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PREFACE 


This index though arranged alphabetically retains the grouping of 
the subjects used in the International Review. 

Except ill the case of the original articles, which are numbered accord- 
ing to their pages, the numbers of each subject refer to the paragraphs in 
the International Review. 

The index consists of three parts ; one of the original articles, one con- 
cerned with Agricultural Intelligence and the last with Plant Diseases. 

In case of errors in the Bulletin with reference to scientific terms and 
the names of authors, it should be noted that the correct spelling can be 
relied upon in the Index. 

The Table used for the conversion of the Weights, Measures and Money 
values of the various countries to the Metric System is included. A list 
is also given of the Periodical Publications reviewed by the Bureau. 

This Index was prepared by redacteurs : Dr, Giulio Provenzal and Prof. 
Giulio Trinchieii, the latter compiled the Index of Plant Diseases, The 
whole ivas adapted to the English Edition b3^ rMactrice Mss M. E. Yeo. 



I. ^ INDEX OF ORIGINAL ARTICLES 


J uhIvIN-Dannfei.^ H. — Agricultural Accounting Offices in Sweden, page 407 
Larsen O. H. — Organisation of xlgricultural Book-keeping in Denmark, 
page 279. 

;]\Iascheroni EtI'ore. Tke Rearing of Donkeys and tlieir Crosses with 
Horses in Itah' and her Colonies, page 130. 


II. — AGRICULNURAL INTKLEIOENCE 


A) INDEX OF SUBJECTS 


Abaca, 203, 1104. 

Abies, see Fir,' Spruce. 

Ahfoma fastuosa, 1104. 

Abyssinia, see Ethiopia, 

Acacia: A, latifoUa, 432. A. longi- 
folia and spp., 432. A, decurrens, 
527. A. horrida, 865. 

Acanthosicyos horrida, 865. 

Acanthifrs ilicif alius, 1142. 

Acapii ' (Mahogany), 773. 

Acrostic'um au^eum, 303, 

Actinomyces sp,, jr-0‘62. 

AMamtum fkibellatum, 3,05, 

Adonis aestivalis, 197. 

Aeluropus villosus, 1142. 
Aeschynomene ccmnabina, 203. 
Aeschynomene sp., S64. 

Africa British Bast : Wheat Hybri- 
disation and Selection, 733. 


Africa French West : , Agricultural 
and Industrial Consultative Com- 
mittees, 159. Mules, 228, Kapok, 
321. Cultivation of the Oil Palm ; 
Yield and Export of ,the Palm 
. Kernels and Oils, 423, 424. Cotton 
Growing, 522. Stock Rearing, 51 1. 
Forests of the Ivory Coast and 
Gabon, 666. The Exploitation of 
the Oil Palm [Elaeis guimensis) 
on the Ivory Coast, 869. Improved 
Methods of Cultivating the Ground- 
nut in Senegal, 870. The Impro- 
vement of West African Yarie- 
ties of Rubber, 872. Forests, 1128. 

Africa North : Production of Vines 
Grafted on American Plants, 430. 
Ostrich Breeding, 448. The Ciilti-' 
vation of Cotton, 522. Flax Culti- 
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Tation, 1 102 . Sea Algeria, Morocco, 
Tunisia, etc. 

Africa South : Goat and Sheep Rear- 
ing, 233. Production of Farmyard 
Manure, 29S, The “ Uha Variety 
of Sugar Cane, 326. Cattle Fat- 
tening Bxperiments, 777. Fodder 
Trees and Shrubs for South Africa, 
S65. Cultivation of Rice in 
Southern Rhodesia, 1093, 

Agave : Exportation of Henequen 
from Yucatan, 132. Agave Cantula 
Roxb., 1S7. Analyses of Agave Can- 
tala Leaves, 203. Agave sp., 432. 
See also Sisal, 

Agricuitiiral Book-Keeping, see Rural 
Economy. 

Agrictiitural Education : Sugar-mak- 
ing Schools in Canada, 160. Agri- 
cultural Education in Belgium, 
713. The “ Ecole Superieure ” 
of Rural Engineermg in Paris, 
830. 

Agricultural Improvements : Elec- 
trical and Soil Improvement in 
Itaty, 295. Means whereby Soil 
Erosion may Be Prevented in Old 
Plantations, 328. Experiments 
on the Improvement of Peaty 
Soils by means of Sand, in Den- 
mark, 391. 

Agricultural Institutions : xAgricul- 
tiiral and Industrial Consultative 
Committees in French West Africa, 
159, Bcole Superieure of Rural 
Engineermg in Paris, 830. 

Agrostemma Githago, 197. 

Ahitronibilaliy, Chrysopogon sp., 971 , 

AilamtJms glandulosa, 432. 

Albania : Pig Diseases, ' and Rearing, 
99 - 

Albkzia occidmtaiis, 864. 

Alceio spp., 350. 

Alcohol, see Distillery, 

Aider : Percentage Distribution in 
Adana Vilayet, Turkey, 62. 

Aleurites spp., 254. 

Aleiirone, 1S9. 


Alfalfa, see Euceme. 

Algeria: Sugar-beet Growing,, 20 S. 
Goat and Sheep Rearing, 233. Pro- 
duction and Distribution of Al- 
gerian Phosphates, 393. Tobacco 
Growing, 429. Papilionaceae in 
the Mostaganem Sands, 501. Cam- 
phor Tree, 9S2. 

Almond Tree : Cultivation in Indo- 
China and S. China, 760. Pollin- 
ation Experiments with the Al- 
mond in California, 1087. 

Alopecurus agfestis, 197. Alopecnrifs 
sp., 342. 

Alsicavpus^ 864. 

Althaea officinaMs, 211 

Analysis of Agricultural Pro- 
ducts : Composition of '' Ultra 
Gay of Certain Soils and Com- 
position of Soil Extracts, 12. Re- 
search on the Reaction of Soils, 
13. Formation of Soluble Matters, 
in Virgin and Cultivated Soils Es- 
timated by Means of Lowering the 
Freezing Point, 14. Chemical Re- 
search on Land Treated In Dif- 
ferent Ways in Denmark, 16. Che- 
mical Composition of Coconut 
Globulin and Coconut Cake, 79. 
Composition of the Wheat Kernel 
ad of the Commerciai Wheat Germ 
Meal, 157. Composition of Farm- 
yard and Liquid Manure of Dif- 
ferent Origin, 179. Analysis of 
Some Organic Manures, 182. The 
Composition of Cereal Grains, 1S9. 
Investigations on Wheat Siftings, 
197. The Comx3osition of Greek 
Rice, 198. A Study on Rice from 
the Cameroons, 199. Composition 
of the Johnson prass Hay' {Sor- 
ghtim haiepense), '-202. Analysis 
of Agave Cantata Leaves, 203. 
Percentage Compos! tion of Various. 
Cattle Foods, 223. Chemical Com- 
position of Grape Juice, 251, 690,, 
An Anal3rtical Study of Spanish 
Olive Oil, 253. Composition of 



— 9 


Flours of Various Percentages, 284. 
The Analysis of the Sardinian 
Guanos, 297. The Analysis of the 
Uba Cane Sugar Juice, 326. 
The Anal5"sis of Glutinated Maize 
Grain and Bran, 340. An Anatysis 
of Foods for Dairy Cattle, 344. 
Analysis of Annam Teas, 427. 
On Tageies anisata n. sp., a Source 
of Bssential OH, 428. Anatysis of 
Powdered Apple Refuse or Apple 
Cake, 442. Anatysis of Broom 
Alillet Asli, 499. Contribution 
to the Study of the Immediate 
Composition of Maize Seeds in 
Italy, 502. Wines' Analysis, 578, 
579 j 580, 581, 582. The Chemical 
Composition of the “Ye Gome 
Oil, 584. Average of the Consti- 
tuents of the Milk of Various 
Breeds of Cattle, 670. Teas’, 
Analysis of, 671. On the Nitrogen- 
ous Content of Certain Cambodian 
Maniocs, 746. Percentage Compo- 
sition of the A triples semibaccata, 
749. Composition of Various Sil- 
age Crops, 750. The “Bettatra” 
a New Oil Plant of Madagascar, 
753. Composition of the Bulbs 
of Muscari comosum and Hya- 
cinthus cUiatus 795, Contribu- 
tions to the Microscopic Detection 
of Plant Substances that can be 
used in the Adulteration of Certain 
Articles of Food, or as their Sub- 
stitutes, 798. An Analysis of Three 
Samples of Sewage Sludges, 843. 
Analysis of the Colas Nuts, 875. 
Analysis of some Weeds used as 
Forage, 886. Composition of the 
Milk of the Moroccan Cows, 893, 
Analysis of Poppy «Seed Cake, 
887. Chemical Analysis of the 
Catob Bean, .955. Cheitnical ' Com- 
position of Darso and Sorghum, 
Compared, 966, Analysis of Six 
Vaiieties of Dried Manioc, Tubers, 
968, Average Composition of the 


Fruit of PUhecolohitim Sa-mmi, 
970. Analysis of the Grey Soil 
of Codiin-Chiiia, 978. Analysis 
of the Cincona Bark from Came- 
roons, 9S6. Sunflower and Maize 
Silage. Composition, 1008. De- 
tection of Cider in Wine, 1024, 
Maize Sugar Analysis, 102S. De- 
tection of Tea Oil in Olive Oil 
1029. Research on the Sewage 
Water of Milan, 1054. Percentage 
Composition of Sesbania sericea^ 
1 066. Studies in the Chemistry 
of Sugar Cane, 1068. Analysis 
of Desmodiimi leiocaypitm, I097. 
Oil and Cake from Tobacco Seeds ; 
their Composition, 1107. The 
Chemical Examination of Three 
Species of Larkspurs, 1132, Com- 
position of Italian Rice Straw 
Air- dried, 1141. Composition of 
Dried Willow^- Leaves and of Some 
Hays, 1143. Percentage Compo- 
sition of Silkworm Dejecta, 1145. 
Method of Determining Chlorine 
Content in Sugar Cane J nice, 

Anaplasmosis, 220. 

Anatomy and Physiology of Live 
Stock : Metabolism Studies on Swi- 
ne, 76. The jMineral Metabolism 
of the Milch Cow, 440. Contribu- 
tion to the Physiology of Calcium 
and Phosphorus Metabolism in Re- 
lation to Mflk Secretion, 441 . Main- 
tenance and Reproduction \wth 
a Diet of Grains and, Grain Pro 
ducts. 545. Variations and Mode 
of Secretion of Milk Solids, 670. 
Biochemical Changes In the Flesh 
of ' Beef Animals Receiving In- 
sufficient Noiiriskment, 1140. See 
also Feeding of Live Stock and 
Breeding. 

Andira anthelminiica and A, specia- 
hilis, 773. 

Andvopogon furcatus, 342. /!.■ intef- 

medius, 971. A. mfus, 971. 



AngeHm atnargoso [Andira anthel- 
mi Utica Mart.), 773. 

Angelim pedra {Andira spectabiiis 
Said. Gain.), 773. 

Aiigico (Pipiadenia rigida), 773. 

Angola : Cultivation of the Oil Palm, 
Production and Export of Kernels 
and Oil, 423. 

Anopheles niacnUpeums, i. 

A user dnere-us, 350. 

Aniberaea pernyJ, 78 7. 

Ants ; As Enemies of Bees and 
Hives, 453. 

Apples : On tlie Sugar Content of 
Cider Apples, 59, Bud vSelection 
and Selection of Seed for Propaga- 
tion, 195- Industrial Utilisation 
in Itai}’”, 442. Cultivation in In- 
do- Ciiina, 760. Comparative Table 
of A-hiluation of a Gder Apple- 
Tree according to Three Different 
[Methods, jSS. Ripening as Mo- 
dided by E'Xtreme Temperatures, 
954. The Origin of the Oder Ap- 
ples CiiltB'atfcd ill Normandy and 
Brittany, 98 S., Wild ApiAes at 
Traii-Niiih, Laos, 989. Partheno- 
carpy in' the Apple-Tree, 990. 
Analysis of an Apple Must, 1024. 

.Apricot ; Resistance of Blower Buds 
and Flowers of the Apricot to 
Low Temperatures in New Mexico, 
I ! . Cultivation in Indo-China, 
760. Observations on the Apri- 
cot and Some Other Trees of 
Eastern Morocco, 991. 

Aiaga pyraiiga, 773. 

Arariba ainarello iCentrolobimn re- 
btistum 3 i'Iart.), 773. 

Arariba ' rosa {Pifickneya nibescem 

■ Fr. AU.), 773 ; 

Afaiwaria brasiliensis, 773. 

Amujm, 188. 

.Arbutus : Percentage Distribution in 
Adana Vilayet, Turkey, 62. 

Afdea spp., 35b. 

Afdeola spp., 350. 

uifdetta spp., 330. 


Argentine : Goat and Slieep Rearing, 
233, The Common Human Flea 
as a Parasite of Pigs, 330. 

Aroeira (Schinus Aroeira L.), 773. 

Aromatic Plants : On Tug ties mrisaia 
n, sp., 'a Source of Essential Oil, 
42S. The Aromatic Plants of [Mo- 
rocco, IT 15. 

Arrowhead : Sagittarici sagiHaefqlia, 

75S. 

Artemisia spp., 11T5. 

Aiiichoke Cultivation in Italy, 653. 

Arundo Donax, 432, 758. 

Ash-Coloured Crane, Grus antigone, 
330, 

Ash-coloured Heron, Ardea cinemi, 
350 * 

Asparagus : Cultivation in Italy, 653. 

Asphodel : New Variety Produced 
by Action of Marhie Climate, 719. 

A spidosperma, 773. 

Asses : The Rearing of Donkeys and 
their Crosses with Horses in Itaty 
and her Colonies, page 129. Breed- 
ing in Syria, 225. Production of 
Farmyard [^laniire in the ITiiion of 
South Africa, 29S. Breeding in 
Calabria, 550. 

Aster filifolius, 865. 

As/mgalus moUissimnS} 996. 

A sironi uui fraxi n ijolkmi ,773. 

A triplex semibaccaia, 749. A triplex 

spp., 865. 

Attalea Cohum, 8 28, 

Aubergine : Grafting, on SoJamm, 
Schoenbrtmnense, 654 . 

Australia : Cotton Cultivation, 41 . 
The Control of Parasitic Hies oti 
Sheep, 73. Sheep Rearing, 233. Aus- 
tralian Wheat Varieties obtained 
by Hyinidisariqp and vSelection, 
311, 312. Viticulture in the State 
of Victoria, 333. Australian Fo- 
rests, J128. 

Australian Saltbush, , A triplex semi- 
baccata, 749, 865. 

Austria : Goat and Sheep Rearing, 
233. On Experimental Cultivation 
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of Foreign Trees = 7.72. Cattle Breed- 
ing and Milk Production, 1151. 
Bggs and Poultry Exported to 
Biigiand in 1913 and 1919, 1 1 59 . 
Seiiculttire, 1165. 

Avena fahta and J. saliva, 197. 

AvicefDiia officinalis, 1142. 

Baccharis ptekorioides : As a Pois- 
onous Plant for Live vStock in 
the vSoiith West, U. vS. A., J130. 

Bacillus bipolaris suisepticusy 218. 

Bacteriology and Microbiology : Bac- 
teriology of Kgg Powders, 2S7. 
The Action of Radium Bniaiiation 
on the Vitaniines of Yeast, 938. 

Balanites ae^ypHaca, 49. 

Bamboo: Method of AVorking Bam- 
boos, 06 . Yield ill Cellulose, 799. 

Banana : Cultivation and Trade in 
the Canary Islands, 655. 

B arbatiniao ( 5 Iryph node ndron Bar- 
haii }) mo ■ Mart .) , 773. 

Barit, Leersia hexandra, 864. 

Barley Quantities of Nitrogen, Phos- 
phoric Acid and Potash Removed 
from the Soil by Crops in Scandi- 
navia, 179. Observations on the He- 
redity of Characters in Denmark, 
193. Hofdeiim vulgar Resis- 
tance to Alkalis, 308 Improve- 
ment by Selection in Ireland, 
409. Experiments in vSowing Bar- 
ley, made from 1909 to 1915 in 
Denmark, 521, Yield per Hectare 
in Alsace-Lorraine, 710. A Che- 
mical Correlation between Pligh 
and I’vOw Temperatee upon Growth 
of Barley, 1072. 

Barometer, 305. 

Basic Slags, see Manures, Phosphatic. 

Bat, Guano : 297. ' 

Bay Tree : Percentage Distribution 
in Adana' Vilayet, Turke3% 62. 

Beans : Quantities of Nitrogen, Phos- 
phoric Acid and Potash Removed 
from the Soil by the Crops in Scan- 
dinavia, 179. Percentage ' Compo- 


sition of Bean Pods, 223. Relative 
Resistance of \^arious Crops to 
Alkali, 30S. . Crosses between 
French Clievrier Bean with Green 
Seeds and Other Varieties, 31G* 
Cross-Pollination Between Peas and 
Beans, 318. Seed Survey Report 
1919 in Canada, 51S. Hereditar}^ 
Factors in Wild Hybrid of Pha~ 
seohts vitIgariSy loSo. Heredity 
of the Colour of Pliluni of the Seed 
of Vida Pahci, 10S3. 

Bed-bug, 6. 

Beech : The Forests of the Grand 
Duchy of Luxemburg, (A. Per- 
centage Distribution in Adana Vi- 
layet, Turkey, 62. The Forests 
of Greece, 214. 

Bee-Keeping : An Asclepiad of the 
Genus Aranjia Da:ngerous to Bee, 
188. Bee-Keeping and Honey Pro- 
duction in the United States, 239. 
A Possible Explanation of the Sex 
Question in Bees, 240. Observations 
on the Formation of vSex in Bees, 
351, Photic Reactions of Honey 
Bee, 352, Trials of a System Con- 
sisting in Keeping Two Queens in 
tjach Plive, 449. Sizes of Frames 
for Hives, 450. The Bonloniiaise 
Hive, with P.,Chiris Frames, 451. 
To Preserve the Frames from Moth, 
452. Ants as Enemies of Bees 
and Hives, 453. Bee-Keeping in 
Morocco, 565. Bee-Keeping as a 
Source of Profit to the French 
Tropical Colonies, 566, Aliinii- 
nium Honeycombs, 679. Bee- 
ICeeping in Corsica, 782. In Ma- 
cedonia and Chalcis, 783. In 
Ethiopia, 784. Standard External 
Measm-einents and Rigidity of 
Bee-Hive Frames, 785. Bee-Keep- 
ing in Isolated Plives, 899. Bee- 
Keeping in the Grand-Duchy of 

- Luxemburg, 1167. 

Beet : ' Percentage Composition of 

Dried, Pulps, 223. ' Seed vSiirvey 
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Report ill 1919. Canada, 518. Vi- 
tality of Beet Seed in the vSoil, 
iioQ. Seed Production dnriag 
the First Year, mo. See also 
Sugar Beet. 

Beggarweed, Desmodi-mn tortnomni, 

1097. 

Belgian Congo : Cotton Cultivation, 
45. The Palni Oil Cultivation: 
Production and Fsport of Kernels 
and Oils, 423, The Mango in the 
Belgian Congo, 762. Domestica- 
tion of the African Dlephant, 902. 

Plorse Sickness”, 99S. Cocoa Pro- 
duction, II 14. Forests, 112S. 

Belgium : Scots Pine of Belgian 

Origin, 64, Goat and Sheep Rear- 
ing, 233. The iSTitrate of Soda 
Situation, 395. Planting Trees 
on Waste Heaps, Abandoned Quar- 
ries and Band in Belgium, 535. 
Experiments on the Lopping of 
Resinous Trees, 53S. Belgian Golt, 
555. Competition for the Recon- 
struction of Farms, 689. Agricul- 
tural Education, 713. 

Belladonna : Cultivation in the Royal 
Botanic Gardens, Maples, Italy, 
211. 

Beriberi and Deficiency Diseases, 
4S1. 

Bermuda C^rass, Cynodon Daciylon, 

Beriholei'iii excelsa, 539. 

Betratra, 753. 

Bidens sp. : Furnishing Mectar, 239. 

Bijora radians, 197. 

Birch : Percentage Distribution in 
Adana Vilayet, Turkey, 62. 

Bittern, GorsacMns melanopJnis, 350. 

Black Bittern, Anletta flavicollis, 350. 

Black Cormorant, PhaJacvocomx carho, 
350. 

Black -hooded, WMte-necked King- 
fisher, Entomolia pileata, 350. 

Black Rook, Comm insolens, 350. 

Blue Grass, Poa praiensis, '232, 300, 

342. 


Bluestem, Andvopogon fir/catus, 342. 

Blmnea baisamifeva, T030. 

Bowbax' buonopozense^ car. VuiUetil, 

422. 

Botany, Agricultural : Stnictixi'e of 
the Grasses of IT. S. A., 186. 
Agave Cantata (— A. Cantiila 
Roxb.) from the Botanical Point of 
View : Origin, Distinction from 
Agave mnericana, Synonomy, 187, 
An Asclepiad of the Genus Amnjla 
Dangerous to the Insect that En- 
sures its PolHiiisation, 1S8. The 
Influence of Fertilisers on the 
Botanical Composition of PavStures, 
in the United States, 300, 
Factors Influencing Vegetation in 
Hot Climates, 304. Folk-lore 
and 'Use Made of Ferns, 305. 
Correlation between the Resist- 
ance of the Plant to Ivow Tempera- 
tures and the Concentration of 
the Cell Sap, 398. Papilionaceae 
in the Mostagaiieni Sands, Algeria, 
501. Resources of the Corsican 
Flora, 782. Ectotrophic M3morlii- 
zal Connections between Boleti- 
neae and Certain Trees, 952. Cer- 
tain Relationsliips between the 
Flowers and Fruits of the Lemon, 
953. See also Cliemistiy and Plant 
Ph^^siology. 

Boiiteloua oligosiachya, 342. 

Brachychiton diversifolkmi, 432. 

Branched Bur-Reed [Sparganium fa- 
mosum), 738. 

Brazil : Selection Studies at the Pliy- 
toteclniic Station of Gayerovo, 
28. French Cattle in Brazil, 83, 
Brazilian Cocoa, 21 o. Goat and 
Sheep Rearing, *2^3. vSpirocliaetosis 
by the Tick Margaropus‘ ansimlis, 
437. The Problem of Drought in 
the North-East Region, 495. The 
Para Chestnut, or Brazil Nut, 539. 
The '' Xarque ” (Dried Meat) In- 
dustry, ,590. Agriculture and the 
Measures Relating to it in the Re- 
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port of tlie President of the Bra- 
zilian Republic, 709. Production 
of Raw Cocoa from 1912 to 1917, 
1 1 14. Untouched Forests, 1128. 

Bread-Making : Role of Bean Flour 
ill Bread-Making, 459. Nutritive 
Efficiency of Bread Protein, 612. 
Milling and Baking Value of Sprout- 
ed Wheat, 693. The Use of IMilk 
Poivder in Bread-lMaldiig, 796, 

Breeding of Live Stock : The Aiiti- 
iiialarial Role of Domestic Cattle, 
I , Colour Inheritance in Mammals, 
Si, Results of Crossing the Zebu 
with European and Australian 
Cattle ill British and Dutch India, 
■224. Domestic Aiiiiiials in Syria, 
225. Distriluitioh of ITigh Class 
Breeding Stock by the Government 
ill v^avSkatcliewan, Canada, from 
1913-1S, 226. Genetic vStudies 

in Poultry, 343, 349. Maintenance 
and Reproduction with a Diet of 
Grains and Grain Products, 545. 
A Possible Market for Normandy 
live Stock in the Export of Breed- 
ing Animals, 549. Stock Breeding 
ill Calabria, 550. Stock Rearing 
in P'rencli West Mrica, 551. Cattle 
Fattening Experiments in South 
Africa, 777. Stock Breeding in Up- 
per MevSopotamia, 826. Normandy 
ITerdbook, 888. ITerdbooks, 889. 
Cattle Breeding ' in Cliiiia, 890. 
Sexual Neutralisation obtained by 
Means ' of Orcliilytic and Ovario- 
lytic Serums, 1146. Researches on 
Inlieritance of Coat Colour in 

■ Horses in Denmark, 1147. Contri- 
bution of Genetics to the Practical 
Breeding of Daiia^^ Cattle, 1148, 
The Relati\x Importance of Here- 
dity and Environment in Deter- 
mining the Piebald' Patherii of 
Guinea Pigs, 1149. 

Brewing : The Use of Rice, 1026. 

Broom, 204, 987. 

Brown Pleron, Ardea purpurea, 350. 


Bmgidem> spp., S71, 

Bubideus coroniandus, 350. 

Buckwheat: Percentage Composition 
of the Buckwheat Thirds, and 
Bran, 223. FuriiisMiig Nectar, 339. 
Resistance to iUkali, 308. Green 
Ensilaged Forage Composition, 750. 

Buffaloes : Breeding in Calabria, 550. 

Buffalo Grass, Bnchloe daciyloides, 
342. 

Buffalo Heron, Bubuleus corommidiis 

350. 

Building, Farm ; Silo Construction, 
573. French Types of Farm Build- 
ings, 688. Royal Prize for a Compe- 
tition for the Reconstruction of 
Farms hi Belgium, 689. CoiivStruc- 
tion and Fire Protection of Cotton 
Warehouses , 1022. 

Bulgaria ; Goat and Sheep Rearing, 
233. The Breeding of Karacilv ” 
Pigs in Eastern Bulgaria, 234. 
Wheat Selection, S52. 

Bupleurum profniclmn, 197. 

Burao, 216. 

Buranlien, 773. 

Bush Sickness : Cmatii'e Treatment 
by Iron Salts, 221. 

Biitorides javmiica, 350. 

Butter : Quantities of Butter Made 
in United States from 1909 to 
1918, 360. Losses in Butter- 
Making, 463. 

Buttom, 207. 

CaBbagb : Ai^ailability of Carbohy- 
drates, 485. Seed Survey Report 
1919 hi Canada, 5x8. Cultivation 
in Italy, 653. 

Cahraha cangera na , 773. 

Cacao : Selection and Production at 
Surinam, 35. Brazihaii' Uocoa, 
210. Cacao Husks, 217.' The, Ca- 
cao Industr}^ in the Gold Coast and 
in the P'rencli Colonies and in the 
Former Gerniati Equatorial ilfrica, 
647. Preparation of ■ Cacao, 755. 
Cocoa Production in the British 
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Empire and Other Coimtties, 1134. 

Caesidpiina meiajiocciFpa, 425. Cae- 
salpriia spp., 773. 

Caja:*ius iiuilcus, 633. 

Cakes : Coconut Cake, 79. Percentage 
Composition of Various Cakes, 223. 
Apple Calve or Powdered Apple 
Pefuse, 442. Castor Cake as a 
Cattle Food, 672. The Coinposi- 
tioii of Betratra ’’ Cake Used as 
a Fertiliser, 723. The Toxic Ef- 
fect of Peanut Cakes containing 
Small ( 2 ^aiitities of Castor Seeds, 
774. The Use of Poppy Seed Cake 
as a Cattle Food and Its Effect on 
Yield of I\Iilk and Composition of 
Blitter, S87. Composition and Food 
Value of Tobacco Oil Cake, 1107. 

Calamagvostis epigeios, 75S. 

Calcium Sulphate : Stimulating Ef- 
fect, 177. See also Gypsum. 

Cambuliy preto, 773. 

Camel : Breeding Camels, in Syria, 
223. Treatment of Surra in Camels 
by Intravenous Injections of Tar- 
tar Emetic, 1004. Training Camels, 
1018. Castration of the Camel, 
loiy. Studies bn "'Debab'b 1139. 

Canieilia Ihelfera, 413. 

Canielimi sativa, 197. 

Camerooiis : A Study on Rice from 
Caiiierooiis, 199. Cultivation of 
Oil Palm : Production and Bxpoi*ts 
of Kernels and Oil, 423. Production 
of Cocoa, 1114. 

Caiiioniiie : Cultivation in Anjou, 
France, 756. 

Camphor : Camphor in Formosa, 51. 
Effect of Removing the Pulp of 
Camphor Seeds on their Germina- 
tion and on the Developtnent of 
the Plant, 426. Experiments on 
idrowing Camphor, 528. Italian 
Camphor, 646. The Camphor Tree 
hi Algeria and on the jJ^Iediterranean 
Coast, 982. 

Canada : Transmission of Dwarf Cha- 
racter in Marquis Wheat, 30'. Pois- 


oning of Cah'es by Iris, 67. Sugar 
Making School, 160, Distribution 
of High-Class Breeding Stock by the 
Government, 226. Sheep Rearing, 
233. The j\iaple Sugar Industry 
in the Province of Ouebec, 252. 
Seed Sm'vey Report 1919, 518. 
Canadian Railways and xAgriciii- 
tural Development, 697. Relation 
of the Weather to the Yield 
of Spring Wheat in Man- 
itoba, S3 6. The Canadian Govern- 
ment Seed Purchasing Commission, 
860. Agricultural Book-Keeping 
in Canada, 90S. Canadian Fores- 
tr>4 1 1 28- Sheep Raising in 
Ontario, 1155. Eggs and Poultry 
Exports to England from Canada 
in 1913 and 1919, 1150, Grape 
Storage Tests, 11 82. 

Canary Islands : Potato Cultivation, 
40. Banana Cnltivatioii 635, 

Canella Capitao Mor [Nectmulva my' 
fiantha Meiss.), 773. 

Canella parda, 773. 

Canella preto {NeUandfa mollis Nees, 
N. amar a Meiss.), 773. 

Canella sassafra:<, 773. 

Cangeraiia {Cabralea Camgerana Said. 
Gam.), 

Cannarecchia, Sorghu-m halepens^^ 2o‘-2. 

Caper {Cappanis spiiwsa) : in Morocco, 
1113. 

Caraway : Cultivation in ItMy, 21 :i . 
In Holland, 324. In Morocco, 1.115. 

Car da mine Mrsuta, 328. 

Gtr-m' spp., 758. 

Carhidovica paUnaia, 97.1.. 

Camaubeira [Corypha cerifera), 773. 

Carob Tree : Percenta.ge Distribution 
in Adana Vil^et, Turkey, 62. 
Cultivation, 865. Chemical , Analy- 
sis of the Carob Bean, 955. 

Carrot: Plygienic and Food Value 
of Carrots, 3. Dried Carrots as a 
Food for Pigs, 446. Seed Survey 
Report 1919 in Canada, 318. 

Canim Carvi, 1113. 
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Carvallio A'eiiiiellio, 773. 

Cary a alba, 772. 

Casein, Soi. 

Cassia niiniosokles , a Plant Used as 
a ]\Ieaiis for Preventing Soil 
Erosion, 328. 

Castor-Oil Plant : Cultivation at Na- 
ples. 211. Ricinus comnii'mis, 432. 
Castor-Oil Cake as a Cattle Food, 
(>72. Pliilosamki arrlndia Li^’ing 
oil the Castor Oil Plant, 78 7. 

Casuarina.' sp., 432. 

Cattle: Colour Inherit ance, 81, 891. 
French Cattle in Brazil, 83. ]\lilk 
Substitutes in Feeding -Calves, 84. 
Can “ Home Grown ” Rations Sup- 
ply the Proteins Necessar}^ for 
High Milk Production ?, 85. Al- 
falfa as Sole Food of Dairy Cattle 
in the United States, 86. Rela- 
tionship between the Ouality of 
Proteins in Foods and iMilk Pro- 
duction of Cows, 87. Water Re- 
quirements for Milk 'Production, 
88. Dairy Cattle Feeding Experi- 
ments in Texas, U. S. A., 89. Win- 
ter Rations for Dahy Heifers in 
Missouri, U. vS. A., 90. Whiter 
Cattle Feeding Trials in Indiana, 
U. vS. A., 91. Results of Crossing 
the Zebu with European and Aus- 
tralian Cattle, 224. Cattle Breed- 
ing in Syria, 225. Distribution of 
Pligh-Class Breeding Stock by the 
Govermiieiit in Saskatchewan, Ca- 
nada, from :r<;i3 to 1918, 226. The 
'' Maoilin Breed of Cattle in 
Ireland, 229. Inheritance of Quan- 
tity and Quality of Milk Production 
in Dairy Cows, 230. Cattle Feed- 
ing Tnvestigatioffis in Kansas, U. S.. 
A., 231. Production "Uf Farmyard 
Manure in Union of South Africa* 
29S, Cattle Feeding on Pasture 
in the United States, 342, Feeding 
Dairy Cows with Purchased Food 
only, ill California, 343. Experi- 
ments on the Food Value of Clover 


versus Alfalfa for Milk Produc 
tion in Ohio, 344, Variations in the 
Quantity of Milk Produced b}- 
Ayrshire Cows and its Fat Content, 
345. Vaccination of Cattle against 
Aiiaplasniosis, 438. The Mineral 
iMetaboHsin of the Milch Cow, 
440 . The Escutcheon of Daily 
Cattle, 444. Goring as a Defect 
of Cattle,' 541. Piroplasmosis of 
Cattle in France, 542. Stock Breed- 
ing in Calabria, 550. The Anda- 
lusian Breed of Cattle, 556. The 
Illawarra Cattle of New South 
Wales, 537. Daily Cattle in South- 
ern Cliiiia, 5 58. An Experiment 
m the Rearing of Calves on Whey 
and Meals, in England, 559. Fat- 
tening Steers on Summer Pastur- 
age in Alabama and Mississippi, 
U. S. eV., 673. Winter Feeding of 
Cattle ill Montana, U. S. A., 674* 
Experiments on the Feeding of 
Draught Oxen, in the PMHppiiies, 
675. Cattle Breeding in Alsace- 
Eorraine, 71 o. Myositis Produced 
in Cattle b}?' Serious Attacks of 
Aptliic Fever, 775. Cattle Fatten- 
ing Experiments in South Africa, 
777. Reorganisation of the Norman- 
dy Plerdbook, 888. Native Cattle 
in China, 890. Calf PVeding Ex- 
periments with Crushed Oats and 
Whole Oats, 892. Yield and Com- 
position of the Mlk of the Moroc- 
■ can Cow, 893. Investigations on 
the Hair of Different Breeds of 
Cattle, loll. Conformation, and 
its Relations to hlilk. Produchig 
Capacity in Jersey Cow, 1012. 
Feeding Experiments with Calves 
in New^ Zealand, 1013. Contri- 
bution of Genetics on the Practi- 
cal Breeding of Dahy Cattle,, 1148. 
Cattle Breeding and Milk Produc- 
tion ill Austria, iiyi, 

Cmtcalis daiicoideSj 197. 

Cauliffower : Availability of Carbo- 



Iiydrates, 485. Seed Smvey Report 
1919 in Canada, jib. Cultivation 
in Italy, 653. 

Cay Da quaiili, Brufuiera sp., 871. 

Cay Due, Garmnia ionkinensis, T2o. 

Cay Diioc, Rhiwpliora spp., 871. 

Cedro [Cedrela sp.), 773. 

■Celery : Seed Survey Report 1919 in 
Canada, 518. Cultivation in Italy, 

7f653. 

Cellulose : Yield in “ Falasco ” Plants, 
758. Comparison between Paper- 
Making Cellulose Yield of Ba- 
gasse and Other Raw I^Iaterials, 
799 - 

Ceniaitrea Cyanus, 197. 

Cenirolohitm robustuni, 773. 

Cesii-ropiis sinmis-is, 350. 

Ceratonia Siliqua, 8(35. 

Orris Siliquasintw, 432. 

'Cereals : Selection vStation in Brazil, 
28. yiiaiitities of Nitrogen, Phos- 
phoric Acid and Potash Removed 
from the Soil b}' Crops in the Scan- 
din ana, 179. Percentage Compo- 
sition of Cereal Bran, 223. Compo- 
sition of the vSilage Crop Other 
than Maize,' 750. Researches on 
the Ripening of Cereals, 850. See 

. ^^iaize, Oats, Wheat, etc. 

Ceylon : \''aiiatioii of the Coconut 
Tree, 514. 

'Cheese: Buttermilk Cheese, 125. 
Quantities of Cheese made during 
the War in the United States,' 360. 
The Fungoid Flora of Brie Cheese, 
589.' Ue\Toux Cheese, 896. 

"Chemistry and Plant Physiology : 
The Compound Interest Raw Ap- 
plied to Plant Growth, 26. Va- 
riations in the , Respiration of Deaf 
Cells with Age, 27. The Influence 
of Heated Soils on Seed Germina- 
tion and plant Growth. 169. The 
Composition of Cereal Grains : Mis- 
takes Made in Locating the Che- 
mical Constituents of VTieat and 
Rice Grains ; Aleurone, 189. Seas- 


onal Variation in. the Clieinical 
Composition of Seaweed, 190. Ef- 
fect of Certain Organic Substances 
on Plants, 306. On the Biological 
Meaning of Taiiiiic Bodies. Varixu 
tions of Taimin Content in the 
Bark of Chestnut Tree According 
to Months and Seasons, 307. Re- 
lative Resistance of Various Croj3S 
to Alkali, 308. Influence of the 
Soil and Manure on the Nitrogen 
and Ash Content in Crops, 309. Re- 
searches on the B^iowering and Fer- 
tilisation of the Wheat Flower, 
in United States, 399.^ On the Chlo- 
rophyll Production of the Plants 
Exposed to Biscountinuoiis Light, 

400. The Causes of the Elongation 
of the Stem of Etiolated Plants, 

401. Action of Oilorine and Dif- 
ferent Vapours on Plants, 402, 
Antagonistic Reactions and the Role 
of the Callus in Grafted Plants, 
403. Contribution to the Study 
of the Immediate Composition of 
Maize Seeds, 502. On the Compo- 
sition of Sorghum, 503. The Es- 
sence of Mustard in Plants, 504. 
The Effect of Nitrogen Fixing Or- 
ganisms and Nucleic Acid Deri- 
vatives on Plant Growth, 505. 
Oxidising Enzymes of Plants, 62 8. 
The Effect of Potassium Salts on 
the Anatomy of Dactylis glomeraia, 
629. Observations on the Stimia- 
iative Effect of Copper Sulphate 
on Plants, 630. On the Supposed 
Parthocarpy of the Hazel, 631. 
Biological Factors Affecting the 
Yield of Agriciiltiirai Crops in 
Southern Ital}3 ^24. Observation 
on the Olive Flower in Italy, 725. 
On the Deterniination of the Pois- 
onous Amanites by Means of Col- 
our Reactions, 726. The Effect 
of Drying on the Germination of 
Cereals, 728. Fotmaldeliyde Treat- 
ment of Maize Seed, 729. Gemii- 
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nation of Seed of Tilia, Sambiicus 
and Ibiilnis, 730. Response of 01- 
triis Seedlings in Water Cultures 
to Salts and Organic Extracts, 
73 1. Chemical Composition of the 
Australian Saltbush {A triplex' se- 
mihaccata) , 749. Pli3"siological Pre- 
deteniiiiiation : The Effect of Con- 
ditions during Germination, and 
ill the Seedling Stage upon Siib- 
secjiient Growth and Final Yield, 
8 46. Experiments Made with 
'' Clmnine ’’ upon Wheat, Barley 
and Oats in the Experiment Field 
of Grotta Rossa (Rome), 847. The 
Time Required for Chlorophyll to 
Develop its Maxiniiiin Colour Iii- 
teiisitj^ in the Presence of Light, 

848. Carbohydrate Metabolism 
ill Green Sweet Maize during Stor- 
age at Different Temperatures, 

849. Researches on the Ripening 
of Cereals, 850. Ripening of Pears 
and Apples as Modified by Extreme 
Temperatures, 954. Chemical Ana- 
lysis of -the Carob Bean, 955. • vStu- 
dies in the Chemistry of the Sugar 
Qme, 1068. The Crescograph, a 
New Apparatus for Studying the 
Growth of Plants, 1070. Same Fac- 
tors in Plant Competition, 1071. 
Formative Effect of High and Low 
Temperatures upon Growth of 
Barky : a Clieraical Correlation, 
1072, On the Relations between 
Growth and the Environmental 
Conditions of Temperature and 
Bright Sunsliiiie, 1.073. ' The Bio- 
logical Aspects of MTieat Cultiva- 
tion on Embanked Soils, 1074. 
A Practical Method for Discover- 
ing the Free Nit.rogen Fixing Pow-* 
er of the Scliizomycetes, 1075. 
Chemical Composition of Desmo- 
Mum leiocavpuni and D. trijlonim, 
1097. See also Botany, Agricultural, 

Cherry : " Cultivation in Indo-China, 
760. , 


Chestnut : Percent a.ge Coiuposltion 
of Whole Chestnuts, 223. On the 
Biological l^'Ieaniiig of I'anning 
Bodies. Variation of Tannin Content 
in the Bark of Chestnut Tree accor- 
ding to Months and vSeasoiis, 307. 
Investigation on the Cliestiiiit Trees 
' in Indo-China and S. China, 761. 

Cliicken Sticktight Flea, 776. 

CMcory : Quantities of Nitrogen, 
Phosphoric Acid and Potash Re- 
moved from the vSoil by the Crops 
in the Scandinavia, 179, Percent- 
age Compositi<m of the Coffee 
Chicory ITiisks, 223. 

Chile: Goat and vSlieep Rearing, 233. 
Importance of the Sulplmr De- 
posits of Taciia, 303. 

China : Dairy Cattle in S. Cliina, 5 58'. 
The Preparation of Soya Sauce in 
Kwantimg, 5S6. Amygdaleae and 
Apple Trees, etc., 760, 761. Native 
Horses and Cattle, 890. Sericul- 
ture, 1165. 

Chinese Bittern, Anletta sinensis, 

350- 

Chinese Ja3q Urocissa sinensis, 

350- 

Clilorine : Action on Plants, 402 . 

Chloropicrin, 6, 68. 

Ckyysopogon sp., 971. 

■ Cibotinni Barometz, 305. 

Cider : On the Sugar Contents of Cider 
Apples, 59. The Origin of the Cider 
Apples Cultivated in Normandy 
and Brltta.iiy, 988, Gder iroiii 
Wild Apples of Tran-Ninh (Laos, 
Indo-China, 989, Detection of 
Gder in Wine, 2024. 

Cimex lectularius Mer., 6. 

Cinchona : Cinchona Bark as a Source 
of Energy for Denitrifying Bacteria, 
17. PoSvSibihties of Ghicliona Cul- 
tivation in Indo-Cliiiia, 55, Gn- 
chona and Rainfall in Tndo-Cliina, 
331. Improvement by Selection, 
632. Cinchona Bark from East 
'Africa and ' the Cameroons, Sg6. 



Ciliiiamoii Bittern, Ai delta cinna- 
momea, 350. 

Cipollaccio, liyacinthus ciliatus, 795. 

Cifsitim arvense, 197. 

Citi'oiielia : A Contribution to the 
Study of, 874, 

Citrus Plants : Citrus Peel as Food 
for, Pigs, 447. Studies and Obser- 
vations on the Hybrids of the Ge- 
nus Gtrus, 639. Response of Ci- 
trus Seedlings in Water Cultures 
to Salts and Organic Extracts, 731. 
Cultivation in Morocco, 1 1 15. Stocks 
for Oranges at Peshawar, 1124. 
See also Lemon, Mandarin, Orange, 
etc. 

Clmiceps Puspali, 1134. 

Clover : The Influence of Farmyard 
Manure on Clover, 22. Quantities 
of Nitrogen, Phosphoric Acid and 
Potash Removed from the Soil 
by Crops in Scandinavia, 179* 
Value of Clover as a Plant Fur- 
nishing Nectar, 239, Food Value of 
Clover Hay, 344. Irrigation of 
Field Crops : Experiments in Ne- 
vada, U. S. A., 496. Seed Survey 
Report 1919 in Canada, 518. Ana- 
lysis of Siiaged Forage, 886. For- 
mation of Nitrate in a Soil Follow- 
ing the Growth of Red Clover, 
94S. 

Oiimine, 847. 

Coca,: Production and Trade in 
Java, 650. 

Cochlear ia armoracea, 1115. 

Cocoa, see Cacao, 

Coconut : Variation of the Coconut 
Tree Observed in Ceylon, 5 14., The 
Dwarf Coconut in the Federated 
Malay States, 524. Improvements 
by vSelection, 632. Dangers which 
may occur through the Close Vi- 
cinity of the Coco-Palm in Hevea 
Plantations, '754. Coconut Milk, 
its Characters, Composition and 
Use, 873. Some Variations of the 
Coniitioii Coconut Palm {Cocos nu-^ 


cifera I/.), 1088, The Rancidity 
of Philippine Coconut Oil, 1^76. 

Coffee : Selection and Production at 
Surinam, 35. Coffee Cultivation 
at Lula (Stanlejwille) , J13. Im- 
provement of Coffee in India by 
Selection and Crossing, 414. The 
Cultivation of Different Varieties 
in Tonkin, 985. 

Coffee Bean, Daubentonia longifoUa, 

997* 

Cola: Varieties in Indo- China, 875. 

Coimnoii Crab -eater, Ardeola pra- 

sinosceles, 350. 

Common Reed, 758. 

Common Sedge, 758. 

Coniferae : In Morocco, 1115. 

Convolvulus awensis, 197. 

Copaiba [Copaifeia officinalis L.)» 

773. 

Copper Sulphate : Stimulative Ef- 
fect on Plants, 630. 

Copra : The Copra Industry of the 
West Indies, 118. Percentage Com- 
position of Copra Cake, 223. 
Manufacture of Vegetable Oils in 
Japan, .460. The Dwarf Coconut 
in the Federated Malay States, 
524. 

Cor chorus capsular is and C. oUio-^ 
rius, 633. 

Cordia Hypoleitca, 773. 

Coreopsis sp., Furnishing Nectar, 239. 

Coriander, 1115. 

Comalith, 801. 

Cora Stover, 87. 

Corona spj)., 350. 

Coronilla varia, 197. 

Costa Rica : Cocoa Production, 11x4. 

Cotton : Selection in Brazil, 28. . The 
Cultivation di Cotton in Australia, 
41 - Cotton in the French Settle- 
ments of Oceania, 42 . Fibre Plants 
and Products, and Textiles of Indo- 
China; Cotton Plant, 43. Produc- 
tion in Asiatic Russia, 44. Culti- 
vation in the Belgian Congo, 45* 
American Cottonseed 'Trade/ 131.' 
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Climate and Cotton Growing in G. S. A, 
165. Production of Cotton Oil in 
Japan, 460. Tlae Cultivation in tlie 
PVeticli Colonies, 522. Cotton in 
Guiana, 752, Climates of the British 
Kinpire Suitable for the Cultivation 
of Cotton, S3 7. Note on Cambodian 
Cotton, S68, Cotton Growing in 
Mesopotamia, 972. Cotton Wa- 
rehouses, 1022. Temperature In- 
fluence on Sow-iiig and Harvest 
Dates of Cotton in the United Sta- 
tes, 1057. 

Corypha spp., 322. C, cerifera, 773. 

Cotula australis, 32S. 

Cow Pea: Composition of Hay, 143. 

Crescogr aph, i o 70 . 

Cress : In Morocco, 1115. 

Crotalaria jmicea. Improvement by 
Selection, 633, 

Crypostegia sp., 432. 

Cuba : Desmodium leiocarpmn, a Giant 
Leguminous Forage Plant, 1097. 
Cocoa Production, 1114. Pine 
Apple Growing, 1119. 

Cucumber : Seed Survey Report 1919 
,in Canada, 51 8. 

Cumin {Cuminum Cyminnm ) : In 
Morocco, 1115. 

Cupuassh P'at, 828. 

Cfissonid spicata, 865. 

Cynodon Dactylon, 342. 

Cypenm spp*., 758. 

Cyrenaica, see Libya, 

Cytisus pfoUfems, 865. 


Da {Hibiscus cmvmbifuts) : Cellu- 
lose Yield,' 799, 

Daclylis glomerata, 629, 

Dairying : Neur ^Constant for In- 
vestigation of Partial Skimming 
of Milk, 123. Methylene Blue Re- 
duction Test for M,Ik, 124. 
Buttermilk Cheese, 125. Milk and 
Buller-fat Production of Cows of 
Pure Holstein and Guernsey Breeds 
and of Cows Bred by Crassing 


them, 230. iViillc Pfoduclioii in tlie 
United States, 343, 34.1 . Coiideiis- 
ed Millc Pi'odiictioii during the 
War, 360. Experiiiieiital Study of 
Electro- Pmification of Millc, 361. 
Study of Babcock Test for Butterfat 
in IS'lilk, 362. Utilisation of Dairy 
By-Products, 363. Observations on 
the Washing of Milk Cans, 364. 
Feeding and Milk Production, 440, 
441. Butterfat Losses in Creame- 
ries, 463. Transport of Milk in 
Frozen Blocks, 464, ]\IiLk from 
Da.iry Cattle in Soiitlieiii CMna, 
5 58. Swiss Daiiw Exploitation Ret- 
urns, 574. The Cost of Mill?; to 
Producer and Consiiiner in the 
U. S. A., 587. Fungoid Flora of 
Brie Cheese, 589. Average of the 
Constituents of the Milk of V a- 
rious Breeds of Cattle, 670. The 
Problem of the Cost of Mlk, 800. 
The Use of Poppy vSeed Cake as 
a Cattle Food and Its Effect on 
Yield of Milk and Composition of 
Butter, 887. Milk Industrj^ in 
Morocco, 893. F'eedmg Experi- 
ments with Calves in New Zea- 
land, X013. Development of Aci- 
dity in Mlk, 1034. Decomposition 
of Hydrogen Peroxide' by IMi- 
cro-organisms Extracted from Pas- 
teurised Milk, 1033. Practical 
Pleat SterlHsation for AH Parts 
of Milking Macliines, :i'o36. The 
Development, Production and Tra- 
de of Itahaii Dairy Products, 
1037. Fattle Breeding and Mlk 
Production in Austria, 1151. Feed- 
ing Dairy Cattle : 85, 86, 87, 

88, 89, 90, 343» 344.’ 440^ 44^* 
also Milk. 

Dalbergia nigra, 773. 

Danga, Heieropogon conlortus, 97 1. 

Barso, 966. 

Bmhentoma longifolta, 997. 

DavaUiahulMa, 305. 

Debab, 1139. 



— -20 


Deer : In New Caledonia, Utillsa- 
tioii of their riesli .by Camiiiig, 

io5* 

Degueiia, i.}3. 

Delpluuiiiiu spp., 1132. 

De^idrocdhiinus 6b, 

Denmark : Chemical Research on 
Land Treated in Difierent AVays, 
16. Trials of Hybridisation Bet- 
ween vSoiiie Species of Tritimm, 
29. Cultural Experiments Vvitli 
Textile and Oil-bearing Plants in 
Sjaelland, Denmark, 47. Quanti- 
ties ill Nitrogen, Phosphoric Acid 
and Potash Removed from the 
Soil by the Crops, 179. Obser- 
vation on the Heredity of Charac- 
ters ill the Lupin, Wheat and Bar- 
ley, 193. Sheep Rearing, 2.33. 
Organisation of Agricultural Book- 
Iveeping, 278. Experiments 

on the Improvement of Peaty 
Soils hy Means of Sand, 391. The 
Nitrate of Soda vSltuation, 395. 
Experiments in vSowing Barley, 521. 
Researches on the. Inheritance of 
Coat-Colour in Horses, 1147. 
and Poultry Export in 1913 and 
1919 into England, 1159. 

Deniianyssiis galUnae, 669, 

Dcymaiopliilm penclrans, 336. 

Derr is, 143. 

Tjesiiiodlum sp., 1097. 

Bei-elopmeiit of Agriculture : Agii- 
ciiitural Monograph of the Re- 
gion of Urmidi, a Former Province 
of German East Africa, 71 1, 
Brazil, 709. In Alsace-Lorraine, 
France, 710. Forest vStock Breed- 
ing and Agriculture in Dpper Me- 
sopotamia, 826. Agricultural De- 
velopment in India, 1053. 

Dianlhus harbatus : Hybrids and Va- 
rieties obtained by vSelection, 857. 

Dicksoma Bliimei, 305. 

Digitalis piifpnrea: Selection, 37. 
Expeiiuients ' in Royal Botanic 
Gardens, Naples (Italy), 21 1. 


Diospyros virglntca, 239. 

Dlplaziursi csculejiluni, 305. 

Diplii ziisui sylvaiicuuh 305 . 

Distiller}" : Anal}'sis of the Grape 
Refuse, 182. illascari coaiositni and 
Hyacinthits cilialns as Forage and 
Industrial Plants, 795. The lAse 
of Rice in Distilling and Brewing, 
1026. 

Dogs: Colour Inherit aiice, 81. 

Donkeys, vSee Asses. 

Dove ma am moniac u ni 1115. 

Draai bossie, Aster filifoiiHs, S65. 

Drainage : The AAnsliing Out of Ni- 
trates by Drainage AA^ter from 
Uiicropped and Unmaiiurcd lauid, 
949. Drainage hi India, 1053. 
See also Hydraulics and Irrigation. 

Dr}dng Fruit, Experiments in Indo- 
CTiina, 121. 

Duck: Anas bos oh as, a AFlld Duck, 
350. Indiieiice of Feeding Ducks 
with Rice and Maize on their 
GrowTh and Egg-Production, 677. 

Duckweed : For the Control c^AXal-., 
aria, 282. 

Dunes : Th e Consolidat- 
ing Dmies in Libya, 

43?. Saccha^nmi aegyptiaemn hi the 
Dunes on the Algerian Littoral, 
652. 

Dutch East Indies : Tea Cultivation, 
209. Crossing the Zebu vith Euro, 
pean and Australian Cattle, 224, , 
See also Java. 

Dutch Guiana: Selection' of Coffee 
and Cocoa at Surinam, 35. Cocoa 
Production, 1114. 

Ecuador : Meteorological vStations, 
714. Cocoa PiGdiiction, 1114, 

Eclivyospernumi Balthazarii, 773. 

Eggs : Experiments in Preserving 
Eggs in Italy, 259. The Hreveii- 
tion of Breakage of Eggs when 
Siiipped in Car Lots, 260. '' Bacte- 
riolog}" of Egg . Powders, 287. 
Importation in Phigland, 1159. 



Bgypt : Iiiigatioii in Bgypt and Son- 
dan, 170. Tlie Kitrate of Soda Si- 
tuation, 395. Kggs and Ponltiy 
Exports in 1913 and 1919 
England, 1159. 

Elaeis, see Oil Paltii. 

Electricity : The Application of 
Electricity to Farm Work in Swe- 
den, 243. Electricity and Soil 
Improvement in Italy, 295. 

Elephant : FTote on tlie Description 
of Elephants, 901. Domestication 
of the African Elephant in the 
Belgian Congo, 902. 

Elk, 207. 

Elio Abiira, Perilla ocymoulcs, 526. 

Entomolia pilcaia, 350. 

Erap'osli s abyssin tea, 777 . 

Efuca saliva, 663. 

■Ennmi Ervilia, 197. 

Erythrea : Donkeys, page 132. Iden- 
tification of Tiypanosomes, 667. 

Erythfina Corallodendron, 53. 

Ethiopia : Bee-keeping, 784. 

EucalyptiivS : Eitcalypius sp. and 
Eucalyptus Globulus, 432. Ibed 
Glims {Eucalyplhus spp.), and the 
Utilisation of their Wood in Ca- 
binet. Making, 433. 

Exhibitions: The Fair of Hanoi, 7. 
International Cold vStorage Con- 
ference at Paris, Dec, 1919 161. 
Horticultntal Exhibitions and Gar- 
den Competitions, 832. 

Experiiuentai and Analytical Work : 
The Relation of Size, Shape and 
Number of Replication of Plots 
to Probable Error in Field Expe- 
rimentation, 831. Resolution' and 

^ Scheme of a Convention with Re- 
gard to the Cr^tion of an Inter- 

' national Scientific CoKimission on 
Food Supplies, 939. 

Explosives : The Use of War Explosi- 
ves for Industrial and Agricultural 
Pm'poses, 494. The Use of Explo- 

■ sives for Breaking up the Eand in 
the Province of Uecce, Italy 721. 


Fagetum, 772. 

Fagopyvtmi sa-iaricu ni, 511 . 

” Falasco ’b Use in Paper Making, 

758- 

Fan-Palm, 322. 

Farmyard Manure, see I^Iaiiures and 

Manuring. ' 

Fats : The Copra Industry of the 
West Indies, 118. Direct Re- 
placement of Glycerol in iMts, 
2'8G. Digestibility of Ceitaiii Ve- 
getalfie Fats, 82 8. 

Faveiro, 773. 

Fayotier 'b 864. 

Federated Malay States : The Dwarf 
Coconut, 524, 

Feeding of Live vStock : The Acid- 
Base Balance in Animal Nutri- 
tion ; Metabolism Studies on the 
FMect of Certdii Organic and Min- 
eral Acids on Swine, 76, Vita- 
mines ill Green Fodder, 77. Sup- 
pleineiitai'}’' Relatioiishi]>s lietween 
the Proteins of Certain Seeds, 78, 
The Nutritive alue of Coconut 
Globulin and Coconut Cake, 79. 
Can Plome Grown Rations Supply 
the Proteins necessary for High 
Milk Production ?, 85. Rela- 

tionsliip between the Quality of 
Proteins in Foods and , Pro- 
duction of Cows, 87. Water Re- 
quirements for Millr Production, 88. 
Toxicity of Cacao Husks for Li- 
ve-Stock, 217. Economy in Stock 
I^'eediiig, 248. Glutinatecl Maize 
Brail, 340. Experiments on Food 
b'^alue of Clover versus Alfalfa for 
jVlillc Production in Ohio, 344. 
Maintenance and Reproduction 
with Diet of Grains and Grain 
Products, 545, Maintenance and 
Production Value of vSonie Protein 
‘ l^Iixtiires, 614. Distribution of 
Water Soluble Vitamiiie, 6x5. Tox- 
ic Efiect of Peanut Cakes contain- 
ing Small Quantities of Castor 
Seeds, , 774,. Comparative Returns 
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of Albimieii and Carboliydrates, 
loot). Feeding Experiments with 
Dried Blood, in Great Britain, 
1007. Food Value of WiHow Lea- 
ves, 1143. See also Cattle, Hor- 
ses, Figs, Poiiltiy, Sheep, For- 
age Crops and Cakes, 

Feeds : Scientific Food Problems in 
France dnrhig the War, 2. Influence 
of High Tempetatiires and Dilute 
Alkalis on the Antiiienritic Pro- 
perties of I^'oods, 3. Action of 
Ultra-Violet Pays on Vitamines, 4. 
Hygienic and Food Value of Car- 
rots and Tomatoes, 5. The Nntri- 
tive Value of the Wheat Kernel 
and its l^’niHng Products, 157. 
The Effect of on the Digest- 

ibility of Graham Flour, 284. 
Comparison of the Feeding Va- 
lues of Different Bread-Making 
Flours, 283. Direct Replacement 
of Gl37'cerol in Fats by Higher Po- 
ly hydric Alcohols, 286. Bacterio- 
logy of Egg Powxlers, 287, The 
Superiority of Carbohydrates to 
Fats, in their Action of Economis- 
ing Albiiiiiiii, is Compatible with 
the Superiority of Fats o^'er Car- 
bohydrates in the Utilisation of 
Albniiiiiioids, 380. The Vitainine 
Problem, 38 1. Researches on the 
Fat Soluble Accessory Substance, 
38 2, Beriberi and Deficiencj^ Dis- 
eases, 481. The Anti-scorbutic 
.Value of Dried and Genninated 
Seeds, 482, RelatUe Anti-scor- 
butic Value of Fresh, Dried and 
Heated Cows’ Milk, 48 3. The Sta- 
bility of' Uacto-albuniin wffeii Heat- 
ed, 48 4. Availability of Carbohy- 
drates ill Certain Vegetables, 485. 
IToteiii Reqiiii'ement of Mainten- 
ance ill Man and the Nutritive 
Eflicieiicy of Bread Protein, 612. 
Tile Nutritive Value of Yeast 
Protein, 613. Maintenance .and 
Production Value' of Some Protein 


Llixtures, 614, Tlie Distribution 
of Water-Soliille Vitainine, 615. 
Probable Relation betw’-eeii the 
Fat-Soluble \dtaniine and the 
' YelloW' -Plant Pigment, 616. The 
Nitrogen Balance and Lack of 
Vitainiiies, 712. The Use of the 
Bulbs of Muscari comosmn and 
Hyacinthus oiliatus Used as Foods 
and in the Manufacture of Alco- 
hol in Italy,' 793. Use of Milk 
Powder in Breadiiiaking, , 79G. 
Contributions to the Microscopic 
Detection of Plant Substances that 
can be used in the Adulteration 
of Certain Articles of Food, or as 
their Substitutes, 798. Phospho- 
rus Requirement for the Mainten- 
ance of Man, 827. Digestibility 
of Certain Vegetable Fats, 828. 
Action of Radium Emanation on 
the Vit amines of Yeast, 938. Re- 
solution and vScheme of a Conven- 
tion with Regard to the Creation 
of an International Scientific Con- 
mission on Food Supplies, 939. An- 
tiscorbutic Value of Honey, 1056. 
Feijoa Sellowiama, 7(33. 

Fernando Po : Production of Raw 
Cocoa, 1 1 14, 

Ferns, Use of, 305. • 

Fibre Crops: Fibre Plants and Pro- 
ducts of Indo-Cliiiia 43, 203. Yield 
of Sisal, 46. Cultural Experiments 
with Textile Plants in Sjaelland 
Denmark, 47. Broom {Spartium 
jiinceitni) and its Uses in Calabria 
(Italy), 204. Kapok in French 
West Africa, 321. Fan Palm of 
S. Annam and Its Fibre, 322. In- 
vestigation of ®]VJariiie Fibre {Po- 
sidonia mtsivaMs), 323. Cultiva- 
tion of Sisal in Mysore (India), 
421, Bombax huonopozense var. 
Vuilletii 'var. of Kapok New to 
Science, 422* Agaves, in' Africa, 
especially 'in E. Africa, 523. Ex- 
. toction and UtiHsation of Textile 
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Fibres of Mulberry Bark, 694. 
Hemp Growing in Tran-Ninli, In- 
dO"China, 867. Malcwhra capitaia 
and’ Its Fibre, 973. Cmiudovica 
pcdmata in the Manufacture of 
Panama Hats, 974. Flax Culti- 
vation ill North iHrica, 1102. 
New Zealand Flax iPkormhmi U- 
nax) 1 103. I\'Ieclianical Proper- 
ties of Philippines Best Fibre Ro- 
pes, 1 1 04. Desmodium leiocarpimi 
and D. tilaefoUum as Fibre Plants, 
1105. Cotton, 

Fig: The Figs of Smyrna, 880. 
Cultn^atioii in Basteiii ^lorocco, 99 r . 

Plr ; Bxperinieiital Cultivation in Aus- 
tria, 772. 

Fish-Breeding : The Use of Fertilis- 
ers in Rice Fields and Fishing, 
()Si. Young Fresh- Water Stages 
and Biology of the Ivaniprey 
[Pier only zon marhrus), 683. The 
Miniiiiuni Quantity of Water Re- 
quired for a Few Salmon at a 
Constant Temperature of 120 C, 
684. 

Fish IMeal : Percentage Composition, 
223. 

Flax : Time of Sowing in Denmark, 
47. Cultivation of Flax for the 
Manufacture of linseed Oil in the 
United Kingdom, 48. Quantities 
of Nitrogen, Phosphoric Acid and 
Potash Removed from the Soil hy 
Crops ill Scandinavia, 179. bin- 
seed : the Influence of Geographic 
Origin and Variety on the Compo- 
vsition of Uinseed Oil; Investiga- 
tions in the United States, 205. 
Percentage Composition of the 
linseed Cake, 223. Resistance to 
vSoil Alkali, 308. Cultivation in 
Holland, 324. Improvement by Se- 
lection in Ireland, 409. Improve- 
ment by vSelectioii in India, 633. 
Cellulose Yield in Flax Fibre, 799. 
Flax Cultivation in North . Africa, 

ITo2. > 


Flour, zee Mlliiig. 

Forage Crops : Vitamiiies in Green 
Fodder, 77. Suppleineiitary Re- 
lationship between the Proteins of 
Certain Seeds, 78. Milk Substitu- 
tes in Feeding Calves, 84. Alfalfa 
as Sole Food of Dairy Cattle, Sb. 
Relationship between the Quality 
of Proteins in Foods and Milk 
Production of Cows, 87, Forages 
for Dairy Cattle, 89. Quantities 
of Niti'ogeii, Phosphoric Acid and 
Potash removed from Soil by 
Crops in Scandinavia, 179. Ibse of 
Johnson GravSs {Sor^iiimi hakpense) 
in Italy, 202, Toxicity of Cacao 
Husks, 217, 5 48. Concentrated 

Cattle Foods Used during the 
War, 223. Comparison between 
Rape and Bluegrass as Pasture for 
Fattening Imnibs, 232. Mineral 
Nutrients and Maize in Swine 
Feeding, 235. Groundnuts, and 
Rice Bran in Swine Feeding, 23(5. 
Alfalfa Meal for Fattening Pigs, 
Beef and Dairy Cows, 237. Resi- 
stance to Alkali, 308. Gliitinated 
Maize Bran, 340. Forages for Feed- 
ing, 342, 343. Food Value of 

Clover versus xilfaHa, 344. Dried 
Carrots as Food for Pigs, 446. 
Citrus Peel, 447. Woody Matters, 
546. Hevea Seeds, as Cattle Food, 
347. Prelimmary Report on the 
Acclimatisation of Alfalfa in the 
Philippines, 643. Tea T^eaves as 
Feeding Stuff, 671. Comparison 
between Supplementaiy Rations 
for Draught Oxen on Pasture, 675. 
Pig Feeding Experiments with Va- 
rious Fodder Plants 676. Culti- 
vation of Gliessab (Penniseium 
spicaium) at Rome, 747. Loiiu 
Corniciilatus, 748. Australian Salt- 
bush [A triplex semibaocata) , 749. 
Silage Crops Other than Maize in 
.Canada, 750. Food and^ Fodder 
Plants. 751. ' Suburban ' Forage 





Crops ill Cocliiii-Cliiiia, and tlic 
Phi lippiiies ,864. Fodder Trees and 
Shrubs for vS. Africa, 8 65. I^oss 
of Organic Matter in llie Prepara- 
tion of Bro\\ii and Black Alfalfa, 
886. Use of Weed^ as P'orage, 
S66. Sunflower as vSilage, QO9. 
PitJiecoIobmm Simian, as Cattle 
Food, 970. Desmodiiini leiocar- 
puni as Forage in Cuba, 1097. 
Rice Straw as Fodder, 1141. 
landi'’ [AcuniJiiis iiicdfolius), “ Ti- 
vir {Avicennia oflicinaiis) and 
Favi [Aieitropifs viliosus). Salt 
Water Fodder Plants, 1142. Food 
Value of Willow Feaves, 1143. 
Comparisons of Siipplementar}" Win- 
ter Rations of ^laize and Legume 
Hay as for Brood Sows, 1158. 

B'orestry : Origin, Production and 
Value of the Seeds of Conifers, 38. 
The Forests of the Grand Duchy 
of Fuxemiiurg, 61. Forest and 
Timber of the Adana Vila5’et, 
Turkey. 62. Fffeet of Grazing 
upon Forest Reproduction, 65. 
The Forests of Greece, 214. The 
Forests of l^Iadagascar, 215. A 
Study on Hibiscus tiliaceus, 216. 
Forestry in libya, 432. Planting 
Trees on Waste Heaps, Abandon- 
ed Oiiariies and Land in Belgium, 
535. The Kcodeiidrologicai Prob- 
lem of the Production of Forest 
Seeds, 53 G. Fxperiiiieiits on the 
Lopping of Resinous Trees, 538. 
The Forest Resources and Woods 
in the French Colonies of the 
Ivory Coast and Gabon, 666. The 
Value of the Desmeiiial Forests 
in Alsace-Lorraine, 710. Investi- 
gations into the Fft'ect of Forest 
upon Water Courses, 771. The 
Fxpeiiiiiental Cultivation of For- 
eign Trees in Austria, 772. In-, 
fluence of Sun-Spots and Rainfall 
upon the <?rrowtli of Annual Rings 
in ' Trees, S35. World Rationing 


of Timber, and Extension of Fo- 
rests, 1228. vSee'also Timber. 

Fowl, see Poultry. 

Fowl Cholera, 21 8. 

Foxglove : Selection Works 011 Di- 
filial is purpurea and D. lutea, 37. 
Cultivation in the Royal Botanic 
Gardens of Naples, Italy, 211. 
France : Scientific Food Problems 
during the War, 2. New Kinds 
of Wheat Obtained at Nages, 31. 

La Succuleiite ”, a New Varie- 
ty of Potato Suitable for tlievSoiith 
of FTaiice, 200. Goat and Sheep 
Rearing, 233. Weather ForecavSt- 
ing at the Station of Agricultural 
Meteorology, Montpellier, 288. The 
Nitrate of Soda Situation in France, 
393. The Drought in 1919 In 
Touraiiie and its Effects on the 
Vine, 488. Iinproveiiient of Su- 
gar Beet by Selection, 313. Phys- 
ical and Mechanical Properties of 
Wood, 540. Piroplasmosis of Cat- 
tle, 342. xL Possible Market for 
Normandy Live Stock in the Ex- 
port of Breeding xPniinals, 349. 

Pusa No. 4 ”, Indian Wheat 
Variety Imported into France, 
635. Economic Wealth of Alsace- 
Lorraine, 720. Natural Selection 
of Asphodel if s Inieiis Efiected by 
the 'Marine Cliiiuite on the North 
Coast of France, 739. Distrilm- 
tion of vSeecls for vSowing in France, 
740. Cainoinile Cultivation in An- 
jou, 756. Cost and Yield of a Coun- 
tiy ’Apiary, 790. Exhibition of 
Wines from Direct Bearers at 
Perpignan, 792. The “ Ecole Sii- 
peiieure ” of R^ral Engineering in 
Paris, 8 30., The (Jiigiix of the Cider 
. ilpples Cultivated in Normandy 
, and Brittany, g88. Metrical Stu- 
dies on the Mule, loio. The CovSt 
of a Vineyard m 1920 in ' Certain 
Regions of France, 1023. Experi- 
ments with Swiss J ura Wheat , in 
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tlie Vosges District, 1090. Eggs 
and Poultry Exports from France 
to England in 1913 and 1919, 1159. 
Sericulture, 1165. 

Fraud and Falsification : The Beha- 
viour of Artificial Matters in Wine, 
5S0. Con tribiit ions to the jMicro- 
5Copic Detection of Plant Substance 
that can be used in the Adulter- 
ation of Certain Articles of Food, 
or as Their vSiibvStitiites, 798. De- 
tecting Oder in Wine, 102^. De- 
tection of Tea Oil in Oli^^e Oil,- 
1028. Control of the Concentrated 
Flxtracts of Tomato, 1178. 

FnLviutfs aiRevicana, 772. 

Freezing Industry : International Cold 
vStorage Conference at Paris, De- 
cember, 1919. i()S The Use of Arti- 
ficial Cold to Accelerate the IMatur- 
ing of Wines, 249. 

French Guiana : Cotton Growing, 
752. 

Frost, see Meteorology. 

Fruit : Drying Fruit Experiments in 
Indo-Chiua, 121. 

Fruit Growing : Orchard Irrigation, 
19. Fruit Trees in Tonkin, 58 
The Influence of Pruning on the 
Resistance of Fruit Trees to Cold, 
166. A' Possible Method for Re- 
tarding the Flowering of ‘ Fruit 
Trees, 212. Method for Heighten- 
ing the Colouring of Fmit, 213. 
Plants 1 ^'ourmshing Nectar, 239. 
Cultural Accounts in Switzerland, 
574. Cost Accoiiiils on a Fruit 
iCirm in Scotland, 575. The Cli- 
mate of California and Its Effect 
on the Growth of Fruit Trees, 716. 
An Account of the Amygdaleae and 

. Apple Trees of* the Cold Regions of 
Iiido-Cliina and South China, 760. 
A Description of the Pear, Wahint 
and Chestnut Trees of the Cold 
Districts of Indo-Cliina and South 
Chhia, 761. The Value of Fruit 
Trees, 78S. Fruit Growing xn Eastern 


Morocco, 99 T. Pitliecolohuirii So..- 
num, Prirage Tree for Tropical 
Countries, 992. Studies on the 
Pollination, xoS6, 10S7. The Ef- 
fect of the Position of the Graft 
in Trees, 1121. 

Fungi ; On the Determination of the 
Poisonous Aiiianites by Means of 
Colour Reactions, 726. Bcto tro- 
phic jl'tycorliizal Connections bet- 
w'eeii Eoletiiieae and Certain Trees, 

95^. 

Gabon : Cultivation of Oil Palm ; 
Yield and Iveiiiel and Oil Exports, 
4 A 3 - 

Galiiigale [Cy Ferns !ori*eus), 758. 

Gal inso<y:i paw i flora, 328 - 

Gailnni iriconie, 197. 

Gallalitli, Soi. 

Gambia : Cultivation of Oil Palm ; 
Yield and Kernel and Oil Export, 
423. 

Ganna Bos, Salsola Zeyheri, 865. 

Garcinia lonkinensls, 120. 

“ Garoe 'b The Holy Tree of Iron ’ 
Ivslaiid, 292. 

Genetics Plant, see Selection. 

Geraninm : In Morocco, 1115. 

Germany : Goat and Sheep Rearhig, 
233. The Nitrate of Soda Situa- 
tion, 395. Sheep Breeding in Pla- 
no ver, 445. Eggs and Poultry 
Exports from Geniiaiiy to England 
in 1913 and in 1919, 1159, ' 

Germination, Chemistry and Plant 
Physiology, Seeds. 

Ghessab, Pemiiseliim spicatum , 747. 

Giacinto pugliese [Hya-cinihus cilia- 
ins), 795 - 

Giant Sedge, 758. 

Giant Thuya, 772. 

Gkraswan, 207, 

Gladiolus segetnm, 197, 

Gleichenia linearis, 305. 

Glyceria aqiiaUca,, 758. 

Glycerine : Replacement hi PAts, 286. 

Qneium spp., n. 1104. 
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Goats : Goat Breeding in the Pastures 
of the West of the United States, 
96. The Goat in Regions Devas- 
tated by the Wat, 97. An Excep- 
tional Case of Milk Secretion in 
the Goat and its Bearing on the 
Theories Concerning Mammary De- 
velopment, 98. Goat Breeding in 
Syria, 225. In Brazil, 233. Pro- 
duction of Farmyard Manure in 
Union of South Africa, 29S. Goat 
Rearing In Calabria, 550. In Me- 
sopotamia, S26. Goats and Le- 
vroiix Cheese, 896. 

Goed Karroo, Penida vir^aia, 865. 

Gold Coast : CiiltiA’ation of the Oil 
Palm, Production and Export 
of Palm Kernels and Palm Oh, 
423. Cocoa Production, 1114. 

Goncalo Alves {Astroniitni fvaxinijo- 
Unm Schott), 773. 

Goniocoies ahdoniinaUs, 338. 

Gooseberry : Cultivation in Scotland, 
575 ' 

Gorsachius ■mekiifophns, 350. 

Grafting : Antagonistic Reactions and 
the Role of the Callus in Grafted 
Plants, 403. The Behaviour of 
Grafted and Direct Bearers in Re- 
lation to Brought in Touraine, 
France, 4S9. The Layering of 
Grafted \liies, 534. The Graft- 
ing of Rubber, 645. Grafting the 
Aubergine [Solarium melmiogejm) on 
S, ScIiocHbrunnease, 654, The Best 
Grafting Stocks for Vines, 662, 
663. The Effect of the Position of 
the Graft, in Trees, 1121. The 
Orange ; A Trial of Stocks at 
Peshawar, 1124. 

Grapefruit : Bud .Variations, 964. 

Grape Juice, 251, 690. 

Grapg Storage Tests, 1182. 

Great Britain and Ireland: Culti- 
rntion of Plax for the Manufac- 
ture of Linseed Oil, 48. . The 
“MaoiHii'' Breed of Cattle in 
Ireland, 229. Sheep Rearing, 233. 


Agricultural Meteorological Inves- 
tigations in Scotland, 289, 290. 

Agricultural Coiisimiption of Sul- 
phate of Aiiiinoiiia and Nitrate of 
Soda, 302. The Nitrate . of Soda 
Situation, 395. The Improvement 
of Crops in Ireland, by Selection, 
409. Potato-Growing Experiments 
ill England, 420. An Experiment 
in the Rearing of Calves on 
Whey and Meals, 559, Cost 
Accounts on a Fruit Farm in Scot- 
land, 575. Iiifiiience of Mines 
upon Imnd and live Stock in 
CardigansMre, Wales, 623. New* 
Types of Basic vSlag, 844. New 
Zealand Flax {Phormiitm tenax), 
Trials in Ireland, 1103. The De- 
cline in Sheep Breeding, 1153. 
Open xAir Pig-Keeping, T157. 
Economic vSituatiou of the Poultry 
Industry, 1159. 

Great Reedmace [Typhalaiijolia), 7 58. 

Greater Cuckoo or Pagoda Cock, 
Centropus sinensis, 350. 

Greater White Egret, Heredias irorra, 
350. 

Greece: Rice Growing, 198. Fores- 
try, 214. Bee-keeping in Macedo- 
nia and Chalcis, 78 3, 

Green Bittern or .Barred Heron, 
Butovidcs javanica.; 350. 

Gvevia cana, 86^. 

Gvevillea robusta, 432. 

Grewia spp., 11 04. 

Gre}"" Fleron, Ardeci samairana, 350. 

Grey Pelican, Pelecauus philippcnsis, 
350. 

Grossahy azeite, 773, 

Groundnut : Selection in Brazil, 28. 
Percentage Com^iosition of the 
Groundnut Lake, 223 . Groundnuts 
and Rice Bran, Influence on Qual- 
ity of Pork, 237, Production of 
Oil in Japan, 460. Improving 
Methods of Cultivating the Ground- 
nut in Senegal, 870. 'See also 
Peanuts. 
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Grits anti gone, 350. 

Guano : New Deposits in Island of 
Sardinia, 297. 

Guarajiiba, 773. 

Giiarantan, 773. 

Giiaranna, 773. 

Gnatainbu legitiiiio, 773. 

Guayacaii, Caesalpinia mclanogena , 
4 ^ 5 - 

Guinea : Cultivation of tlie Oil Palm ; 
Ivernels and Oil Exports, 423. 

Gtiinea-Fowl, Nimiido meleagris, 350. 

Guinea Grass, Paniciim altissimum, 
d 75 - 

Guizotia abyssinica, (>33. 

Gums and Resins : “ Cay -Doc ” Gum 
from Tonkin \Garclnia to^ikinensis) , 
i2o. Gum Tragaiicath in Meso- 
. potamia, 207. 

Guiii, 207. 

Guveyni, 207. 

Gypsum : Ammonia Fixation by 
Gypsmn, 178. See also Calcium 
Sulphate. 

Haematopinus asini, 69. 

Haemoncims contort us, 8 S3. 

ITaiti : Production of Cocoa, 210. 

Hanoi Fair, 7. 

Hau, 216. 

Hazel : On the Supposed Partheno- 
carpy, 631. 

Heleocharis paliisiris, 758. 

Hemp : Time of Sowing in Denmark, 
47. Resistance to Alkali, 308. 
Culti\"ation in Holland, 324. CeD 
hilose Yield of Common Hemp, 
799. Heinpseed 'Oil, 8 28. Hemp 
Growing in Tran-Ninli, Iiido-Cliina, 
867. 

Henbane : Cultiyalnon in the Royal 
Botanic Gardens, Naples, Italy, 
211. , 

Henequen : Exportation from Yuca- 
tan, 132, 

Henna : Production in Morocco, iioS. 

Herodias trorra and H. gazzetta, 350.' 

Heteropogon coniortus, 97 1, 


Hevea : Notes on the Cultivation and 
Working of Hevea in Cociiin- 
Cliina, 50. Hevea Plantation at 
Y angambi (St anley \ilie) ,113. The 
vSelectioii of Hevea bnisilieiisis Ac- 
cording to Individual Differences 
ill Yield, 194. The UtiEsation of 
Hevea Seeds as Cattle Foods, 547. 
Improvement by Selection, 632. 
An Experiment on Thlmiing out 
Old Hevea Trees, in Java, 644. 
The Grafting of Rubber, 645. 
Dangers wliicii May Occur through 
the Close Vicinity of the Coco- 
Pahii in Hevea Plantations and 
Precautions to be taken when 
Applying Organic IVIaiiure to these 
Plantations, 754. The Future of 
Rubber Plantations, 976. The 
Growth of Hevea. braslllensis in 
the Philippine Islands, 977. Ex- 
periments on Hevea hrasiliensis on 
Grey SoEs in Cochin-China, 978. 
vStudies on Alternate Tapping of 
Heveas in Cochin-China, 979. Al- 
ternate Tapping, 980. Change- 
over Tapping'' Method Adopted 
for Rubber in Ceylon, 981. See 
also Rubber. 

HihisCAis Sabdariffa, 633. 

Hibiscus tiliaceiis, 216. 

Hides and Skins : Exports from 
Uruguay from 1S76 to 1900, 92. 
Countiy^ Hides and Skins, 592. 

Hoe, see- Machinery and Agricultural 
Implements. 

Holly : Distribution Percentage in 
Adana Vilayet, Turkey, 62. 

Hominy, 84. 

Honey : Honey Production in the 
United States, 239 . Itahati Honey, 
567 . Alunnmiim Honeycombs, 679 
Corsican Honey, 782. Study on 
the Antiscorbutic Value of Honey, 
1056, The Patting of Honey, 
nil. 

Hops : Cultivation in ■ , Alsace-Lor- 
raine, 710, 



28 — 


Horses : Coloiu* Iiilieritaiice, 8i, 1147. 
Frencli Horses in America, espe- 
cialh^ in the United States, 82, 
Typhoid FeTer and Infectious An- 
aemia of the Horse, 219. Breed- 
ing in Syria, 225. The vSeini- 
ce of State Stallions in Italy 
dining 1919, 227. Production of 
Farmyard Matitire in Union of 
South Africa, 298. Feeding Work- 
Horses ill the United States, 341. 
Stubborn ess, 435. The Unglisli 
Thorotighbreed in Italy, 443. 
Toxicity of Cacao Sliells to Horses, 
,548. Horse Rearing in Calabria, 
550. The Uippisza Breed of Horses 
from I stria, 552. Improvement of 
Florse, Rearing in Uybia, 553. The 
Duration of Gestation in Mares 
of the Uippixza Breed, 554. The 
Increase in Weight of a Belgian 
Colt, 555. Native Horses in China, 
890. Horses Sicknesses in the 
Belgian Congo, 998, The Indices 
of the Horse, 1150. 

Horse Dung, 182, 

Florse-radish : In Morocco, 1115. 
Florticulture : Quantities of Nitro- 
gen, Phosphoric Acid and Potash 
Removed from the Soil by Crops 
in Scandinavia, 179. Resistance 
of Plants to Soil Alkali, 30S. . 
Availability of Car'bohydrates in 
Certahi vegetables, 48 5. Seed Sur- 
vey Rej>ort 1919 in Canada, 518. 
Market Gardening in Italy, 653. 
Grafting the Aubergine, 654. Pine 
Apple Growing in Cuba, ,1119. 
Commercial Dutch Bulb Culture 
ill U. S. A., xi2o. Index to Na- 
mes of 'Various Plants given sepa- 
rately. See also Fruit Growing, 
etc. 

Hungary : Goat and Sheep Rearing, 

^ 233. Uggs and Poultry Exports 
into England in 1913 and, 1919, 

' , 1159. Silk Production, '1165, 
Hyacinthus ciliaius, 795. , 


Hydraulics : Water-Problem in Sicily, 
2o. Utilising the Waterfall of the 
Trian in Iiido-Chma for the In- 
dustrial and Agiiciiitural Develop- 
ment of the Colony, 171. The 
Eifect of Temperature on the Doss 
from Canals due to Infiltration, 
390,, The Problem of Drought in 
the North-East Region of Brazil 
and the Measures Taken by the 
Brazilian Government, 495. In- 
vestigations into the Effect of Fo- 
rest upon Water Courses, 771. 
See also Drainage and Irrigation. 
Hygiene of Eive Stock : Treatment 
of Horse Mange by Chloropicriii 
Fumes, 68, Period of Incubation 
of the Eggs of Haematopinus asini, 
69. Determination of the Acti- 
vity of Malleins, 70. The Control 
of Cattle Plague hi Iiido-China, 71. 
Haeuiorragic Septicaemia iu ludo- 
China, 72. The Control of Para- 
sitic Flies oil Sheep in Australia by 
vSpraying, 73. Diseases of Pigs- 
in Albania, 75. Haemorrhagic vSep- 
ticaeiiiia, 218. Typhoid Fever and 
Infectious Anaemia of the Horse, 
219. A Contribution to the vStudy 
of Aiiaplasmosis in Cattle. : Suscep- 
tibility of Sheep and Goats, 220. 
Curative Treatment of Bush vSick- 
uess by Iron Salts in New Zea- 
land, 221. Observations on Avian 
Malaria, 222. The “ Inicacha 
[Latrodecius mackms ) , a vSiuall Pe- 
ruvian Spider whose Bite is Pois- 
onous to Man and Animals, 334. 
Prophylactic Inoculation of Cat- 
tle Against Foot and Moutli Dis- 
_ ease, 335. The? Common ITumaii 
Flea as a Parasite of Figs in the 
Argentme, 336. Aspergillosis of 
Poultry, 337. Use of Naphthalene as 
a Remedy against Cliicken Dice, 338. 
Eradication of the Depluming Mite 
of Chickens by One Treatment, 
339' Poisoning Due to Oak Leaves, 
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434- Stiibborness : A Note on 
Kqtiine Patliology, 435. Seropliy- 
laxia and Serotlierapy for Teta- 
nus ill the Mule, 436. , Spirochae- 
tOvSis .of Cattle in Brazil, and Its 
Transiiiissioii by the Tick Marga- 
fopus aiislralis, 437. Vaccination 
of Cattle against Anaplasmosis, 
438. Avian Ty|)liosis and the 
Bacterophagus Microbe, 439. Gor- 
ing as a Defect of Cattle, 541. 
Piroplasmosis of Cattle in France, 
542. Prophylaxis against Bacte- 
rial Anthrax by Means of Vaccin- 
ation, in Morocco, 543 » The Con- 
trol of Kxternai Parasites of 
Poultry, 544. Identification of the 
Tr5^panosonies of the Italian Colony 
of EJritrea, 667. The Fowl Tick 
and Its Riddance from Hen FIou- 
ses, 668. The Tropical Fowl klite 
[Liponyssus hwvsa) in the U. S. A., 
Biology and Control, 669. Myosi- 
tis Produced in Cattle by Serious 
Attacks of Aplithic Fever, 775. 
The Chicken Sticktiglit Flea (S«r- 
copsylla gallinacea), 776. Synga- 
mus laryngmis Parasite in Cattle 
and Buffaloes in India, 881. New 
Methods of Treating Fpizootic Aph- 
tit Fever, 882. Stomach Worms 
in vSheep : Prevention and Con- 
trol, 883. Rabbit Coccidiosis, 884. 
The Toco- Weed Disease, 996. '' Hor- 
se Sickness in the Belgian Congo, 
998. Anti -Infection Power and 
Bacteriotropic Action of Anti- 
streptococcic Serums Prepared from 
Diving or Dead Bacteria, 999. 
Warble FHes ; H^poderma Uneatus 
and H. hovis, loob. The Preven- 
tion and Treatment* of Aplithic 
Fever by the Serum or Blood on 
Animals having Recovered from 
the Disease, loot. Virulence of 
the Milk ' of Animals Suffering ■ 
from Aphtiiic Fever, 1002'., Uter- 
ine Disease ill' Cows : The Fxtent' 


to wliich they are Due to the 
B aiig-Stiibolt B adlliis, 1003. Treta- 
nieiit of vSiirra in Camels by 
Intravenous Injections of Tartar 
Kmetic, 1004. Study on Avian 
Plague, 1005. The Therapeutic 
Treatment of Sarcoptic Mange m 
Horses, 1133. Onchocercosis m Ma- . 
dagascar Cattle, J136. Treatment of 
Retention of the Foetal Envelopes 
after Birth in Cows, 1137: Reaction 
of Milk in Relation to the Presence 
of Blood Cells and of vSpedific 
Bacterial Infections of the Udder, 

1 1 38 . Studies on ' ‘ Debab ' 1139. 

Injurious Foods and Poisonous 
Plants : 67, 74, 217, 434, 548, 597, 
77b 997> 1230^ 1X3’^, ■xi33. 

1134. See also Bee-Keeping Camels, 
Cattle, Horses, Pigs, Poultry and 
Sheep. Diseases and ParavSites, 
Hygiene, Rural : Antagonism of Li- 
vestock and Man in the Blood Nu- 
trition of Anopheles maculipennis. 
The Antimalariai Role of Domestic 
Cattle, T. Scientific Food Prob- 
' lenis in France during the War, 

2, liiffuence of High Tempera- 
tures and Dilute Alkalis on the 
Antineurotic Properties of Foods, 

3. Action of Ultra-Violet 'Rays 
on Vitamines, 4. Hygienic and 
Food Value of Carrots and Toma- 
toes, 5. Destruction of. Bed Bugs 
(Cimex Uctnlarms Mer.) by Chloro- 
picrin, 6. The Nutritive Value 
of Wheat Kernel and its Milling 
Products, 157. Slight Effect of 
the 'Malaria Plasmodium on Its 
Intermediate Host, 158. Cultiva- 
tion of Duckweed for the Control 
of Malaria, 282. Precautions to 
be taken in Case of Bite of the 
“ Ducacha [Latrodectus maotms) 
a Small Poisonous Spider of Peru 
and Various Other Countries, "233. 

; Effect 'of Milling, on the DigestibBity 
of Grahani' FlQn%'',284,.;' ''Compar- 



Ison of the Feeding Values of 
Different Bread Making Flours, 
285. Direct Replacement of Gly- 
cerol in Fats by Higher Polybydric 
Alcoliols, 286. Bacteriology of 
Egg Powders, 287. Comparative 
Efficacy of Various Calcifuges under 
laboratory Conditions, 379, Su- 
periority of Carboliydrates to Fats, 
in their Action of Economising 
Albumin, is Compatible, with the 
Superiority of IFats over Carboliy- 
'drates in the Utilisation of Albu- 
minoids, 380. Vitamine Problem, 

. 381, Researches on the Fat-Sol- 
uble Accessory Substance, 382. Be- 
riberi and Deficiency Diseases, 
481. Antiscorbutic Value of Dried 
and Germinated Seeds, 482. Re- 
lative Anti-scorbutic Value of Fresh 
Dried and Heated Cow’s Milk, 
483. Stability of Fact albumin when 
Heated, 484. Availability of Car- 
bohydrates in Certain Vegetables, 
485. Nitrogen Balance and hack 
of Vitamines, 712. Phosphorus 
Requirement for the Maintenance 
of Man, 827. Digestibility of Cer- 
tain Vegetable Fats, 828. De- 
struction of Anopheles Farvae hy 
Means of Powdered Trioxymethy- 
lene, 829. Antimalarial Role of 
Five Stock and Poultry, 937. Ac- 
tion of Radium Emanation on the 
Vitamines of Yeast, Research on 
the Sewage Water of Milan, 1054. 
Consumption of Milk and its Re- 
lation to Infections Disease, 1055. 
Study on Antiscorbutic Value of 
Honey, 1056. 

Hymenaea Courbaril, 773. 

Hyoxyamtis niger vat. pallidtts : Cul- 
tivation in Italy, 21 1. 

Hypoderma spp., 1000. 

Ibis meianqcephala, 350. 

Hex : Ihx spp. 57. Percentage Dis- 
tribntion ' in , Adan Vilayet, Tur- 


key, 62. I. glahm furnishing Nec- 
tar, 239. 

Implements, see Agricultural Ma- 

chmery. 

India : Tobacco Growing In the 
Central Provmce, Ceylon, 54. Ir 
rigation in India, 170. Crossing 
the Zebu with European and Aus- 
tralian Cattle, 224. Experiments 
Made Regarding the Planting of 
Sugar Cane and Its Yield, 327. 
Prevention of vSoil Erosion on Tea 
Plantations, 328. Possibilities of 
Tobacco Cultivation, 329, impro- 
vement of Coffee by Selection and 
Crossing, 414. Cultivation of Sisal 
in Mysore, 421. The Utilisation of 
Acacia decurrens, 527. Improve- 
ment of Some Important Crops by 
Selection, 633. “ Pusa No. 4 
Indian Wheat Variety Imported 
into France, 635. Cane Sugar 
Selection, 638. Rice Pure Fffie 
Selection in Burma, 737. Effects 
of Drought in the Spring of 1919 
on Tea Districts* 838. Syngamus 
laryngeus Parasite in Cattle and 
Buffaloes 881, Agricultural Deve- 
lopment, 1053. Wheat Cultiva- 
tion on Embanked Soils, 1074. 
Cultivation of Rice, 1093. Cocoa 
Production, 11x4. Stocks for Or- 
ange, at Peshawar, 1x24, Sericul- 
ture, 1165. 

Indian Oriole, OriUus indicus, 350. 

Indigo : J ava var. Indigofera ar-- 
fecta, and Sumatra, var. J. Stma- 
irana. Improvement by Selection, 
d33* 

Indo-Chiiia: Hanoi Fair, 7. Use of 
Natural Phospliates in Ricefields, 
23. Cottdii Cultivation, 43. No- 
tes on the Cultivation and Work- 
ing of Hevea in Cochin-Cliina, 50. 
Possibilities of Cinchona Cultiva- 
tion, 55. Cultivation of Ipeca- 
cuanha, 56,. Fruit Trees * hi Ton- 
kin, 58, The Control of, Cattle, 



31 — 


Plague, 71. Haemorrhagic Sep- 
ticaemia, 72. Cay-Doc Gum from 
"Toiikin{Garcima Tonkinensis), 120. 
Drying Pruit, 121. Indo-Chinese 
Silks, 128. Utilisation of the Irian 
Waterfalls, 171. Agave Cantata 
Cultivation, 203, The Fan-Palm 
of CocMn-Cliina, 322. Experiments 
in Tobacco Growing in Cambodia, 
330, Cinchona and Rainfall, 331, 
Breeding and Commerce of Pigs 
in South Annam, 347. Note on 
Indo-Chinese Birds whose Feathers 
ate used by the Annainites, 350. 
Progress of Sericulture, 353. Ex- 
periments on Wheat Growmg in 
Tonkin, 416. Exploitation of the 
Oil Palm, 424. Analyses of An- 
nam Teas, 427. Rice Selection, 
509, 637, 853. Cotton Cultiva- 
tion, 522. The Wild Tea Plant 
of. Phon-Sang, 648, Colonial Pow- 
er Farming, 685. Rice Cultiva- 
tion 743, .744. Cambodian Ma- 
niocs, 746. Account of Amyg* 
daleae and Apple Trees, 760. 
Suburban Forage Crops, 864. Hemp 
Growing in Tran-Ninh, 867. Note 
on Cambodian Cotton, 868. Four 
Tannin-Yielding Trees of Indo- 
china (especially of the Caman 
Region) : " Cay-Duoc ”, ” Cay- 

Diioc-quanh ”, “ Vo-Diioc ” and 
” Vo-Gia ” (jPam. Rhizophoraceae), 
871. The Colas of Indo-China, 
875* Note on the Description of 
Elephants, 901. Selection, Culti- 
vation, and Hulling of Rice, 965, 
Note on Manioc, 968, Experiments 
on Hevea brasiliensis on Grey 
Soils ill Coclhn-China, 978. Some 
Preliminary Experiments on Al- 
ternate Tapping of Heveas in 
Cochin-China, 979. The Cultiva- 
tion of Different Varieties of Cof- 
fee Plant in Tonkin, 985, Wild 
Apples at Tran-Ninh, Eaos, 989. 
The , Use of Tractors in Cochin- 


China, 1020. New Javanese Va- 
rieties of Sugar Cane, 10S4, Seri- 
culture, 1165, 

Industries, Animal Products : Spoil- 
ed Meat, Chemical Investigations, 
126.. Tripoli Wools and Means 
of Inipromng Them, 127. Indo- 
Chinese Silks, 128. Meat from 
Madagascar, 258, Composition and 
Identification of Meat Extracts, 
365. The ” Xarque ” {Dried Meat) 
Industry In Brazil ; Production 
and Exportation, 590. Native Me- 
thod for Preserving hleat in Mo- 

. rocco, 591. Country Hides and 
Skins, 592. Plastic Materials with 
Casein Basis : Galilitli and Corna- 
lith, 801. Influence of Humidity 
upon the Strength and Elasticity 
of Wool Fibre, 1038. Sausage 
Yeast, 1180, Patting of Honey, 
1181. 

Industries, Plant Products : Manu- 
facture of I/inseed Oil, 48. Infor- 
mation regarding the Choice of 
Apples Intended for Making G- 
der, 59. Creping African Rubber, 
1 1 9, Cay-Doc Gum from Tonk- 
in, 120. Drying Fruit 121. Anti- 
septic Action of Spices in Preserv- 
ed Foods, 122. Manufacture of 
Concord Grape Juice, 251. Maple 
Sugar Industry of Quebec (Ca- 
nada), 252. Spanish Olive Oil, 
253. Uumbang Oil Industry in 
Philippines, 254. Alkali Treat- 
ment of Cocoa, 255. Industrial 
Uses of Cacao Shells, 256. Indus- 
trial Use of Agave Ccmtala Fibre, 
257. Smoke Treatment of Rubber, 
325. Bean Flower in Bread- 
making, 459. Manufacture of Veg- 
etable Oils in Japan, 460. Sheet 
Rubber, Studies on Rustiness, 461. 
Utilisation of Frosteh Stgar Cane 
as Fuel and Its Caloriflc Value, 
.462 ' Mangora,; Oil’ from^, Fruits of 
Melia ^ Preparation 



of -Tamiing F^xtracts from Acacia 
deamens, 527* Production of Red 
Beet vSugar with Beet Taste, 5S3. 
Industrial Utility of Ye GoxnaOil, 
584. Preparation of Soya Sauce 
in Kwaiitiiiig, Cliina, 586. Con- 
centrated Grape Juices, and tlieir 
Derivatives, 690. Disease Fer- 
ments ill the Vinegar Industry, 
691 . Biizymes in Germinated Bar- 
ley, 692. Mlling and Baking of 
Sprouted Wheat, 693, Utilisation 
of Textile Fibres of Mulbert}’' Bark, 

694. Concentrated Tomato Juice, 

695. Use of Bulbs of Mttscun 

comosum and Hyacinihus ciliatus 
as Food and in Manufacture of 
Alcohol in Italy, ■ 795. Use 
of Powder in Bread Mak- 

79d. Italian Pip Oil Industry, 
797. Utilisation of Sugar Cane 
Bagasse in Paper Making, 799. 
Alcoholic Fermentation B^ect of 
Phosphates, 910. Manufacture of 
Panama Hats from Cavludovica 
palmaia,' 974. Use of Rice in 
Distilling and Brewng, 1026. Beet 
Syrup, 1027. Maize Sugar, 1028. 
Tunisian Olive Oil : Detection of 
Tea- Oil in Olive Oil, 1029. Di- 
stillation of Blumea halsmnifera, 
1030. Concentration of Tobacco 
Extracts by BTeezing, 1031 
' Utilisation of Broom in Paper 
Making, 1032. New Method of 
Freezing Vulcanisation of Rubber, 
1033. Method of Determining 
Chlorine Content in Sugar Cane 
Juice, 1174. Threshing and 
'Husking of Rice in Rhodesia, 
1175. Tests in' Rancidity of 
Pliilippine Coconut Oil, 1176. Pro- 
posed Method of Control and Ob- 
servations on Mycological and Bac- 
teriological Conte'iit of Concen- 
trated Extracts of Tomato, 1178. 
Industrial Products from the Pine- 
apple Plant, 1179. 
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Inga-assii, 773. 

Ipecacuanha, 56. 

Ipe tabaco {Tcconia IpS Mart.), 773, 
Ipe una {Teconia cmialis BT. AIL), 

773 * 

Ipomoea Calahra^ 

Iris florentina, 1W5. 

Irrigation : Relation of Soil Mois- 
ture' to Orchard Irrigation, 19. 
Irrigation and Watering in Syria 
and Palestine, 21. Progress of 
Irrigation in India, Egypt and the 
Sudan, 170. The ' ' Sortume ’ L 173. 
Effects of Irrigation on Olive 
Production in Tunisia, 206. Irri- 
gation of Field Crops : Experi- 
ments in Nevada, U, S. A., 496. 
The Use of Alkali Water for Irri- 
gation, 624. Canal Irrigation in 
India, 1053. See also Drainage 
and Hydraulics. 

Italy: W'ater Problem in Sicily, 20. 
The Rearing of Donkeys and their 
Crosses with Horses, page 129. 
Organisation of the Agricultural 
Service of Applied Meteorology, 
162. The Activity 'of the Fede- 
razione dei Consorzi Agrari Ita- 
liani 'b for the Production of Pure 
Seeds, 196. The Use of Johnson 
Grass {Sorghum halepense), 202. 
Broom (S-parUum funceiim), and 
Its Uses in Calabria, 264. Culti- 
vation of Medicinal and Aromatic 
Plants, 2T1. The vState Stallions 
Sei\dce in 1919. 227. Goat and 
Sheep Rearing, 233. Hard Pan in 
the Apulian Soils and its Origin, 

, 293. Electricity and vSoil Improve- 
ment, 295. New Guano Deposits 
in the Island of Sardinia, 297. 
Factors Infiuendiig Vegetation in 
Southern Regions, 304. The Ni- 
trate of Soda Situation, 395. In- 
dustrial Uses of Apples, 442. The 
English Thoroughbred, 443. Stock- 
breeding in Calabria, 550, The 
Eippizza Breed of Horses from 
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Istrk, 552, 554. Italian Honey, 
567. Foiuidatioii of an Experi- 
mental Institute of Agricultural 
Mechanics, 568, Fluorine in Ita- 
lian Wines, 581. Sj>ring Wheat in 
Southern Italy, 6^1. Market Gar- 
dening, 653. Productivity of Ita- 
lian Vines, 657. Dolcetto ' Vini 
and Var. with Red Leaves In Prov. 
of Ciiiieo, 661 . Pli^dloxera in Italy 
and the Best Grafting Stock, 662, 
663. The Behaviour of Frozen 
Vines in North 664. Ostrich- 
Rearing in Sardinia, 6 78. The 
Use of Explosives for Break- 
Up the Land in the Province of 
Lecce, 721. Biological Factors 
xAffecting the Yield of Agricultural 
Crojjs in vSoutlierii Italy, 724. 
Observation on the Olive Flower, 
“Ardito"’ in Italy, 725, Selection 
and Plybridisatiou of Wheat, 732. 
The Possibility of Cultivating Fel~ 
joa Sellowiana ill Itoly, 763. Good 
Vine-Stocks of the Treiitino, 769. 
H[3d3rid Vine-Stocks for Sicily, 
770. Pig Breeding, 779. Profits 
from Pigeon Breeding in Itaty, 
789. Bulbs of Muscari comosimi 
■ and Hyacinthus ciliaius as Food 
and in the Manufacture of Al- 
cohol, 795. The Italian Grape- 
pip Oil Industry, 797. Miniimini, 
Average and Maxiinuni Yields of 
Italian Rice Fields, 861. Italian 
Vine Growing, 994, 995. The De- 
velopment, Production and Trade 
of Italian . Dairy Products, 1037, 
Research' on the Sewage Water 
of Milan, 1054, Experiments in 
Wheat Cultivation in ' Southern 
Italy, 1091. Direct Bearers Re- 
conmiended for Venetia, 1127. 
and Poultry Exported in England 
in the Years 1913 and 1919, 1159. 
vSericuIture, 1165. Experiments in 
Breeding Japanese Bivoltiiis in 
Ttaly, ,1166, ' . ■ ■ ' 


Itaiiba preta [Oreodnpkm Hooke^ 

riana Nees), 773, 

Ivory Coast, see French West Africa* 

Jacaranda cabiuna, rosa, tan, vio- 
ieta (palissaiidro) (Rosewood), 773. 
Jacksonia cnpullfeva, S65. 

Jax^an: Camphor at Formosa, 51. 
The Possibilit}^ of Forecasting Sum- 
mer Temperature and the Approx- 
imate Rice Yield in the North 
of Japan, 164. Goat Rearing, 233. 
The Nitrate of vSoda Situation, 395. 
Manufacture of Vegetable Oils, 
460. The Seeds and Oil of “ Eiio 
Abura”, 5S4, Sericulture, i]65. 
JavSiniiie, 1115. 

Jatah}^ {Hymenaea Cuiirharii L-), 
773 - 

Jatfopha, 753. 

Java : Improvement of Rice by Se- 
lection, 510. Coca Production and 
Trade, 650. vSugar Cane Cultiva- 
tion, 10S4. 

Jequitiba veriiielho, 773 . 

J uglans n igva , 772. 

Jiigo-Slavia : The Improvement of 
Sericulture, 680. 

Jtmcns avtic'ulatus and Jimcus spp., 
75 ^* 

J uniper : Percentage Distribution in 
Adana Vilayet, Tutke^g 62, 

Jute {CorcJmnts capsular is and C, 
oliioms), 633. 

Kapok : In French West Africa, 
321. Bombax buonoposense var. 
Vuilletiiy a Variety of Kapok New 
to Science, 422. 

Karreboom, Rhus viminaiis, 865, 
Kharna, Khatta, Kliatti : Orange 
Stocks at Peshawar, 1124. 
Kiepersol, Cussonta spkata, 865, 
Kurrajoing, Sterculia diveuifoUa, 865.' 

LA-BTJdH, 322. 

Lamb of Scithya/^ 305, : ^ . . 

Lambs, . Sheep*'. ^ y'':'' ' 
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I^aiiipascioiie, Mn-sairl comosmu, 795. 

I^aiiiprey {Pieivniyzoii marinus), 683. 

Larch (Larix Icptolepis) : Experimen- 
tal Cultivation in Austria, 772. 

Latliyms Aphacu, 197. 

Latwdeci-us rdactans, 334. 

Laufembergia [Sevpkula) Mfsuta, 328. 

Lmiretum, 432. 

Lavender {Layandnki ^pp .) : In Moroc- 
co, 1115. Manuring Lavender, 
1116, 

Lavi, Aelurop'us villosus, 1142. 

Lawson Cypress : Cultivated in Aus- 
tria, 772. 

LecytJiis minor and L. Pisans, 773. 

Leersia haxandra, S64. 

Lemna spp., 282. 

Lemon : Certain Relationships Be- 
tween Flowers and Fruits, 953. 
See also Citrus Fruits, 

Lepiopiilos javanica, 350. 

Lespedsza striata, 342. 

Lesser Kingfishers, Alcedo spp., 350. 

Lesser Reedmace [TypJm angusti- 
folia), 758. 

Lesser White Egret, Herodias gaz- 
350, 

Lettuce : Availability of Carbohy- 
drates in Certain Vegetables, 485. 
Seed Survey Report 3 91 9 in Canada, 

318. 

Leucaena glanca, 864. 

Libya : Italian Tripoli "Wools and 
Means of linpro\dng Them, 127. 
The Rearing of Donkeys and their 
Crosses mtlt Horses, page 129. 
Forestry, 432. Improvement of 
Horse Rearing, 553. The Climate 
of Cyrenaica^ 715. A Variety of 
Tripolitan Maize Suitable for Arid 
Oimates, 1094. 

Lime-Tree : Its Value as a Plant Fur- 
nisMng ]Srect,ar, 239. 

Liming : Lime Requirements in the 
Soil Determined Chemically and 
Phyvsiologically, 175. The Compa- 
rative Value, of Various Forms of 
Agricultural Limestone, 176. Cal- 


ciinn Coutciit in Virgin and Culti- 
vated Soils in Ohio, The Car- 
boiiiiicatioa of Biniit Lhir- in 
Soils, 625. Carbonate of Calcium 
and Magiiesiiiiii in Relation to the 
.Chemical Composition, Bacterial 
Contents and Productivity of Two 
Very Acid Soils, 841. Field Com- 
parison of Hydrated Lime with Li- 
mestone of Different Degrees of 
Fineness, 1064. The Infiiience of 
Lime on the Nitrification of Farm- 
yard Manure in Arable Soils, 
1065. 

Linseed : Quantities of Nitrogen, Phos- 
phoric Acid and Potash removed 
from Soil by Crops in Scandina- 
via, 179. Linum usitatissimum, 
633. For Linseed Oil see Flax. 

Lipeurus heterograpJms, 3 38. 

Liponyssus. bursa, 669, 

Liquid Manure, see Manures. 

LiHodendfon sp. : Furnishing Nec- 
tar, 239. 

Lithospermum araense, 197. 

Locoweed, 996. 

Lolitm spp., X97, 315. 

Lotus corniculatus, 748. 

Louro iCofdia Hypoleuca DC.), 773. 

Lucacha, Latrodectns maclans, 334. 

Lucerne ; Alfalfa as Sole Food of 
Dairy Cattle, 86, Value as a Plant 
Famishing Nectar, 239, Food 
Value of the Alfalfa Hay, 344. 
Sulphur as a Fertiliser for Lucerne 
in South Oregon, U. S. A., 397. 
Irrigation of Field Crops : Expe- 
riments in Nevada, IT. vS. A., 4.96, 
vSeed Survey Report 1919 in Ca- 
nada, 518. Preliiiiinary Report 011 
the Acclimatisation of Alfalfa in 
the Philippines, 643. Yield per 
acre in Alsace-Lorraine, 710. 
Green Ensiled Forage Composition, 
750, Cellulose Yield, 799. ’ Loss 
of Organic Matter in the Prepara- 
tion of Brown and Black Alfalfa, 
866. Analysis ' on Ensilaged For- 
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age, 886. Tlie Bffect of Weather 
on Alfalfa Hay and Alfalfa Seed 
Growing in Western South Dakota 
and in Utah, IT. S. A., 943. Com- 
position of Ducerne Hay, it 43. 
Lumhang Oil, 254. 

Diipiii : Obseiwations on the Here- 
dity of Characters, in Denmark, 

193. 

Luxemburg (Grand Duchy of) : Fo- 
rests, 61. Bee-keeping, 1167. 
Diiyaliiya, Paniami repens, 864. 
Lygodmm, 305, 

Machinery and Implements, Agrt- 
CUETUiLLr, : Team Work, 106. On 
the Investigation of Resistance 
to A¥ear of Parts of Agricultural 
Maciiines, 107. Trials of Three- 
furrow Ploughs for Mechanical 
Ploughing ill Italy, 108. Mechan- 
ical Cotton Ginners in Indo-Cliina, 
109. Blectrical Power on Farms, 

243. Tractor versus ITorse Team, 

244. A Press for Fuel, 245. The 
French Power-Farming Trial Week 
in Autumn 1919, 354. Protection 
of Tractors against Freezing, 454, 
Ploughs for Mechanical Cultivation, 

455. Damage of Seeds iiiTlireshing, 

456. F^oiindation of an Experi- 
mental Institute of Agricultural 
Mechanics in Italy, 568, Baniletts 
Potato Digger, 569. Motor Hay 
Waggon, 570. Safety Butteris 
for Paring Horses^ Hoofs, 571. 
Colonial Power Farming, 6 85. The 
Spring Power Farming Week, 686. 
Tillage with Rotary Machines, 687. 
Continuous Knife ^ Mowers, 903. 
A vSeated Brag-Hoe, 904. The 
.Blanchard Improved Fore-Car- 
riage, 905. A Turbine Sorter for 
Seeds,' 906. Use of Tractors hi' 
Cochm-Ciiina, 1020. Automatic 
Weighing and Felling Machine, 
1021. Rice Milling Macliinery, 1093. 
Power Farming in Spain, 1168. 


A Tractor with the Greatest Pos- 
sible Grip, ii6y. The A. R. A. 
Vineyard Tractor, 1170. The Du- 
bois Policulteur, 1171, Method 

■ for vSeahng Bottles Hermetically 
with Uiigroimd Glass Stoppers, 
1172, Review of Patents, no, 
24d, 457> SI'S* 

Madagascar : The Forests of Mada- 
gascar 215. Meat from Madagascar, 
258. The “ Betratra ” a New 
Oil Plant of Madagascar, 753. 
Vine Growing, 764. Great Success 
of Meat-Camiing Factories in Ma- 
dagascar, So 4. The Prairies in 
Madagascar, 971 . Motes on Breed- 
ing Wool-Prodiicitig Sheep in Ma- 
dagascar 1014, Oiicliocercosis in 
Madagascar Cattle, 1136. 

Matllolia, Andro-pogon intermedins, 

97 

Magnesia, Magnesium Content in 
Virgin and Cultivated Soils, 491, 
Effects of the Carbonate of Magne- 
sium on the Chemical Composition 
etc,, of Two Very Acid Soils, 841, 

Maguey, 203. 

Mahogany (Female) {Cedrela s|).), 

773. 

Maize : Selection in Brazil, 28, Maize 
Cultivation at Katanga, T13. Re- 
sistance to Alkali, 308. S>mthetic 
Production by Selection the United 
States, 313. Effect of Tempera- 
ture on the Quality of Sweet Maize, 
320, Glutinated Maize Bran, 340. 
Selection and Grain Yield In Maize, 
407. Analysis of Maize Grown or 
Consumed in Italy, 502. Herit- 
able Characters of the ]\Iaize : 
Lineate heaves, 508. Survey Report 
of Seed Corn 1919 in Canada, 51 81 
Effect of Frost in Maize, 618. The 
Traumatic Production of a' New 
Form of Maize, 636. Inheritance 
of Waxy Endosperm Aleurone 
Colour, and the . Correlation be- 
tween Endosperm Te'xtiire and 



Aleirroiie Colour of Maize, 73.^, 
Selcelion (..»f Strains «yf Uoiit Maize. 
Considering' Yield and Ma- 

turity, Adapted to New York 
State Conditions, 735. Inheritable 
Characters of ]\faize : Pistillate 
Flowered Plants, 73b. Phospliatic 
Fertilisers as a l\Ieaiis of Hastening 
the iMaturity, 742. Carbohydrate 
Metabolism in Green Sweet Maize 
during Storage, at Different Tem- 
peratures, 849. Analysis of Silaged 
Forage, SS6. Studies in the Her- 
itable Characters of Br achy tic 
Ciiliiis’4 95S. i\Iai2e vSiigar, 1028. 
Teiiiperatr.ire liitiiieiice on Sowing 
and PlarvevSt Dates, 1057. A Va- 
riety of Tripolitan Maize Suitable 
for Arid Climates, 1094. 

Mak 4 ch ca p i fa fa , 9 7 3 . 

Malaria : Slight Effect of Plasmodium 
on its Intermediate Host, 158. 

Mallow [Alihuea officmalis) : Culti- 
vation ill Italy, 211. 

Manganese : The Yhiter-vSoluble, Man- 
ganese of vSoils, 12. 

Mangels : Quantities of Nitrogen, 
Phosphoric eVcid, Potash, removed 
from the Soil by Crops in Scandi- 
navia, 179. 

Mango: In Belgian Congo, 762. 

Maninianian, Alsicarpus, 864. 

]\Ianioc : On the High Nitrogenous 
C<nitetit of Certain Cambodian 
Maniocs, 746. Notes on Manioc in 
Indo-Cliina, 968. 

Mannitol Olive Oil, 286. 

Manures and Maiiining : The In- 
fluence of Paiinyard Manure on 
Clover, 22. The Action of Some 
Common Fertilisers and Manures, 
177, ' Aimiioiiia Fixation by G3^p- 
suiii, 1 78. The Fertiliser Situation 
ill Scandinavia (S^veden, Norway 
and Denmark), 179. The Effects 
of Manuring in Meadows and Graz- 
ing Eaiid, 180. The Agricultural. 
Value' of Organic Manures, iSi. 


Aiiab'Sis of scmie Organic Manures, 
1S2. Nitrogen Eosse.s in If line, 
i<S3. New Guano Deposits in the 
Island of vSardiiiia,, 297. Produc- 
tion of Farmyard Ma.tiiire in South 
Africa, 29S. Beneficial Action of 
Farmyard Manure in Preventing 
the Injurious F/ffeets of Alkaline 
Salts in the Soil, 299. Influence 
of Fertilisers on the Botanical Com- 
pOvSition of Pastures, hi U. S. x^., 300. 
Influence of the vSoil and Manure 
on the Nitrogen and Ash Content 
in Crops, 309. The Antwerp Market 
for Fertilisers and Other Products 
useful to Agriculture from 1914 
to 19^9, 39 ‘^- The Preservation 
of Eiqnid Manure, 497. Carbon- 
ication or Manuring with Carbon- 
dioxide, 626. Influence of Fer- 
tilisers on the Combustibility of 
Tobacco ; Researches in Cuba, 
627.^ Sulpliiuic Acid and PYrtil- 
isers, 722. The Composition of 
Betratra ” Cake Used as a PYr- 
tiliser, 723. Preliminary Experi- 
ments with Fertilisers, in Rice 
Growing, 744. “Wool WavSte “ 
as a Fertiliser, 842. The Fertilising 
Value of Sewage Sludges, 843. The 
Influence of Time on the Nitrific- 
ation of P'armyard Manure in 
Arable Soil, 1065. Tobacco Oil 
Cake as a lYrtiliser, 1067. 
also Diming, Sulphur. 

Manures, , Green : The Infiuence of 
Green ]Ma.nures on the PhyvSico- 
Mechanical Conditions and ^Icra™ 
tioii of Ricefields, 394. Soil Reac- 
tion as Iiiflue|iced by Green Man- 
ures, 947. Sesbania sevica as a 
Green Manure Crop, 1066. 

Manures, Nitrogenous : vStimulant Ef- 

• feet of the Sulphate of Calcium 
for Reiiclering Nitrogen Available, 
177. Aninionia Fixation by Gyp- 
sum, 178. The Fertiliser vSituatioii 
in ScandiniLvia, 179.' The Agriciil- 
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tiiral Value of Organic Manures, 
]8i. Nitrogenous Guano, 294, 
Agricultural Consumption of Sul- 
pliate of Aiiitnonia and Nitrate of 
Soda ill the United Kingdom, 302. 
The Nitrate of Soda Situation in 
Uurope, United States, and Kgypt, 
395. The Relation between Certain 
Acidic and Basic Constituents of 
the Soil as Affected by Ammonium 
Sulphate and Nitrate of Soda, 
622. 

Manures, Phospliatic : Use of Natural 
Phosphates in Riceiiekl, in Indo- 
China, 23. Stimulant Salts for 
Rendering Phosphorus Available 
in the Soil, 177. Quantities of Ni- 
trogen, Phospliatic Add and Po- 
tash Removed from the vSoil b}" 
Crops in Scandinavia, 170. The 
Phosphate Deposits in Switzerland 
and their Utilisation in Agricul- 
ture, 184. Phospliatic Guano, 297. 
Researches on tlie Velocity of 
Soliibilit}^ of Phosphoric Anhyd- 
ride ill Basic Slag and Other Phos- 
phates, 301, Production and Dis- 
tribution of Tunisian and Algerian 
Phosphates in 1920, 393. Expe- 
riments and Researches on Te- 
trapliosphate, ’ * 498 . Phosph atic 
Fertilisers as a Means of hastening 
the Maturity of' Maize, 742. New 
T^'pes of BavSic Slag for Sale in 
the Bfitisli Isles, 844. The Re- 
trogradation of vSuperpliosphates, 
S45, 

Manures, Potash : Solvent Effect of 
Oxidation of Sulphur by Micror- 
ganisms Compared with Nitrifica- 
tion, 18. Potash hi Tunis and Mo- 
rocco, 24. OuantitievS of Potash 
Removed from the Soil by Crops 
ill Scandinavia, 179. Fertilising 
Value of “Broom Mllet Ash,' 
499. Potassium Bearing Minerals 
of Soil, 621. The Effect of Potas- 
sium Salts on the Anatomy of 


Daclylis glonientta, 629. Value 
and Importance of Potash Dcijosits 

ill Alsace, 710. 

Maple Sugar : IiKliistry in Prov. of 
Quebec (Canada), 252. 

Marandi, Acantlvm J142, 

Margaro'pus australis, 437. 

“ Marine Fibre ” : Fibre of Posiclonia 
anstfalis, 323. 

Marjoram, 1115. 

Massaranduba grande, 773. 

Mate, 57. 

Meadows and Pastures : Effect of _ 
Grazing upon Forest Reproduction, 
65. The Eftects of Maiiiiring on 
the Yield of Mountain ]\Ieadows 
and Grazing Band, 180. The In- 
fluence of P'ertilisers on the Botan- 
ical Composition of Pastures, 300. 
Book-Keeping Relative to Mead- 
ows in Switzerland, 574. Tiie 
Prairies of Madagascar, 971. Mead- 
ow Top-DreSvSing Test in New 
Zealand, iioi. 

Meadow Fescue : Seed Survey Re- 
port 1919 ill Canada, 51S. 

Meat : The Chemical Investigation 
of Spoiled Meat, 126. l\Ieat from 
Madagascar, 258. Composition 
and Identification of Meat Extracts, 
365. The “ Karqiie (Dried Meat) 
InduvStry in Brazil ; Production 
and Exportation, 590. A Native 
Method Used for Preserving Meat 
at Fez, Morocco, 591, , Sanitar}^ 
Measures dealing with Consump- 
tion of Aphthic, Meat, 775. The 
Pigeon as a Rapid Producer of 
Meat, 781 . CTreat Success of Meat- 
Canning Factories in Madagascar, 
S04. Sausage Yeast, 1180. 

Medicago Jakata, 342, 410. M, sa- 
tiva, 197, 410, 

Medicinal Plants : Cinchona, Culti- 
vation in Iiido-China,, ,55, 331. 
Ipecacuanha , and its^ ' Possibilities 
in Indo-Chiiia, 56. Ile^ vomitoria 
as Source of Caffem, 57. Ciiltiva- 
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tioii of Medicinal Plants in Royal 
Botanic Gardens, Najdes {Itah"), 
2110 Camoinile Cultivation in 
Anjou, France, 756. Contribution 
tu Study of Gtroiiellas S74. Tam 
Tiiat {Panax repens ?), as a vSub- 
stitiite for Ginseng, S76. Gticliona 
Bark from B. Africa and tlie Ca- 
BietooiiS, 98 6 

Me^rospenmmt eryl-hroxylnm^ 773 . 

Melampyrmn aruemse, 197. 

Melia Azedevadi, 43-. o'-a. 53 ^- 

Melilobus sulcata, 197. 

i\Ieloii : Musk Melon Seed Suinx-y 
Report I gig in Canada, 51S. Cul- 
th'ation in Itah", 653. 

Menopon hiseriainm and M. pitUidwin, 

33S. 

Mentha spp., 1115, 

MesemhryantJwnmni, 423, 865 . 

Mesopotamia : G-iim Ttagaiicath 207. 
Development of Agriculture, 826. 
Cotton Growing, 972. Experiments 
with Peanut in Mesopotamia, it 06. 

Mesquite, Prosopis fuliflora, S65. 

Meteorolog}^ : The. Importance of 
Agricultural Meteorology in Tro- 
pical Countries, 8. Effect of Cli- 
inate on the Growth of Wheat in 
Portugal, 9. Effect of Weather 
Conditions on the Setting of Fruit 
in the Plum In Minnesota, IT. S. A., 
10. Resistance of Flower Buds 
and Flowers of the Apricot to Eorv 
Temperatures in New Mexico, IT. 
S. A., II, Organisation of the Agri- 
cultural Service of Applied Meteo- 
rology ill Italy, 162. The Climate 
of Illinois from an Agricultural 
Point of View, 163. The Possibility 
of Forecasting Summer Tempera- 
ture and the Approximate Yield 
of Rice ill the North of Japan, 164, 
Climate and Cotton Growing in 
IT, S. A., 165. The Influence of 
Priming on the Resistance of Fruit 
Trees to Cold : Investigations in 
U. S. A. 166. Agricultural Meteo- 


rological Iiivesti gatioii in Scot- 
land, 2 89. Investigations on the 
Cooling of the Soil dining the 
Night, with Reference to Spring 
Frosts, in vScotland, 290. Unseen 
Condensation of Water Vapour 
due to Trees, 292. Considerations 
on the Rainfall in Indo-CMiia and 
their Consequences from the Stand- 
point of Cinchona Cultivation in that 
Colony, 33 T. Weather Forecasting 
at the Station of Agricultural Me- 
teorology, Montpellier, 369. Compa- 
rative Studies on Evaporation Car- 
ried out under Identical Experi- 
mental Conditions, in the U, vS. A,, 
383. Cultural Tests of Wheat 
in Tonkin wnth Regard to Local 
Giniatic Conditions, 384. The 
Effect of Meteorological Factors 
on the Growth, Morphology and 
Yield of the Tepary Bean {Pha- 
seolus acutifolius var. latifolius), 
385. The Effect of Low Tempera- 
tures on the Floral Buds of the 
Peach Tree as Regards their Water 
Content, 398. On the Thermal 
Differences between the Ubac 
and Adret of a Lacustrine Val- 
ley, 486. Experiments in Agri- 
cultural Meteorology Relating to 
Wlieat made at the Higher Agri- 
cultural Institute, Lisbon, 487. 
The Drought in 1919 in Touraiiie 
(France) and its Effects on the 
Vines, particularly on Direct H}^- 
brid Bearers, 488. Effects of 
vSumnier Temperatures on the Geo- 
grapliical Distribution and Germi- 
nating Capacity of the vSeeds of 
Pimis sylvesiris in vSwedeii, 490. 
Rainfall in Brazil, 495. The Beha- 
viour of Certain Grafting-stock 
as regards the Great - Brought of 
1919, in the South of France, 532, 
Effect of Frost in the Tablelands in 
New South , Wales, Australia, 618. 
Meteorological Stations in Ecuador, 
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714* The Ciiniate of Cyreiiaica 
with Special Reference to its In- 
ilueiice in the Cultivation of Ce- 
reals, 715. .The Climate of Cali- 
fornia and its Bhect on the Growth 
of Fruit Trees and Vines, 716. Bf- 
fect of Temperature on the Geo- 
grapliical Distribution of Dif- 
ferent vSpecies of Opuntla, 717. 
A New Variety of Asphodel Pro- 
duced by the zAction of the Ma- 
rine Climate at the Cotes-dii-Nord, 
France, 719. The Factors of 
“Tight” and “Temperature” in 
Relation to Crop Production in 
Southern Italy, 724. Temperature 
and Humidity Associated with the 
Sirocco in Palestine, 833. Cultiva- 
tion does not Increase the Rain- 
fall ill the Great Plains States, 
834. Influence of sSiin-Spots and 
Rainfall upon the Growth of An- 
nual Rings in Trees, S3 5. Relation 
of the Weather to the Yield of 
Spring Wheat in Manitoba, 836. 
Climates of the British Empire 
Suitable for the Cultivation of Cot- 
ton, 837, Bhects of Drought in 
the S|)ring of 1919 on the Tea Dis- 
tricts in India, 838. Predicting 
Minimum Temperature from Hyg- 
roinetric Data, 940. Bft’ect of the 
Relative Length of Da}^ and Light 
and Other Factors of Bnwron- 
ment on Growth and Reproduc- 
tion in Plants, 941 . New Methods 
for Determining the Correlation 
Coefficients between the Growth 
and Yield of Winter Wheat in 
Ohio, U. S. A., 942. The Effect 
of Weather on Alfalfa Hay and 
Alfalfa vSeed Growing in Western 
South Dakota and in Utah, IT. S., 
943.' Effect of Climate of Tonkin 
on the Yield of Different Varie- 
ties of Coffee, 944. Temperature 
Iiiffiience on Sowing and Harvest 
Dates of Spring Wheat, Oats, 


Potatoes, Maize and Cotton, in 
L^. S. zA 1 05 7 . Effect of Snow on the 
Yield of Winter Vlieat in Oliio, and 
in Illinois, U. S., 1058. Effect of 
Conditions of Temperature and 
Sunslnne on the Development of 
Cultural Plants, 1073. 

Milk : Fat Content *in Alilk Pro- 
duced by Ayrshire Cows, 345. 
Behaviour of Bacterium coli in 
in Milk, 617. Virulence of Aiilk 
of Animals Suffering from Aplithic 
Fever, 1002, See also Dairying. 

IMillet ; Percentage Composition of 
Millet, 223. Resistance to Alkali, 
308. Seed Survey Report 1919 in 
Canada, 518. Composition of 
Green Ensilaged Forage, 750. 

Milling : The Nutritive Value of the 
Wheat Iveniel and its Milling Pro- 
ducts, 157. Percentage Composit- 
ion of Various Milling Residues, 

. 223. The Effect of Milling on the 
Digestibility of Graham Flour, 
284. Comparison of the Feeding 
Values of Different Bread-Making 
Flours, 285. 

Mimusops elata, 773. 

Mint : Cultivation in Morocco, 1 1 1 5 . 

Morocco : Potassic Salts of Lake 
Zima, 24. Prophylaxis against 
Bacterial Anthrax by Means of 
Vaccination, 543. Native Methods 
of Preserving Meat, 4591. Obser- 
vations on Apricot, etc., 991. Produc- 
tion of Henna in Morocco, 1108. 
Aromatic Plants, 1115. Sericul- 
ture, 1165. 

M ants n Igra, 432 . 

Motorculture, see Machinery and Agri- 
cultural Implements. 

Mowing - machine, see zAgricuItural 
Machinery and Implements. 

Mulberry : In the Adana Vilayet, 
Turkey, 62. Mulberry Plantations 
in Italy, 651. Textile Fibres of 
Mulberry Bark, 694. Effects of 
Feeding vSilkwomis on Mulberr}^ 
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Lea^^es exposed lo the Thick of 
^lain i'loacls, 1017. 

Mule: In French West Africa, 228. 
Seropiiylaxia and Senjtherapy for 
Tetanus in the Mule, ^36. Breeding 
in Calabria, 550. ^Metrical Studies 
ill France, toio. 

Miiscari boiryoides, 197. 

Miiscari comosum, 793. 

Myositis, see Hygiene of Iuyc Stock, 

Myrocar pits fi (rndosits, 773. 

Narra-XARRU, a caiUkoslcyos hor/ida, 
S65. 

Nasturitimi officinale, 1115. 

Nectandui spp,, 773. 

Nerimn Oleander, 432. 

Netherlands : Goat and Slieep Rear- 
ing, 233. Selection of Lolium iia- 
licum, 315. Cultivation of Plants 
with Oleaginous Seeds in Holland, 
324. Nitrate of Soda Situation in 
Plolland, 395. Fggs and Poultry 
Exports into England in 1913 and 
1919, J159. 

New Caledonia : Deer in New Cale- 
donia ; Utilisation of their Flesh 
by Canning, 105. Cotton Growing, 
5 ^'^. 

New liebiides ; Cotton Cultivation, 
522. 

New South Wales : The Illaevarra Cat- 
tle, 557. Effect of P'rost on Maize 
DeA^elopnaeiit, 61 8. Yield of Dif- 
ferent Varieties of Oats, 863. 

New Zealand : Sheep Rearing, 233. 
Tractor versus Horse Team, 244. 
Feeding Faying Hens without 
VTieat or Millings, 564, Feeding 
Experiments with Calves, 1013. 
Meadow Top-Dressing Test, iioi. 

Nigella spp., 1115. 

Niger, G'Uiwtia abyss in lea, 633. 

Nigeria : Oil Palm Cultivation, Yield 
and Export of Kernels and Oil, 
423. Cocoa Production, 1114. 

Nitrate of vSoda,. see^ Manures, Ni- 
trogenous. 


Nitrogen, see Manures, Nitrogenous. 

Norway : The Fertiliser Sitiiatioii, 
179. Goat and Sheep Rearing, 233. 
The Nitrate of Soda vSitiiatioii, 395. 

INu-niido rnelcagris; 350. 

Nyssa sp. : Fiiriiisliiiig Nectar, 239. 

Oak : Distribution Percentage in 
Adana Vilayet, Turkey, iri. 
lu Greek Forests, 214. Stock 
Poisoning due to Oak Reaves, 
434. Experimental Cultivation in 
Austria, 772. The Influence of 
Suckers on the Production and 
I'omi of Oaks in the Preserves, 
J129. See also Qimeus spp. 

Oat : The Occurrence of Dwarf Plants 
and the Transmission of tlia,t Char- 
acter ill Pure Fines of Victory 
(Seyer) Oats, in the United States, 
33. Quantities of Nitrogen, Phos- 
phoric Acid and Potash Removed 
from the Soil by Crops in Scandi- 
navia, 179. New Types of Oats 
Obtained by Hybridisation and 
Selection at Svalof, Sweden, 192. 
Avena sativa, 197. Resistance 
to Alkali, 308. The Improvement 
of Cereals in Ireland, by Selection 
and Crossing, 409. Iniprovenient 
by Selection, 507. Yield ^Accounts 
ill Switzerland, 574. Average Yield 
per Acre in Alsace-Forraliie, 710. 
Yield of Different VarietiCsS of 
Oats ill New South Wales, 863. 
Temperature Influence on vSowing 
and Harvest Dates, in the United 
States, 1037. 

Oceania (French Settlements) : Cot- 
ton Cultivation, 42 , 

Oestrius, see Hygiene of Five Stock. 

Oil Crops : Cultivation of Flax for 
Manufacture of Finseed Oil, 48. 
On the Utilisation ■ of Sump 
{Balanites aegyptiaca Del.), 49. 
Cultivation of Plants with Olea- 
ginous Seeds in Holland, 324. The 
Guayacan {Caesalpina melanocarpa), 
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425. T( 4 .ge-les anlsala. Source of 
Essential Oil, 42S. Utilisation of 
tlie Fruits of Melia Azedarach as 
a Source of Maiigora Oil. 525. 
Tlie Seeds and Oil of “ Biio Abura ” 
[Perilla ocymoides) from Japan, 
584. Tlie '' Betratra a New Oil 
Plant of Madagascar, 753. See 
also Oil Palm, Gromidniit. 

Oil Palm : Studies on the Oil Palm 
Kernels in West Africa, 423. Ex- 
ploitation of the Oil Palm in the 
Ivory Coast and in liido-Cliiiia, 424. 
The Exploitation on the Ivory 
Coast, S69, 

Oils, Various: Linseed Oil, uy, 203. 
Olive Oil, 206. Analytical Study 
of Spanish Olive Oil, 253, Lum- 
bang-Oil Indirstry in Philippines, 
254. Palm Oil, 423, 424, 869. 
Manufacture of Vegetable Oils in 
Japan, 460. Maiigora Oil, 525. Che- 
mical Composition and Industrial 
Utility of Ye Goma Oil, 584. Ita- 
lian Grape-Pip Oil Industry, 797. 
Digestibility^ of Certain Vegetable 
Oils, 828. Gtronellas, 874. Tuni- 
sian Olive Oil, 1029. Oil from To- 
bacco Seed, 1107. Henna Oil, 
1 1 15. Rancidity of Pliilippine 
Coconut Oil, 1176. See also Copra. 

Oity, 773, 

Olea sp., 432, 865. 

Old Man Saltbush, 865. 

Oleo pardo {Myto carpus ftondosus Fr. 
All.), Oleo veniieliio {Megwsper- 
mum erythfoxilum Fr. All.), 773. 

Olives : The Effects ^ of Irrigation on 
Olive Production, in Tunis, 206. 
Olea sp., 432. Observation on the 
Olive Flower in italy, 725. Wild 
Olives, 62, 865. Olive' Trees and 
Olive Oil in Tunisia, 1029. Test 
Results of Mechanical Cultivation 
of an, Olive Grove in Spain, 1168. 

Onion: Seed vSurvey Report 1919 in 
Canada, 518. Cultivation in Italy, 
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Opnnlki Ficus- If idka and Opuntia 

spp., 43^, 7W- 
Orange : See Citrus Fruits. 

Orchard Grass : Seed Survey 1919, 
ill Canada, 518, 

Oreodaphne Hookei iau a, 773. 
Origamim glandtthsuni, ,1115. 

O f Ulus indiciis , 350. 

Ofnithogalum umbcJlatum, 197. 
Ostrich : Production of Farmyard 
Manure in Union of South Africa, 
2 98. Ostriches in North ilfrica, 
448. Rearing In Sardinia, 6 78. 
Oxalis corniculata , 32 S. 

Oxy dead rum .sp. : Pliriiisliiiig Nectar, 
239. 

OxytropLS Lamherti 996. 


Pagoda Cock, Cenlropiis sinensis, 
35 «- 

Palestine : Irrigation and Watering, 
21. Temperature and Pliiinidity 
Associated with Sirocco, 833. 
Palms, Various : The Palms of the 
Philippine Islands, 185, Sec also 
Oil Palm, etc. 

Panama, Plats, 974. 

Panax re pens ? , 876. 

Pamdanns, spp., 322. 

Panicum plicatum, 864. 

Pao Brasil {Caesalpinia eclihiaia L.)» 
773 - 

Pao Ferro (Swarlzia tomentosa DC.), 

773 - 

Papaver somnifentm, 856. 

Paper: The Use of P'alasco Fa- 
brication, 758. The Utilisation of 
Sugar Cane Bagasse, 799. Broom 
as a Paper -Making Material, 987. 
Papilionaceae : In the Mostagenem 
Sands, Algeria, 501, 

Para Chestnut (Brazil Nut) {Bertol- 
letia excelsa), 539. 

Paraguay Tea, 57. 

Paritimn tUkiceum, 216. 

Parkinsonia aculeata, 432. 

Parochetns communis, 328. ' 
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Parsley : Seeds Survey Report 1919 
in Canada., 518. 

Pasturage, see Meadows and Pastures. 

Pcmo miiticns, 350. 

Pea: Selection Work in Brazil 28, 
317, 318, 854, 1 08 1, 1082. Quantities 
of Nitrogen, Pliosplioric Add and 
Potash Removed from the Soil 
by Crops in Scandinavia, 179. 
Seed Survey Repoi't 1919 in Ca- 
nada, 51S. Composition of En- 
silaged Green Forage, 750. On 
the Clenetic of ''' Rogues gainon 
Culinary Peas {Pismn- saiivnm), 

959. 

Peach : Ciilti'vation in Iiido Cliina and 
ill S. Cliina, 760. The Pruning 
of Winter Injured Trees, 1123. 

Peacock : Peacock, Pamis mutims, 
350. Experiments in Crossing Pea- 
Fowl, 1163. Cross between a 
Peacock and a Fowl, 1164. 

Peanuts : Toxic Effect of Peanut 
Cakes Containing Small Quantities 
of Castor Seeds, 774. Feeding 
Pigs, 7S0 , Experiments in Mesopo- 
tamia, 1106. See also Groundnuts . 

Pear : Progression of Ripening of 
Eaiife Peats, 332. Researches 
on the Harvesting and Storage of 
Pears, Carried out in the Rogue 
River Valley Oregon, H. S A., 656. 
Description of the Pear-Tree in 
Indo-CMiia, 761. Ripening of 
Pears as Modified by Extreme Tem- 
peratures, 954. Studies ill the Pol- 
lination of the Bartlett Pear in 
California, 1086. 

Peaty Soil : Experiments on the Im- 
provement by Means of Sand, in 
Denmark, 391 . Quality and Value 
of Important Types of Peat Ma- 
terial. Classification of Peat Based 
upon its Botanical Composition 
and Physical and Chemical Charac- 
terivStlcs, 1060. 

Pelicamis spp., 350. 

Pengawar-D j ambi, 30 5 . 


Pemiisetum spp., 747, 97^ « 

Pepper: Seed Survey Rcjiort 1919 
in Canada, 51S. 

Pequia amarello, 773. 

Pec|uia marfiin {Aspidosperma ebnr- 
neum Mart.), 773. 

Perilla ocynioides, 584. 

Peroba amarella, parda, revessa, rosa 
[Aspidospenna sp.), 773. 

Pcfsea gratissmia : Average Diges- 
tibility of Fat, 828. 

Peru : Latrodectiis mac kins a Spider 
Injurious to Animals and Man, 334. 

Peiitzia vlfgata, 865. 

Phnlacrocorax carho, 350. 

Ph alar is canar iensis, 197, 

Pkaseolus spp., see Beans. 

Pheasants, 349. 

Philippine Islands : Climatic Condi- 
tions, 8. Palms, 185. Dumbang 
Oil Industry, 254. Selection in Soy 
Beans, 512. Preliminary Report 
on the Acclimatisation of Alfalfa, 
643. Experiments on the Feeding 
of Draught Oxen, 675. Suburban 
Forage Crops, 864. The Growth 
of Hevea brasiliensis, 977. Timber 
Export and Forest Reserves, it 28* 
The Rancidity of Pliilippine Co- 
conut Oil, 1176. 

Philosamia arrindia, 7S7. 

Phonnmm tenax, 1103. 

Phragrnifes communis, 75S. 

Phymaspemmm parvifolvam, S65 . 

Physocalymmn floridum, 773, 

Phytolacca decandm, 432. 

Picea spp., 62, 772, 

Pigeon : Analysis of Pigeon Drop- 
pings, 1 82 , Use of Pigeon for Rapid 
Production of Meat, 78 1 . 

Pigeon Pea, 633.® 

Pigs : Animal Nutrition and Metabol- 
ism Studies, 76. Colour Inherit- 
ance in Pigs, 81, Pigs in Southern 
Albania, 99. Inheritance Investi- 
gations in Swine, 100. The Feeding 
Value of Skim Milk for Swine, roi. 
A Comparison of Velvet Bean, 



Meai Tankage and Soya Bean 
Meal as Suppleiiieiits to Maize 
Meal ill Feeding Hogs, 102. Nmn-’ 
bers of Breeding Animals Distri- 
buted by tlie Government in Cana- 
da, 226. Tlie Breeding of Kamcik ” 
Figs in Basterii Bulgaria, 234. 
Mineral Nutrients and Maize in 
Swine Feeding in Kansas, U. S, 
A., 235. The Influence of Ground- 
nuts and Rice Bran on the Oualit}^ 
of Pork : Experiments in Texas, 
U. S. A., 236. Alfalfa Meal for 
Flattening Pigs, in Iowa, U. 8. -A., 
237, Production of Farm5mrd 
Manure in South Africa, 298. 
Breeding and Commerce of Pigs 
ill South Aiinam, 347. Dried Carrots 
as Food, 446. Citrus Peel as Food, 
447. Breeding in Calabria, 550. 
Swine - Feeding Investigations in 
Kansas (1918-1919), 560. Profits 
from Pigs in Switzerland, 574. 
Feeding Experiments with Various 
Fodder Plants, in Montana, U. S. A., 
676. Pig Breeding in Alsace- 
Eorraine, 710. Breeding in Italy, 
779. The Effect of Feeding -with 
Peanut on the Ouality of Pork, 
Experiments in Oklahoma, U. S. 
A., 780. An Experiment with Fat- 
tening Pigs to Compare Cooked 
with Raw Potatoes, 897. Open 
Air Pig-Keei)itig, 1157. Winter 
Rations for Brood Sows, 115S. 

Pinckney a rubescens, 773. 

Pine : Distribution Percentage in the 
Adana Vilayet, Turkey, 62. Scots 
Pine of Belgian Origin, 64. In' the 
Forests of Greece, 214. Action of 
Climate, especially Temperature, 
on the Formation and Germinat- 
ing Capacity of Seeds of Finns 
sylvestris, 537. Cultural Experi- 
ments m Austria, 772. 

Pine Apple : In Cuba, 1119. 

Pinho do Parana {Araucaria brnsi- 
liensis Bond.), 773. 


Pinus spp., 432, 772 and see Phie, 

Pipladenia figida, 773. 

Pistacia vera, 432. 

Pistachio, 432, 1115. 

Pithecolobmm Saman, 970. 

Plane ; Percentage Distribution In 
Adana Vilayet, Turkey, 62. 

Plant Breeding : Plant Breeding at 
the Phytotechnic Station of Gaye- 
rovo, Brazil, 28. Trials of Hybri- 
disation between Some vSpecies of 
Triticum in Denmark, 29. Trans- 
mission of Dwarf Character in 
Marquis Vlicat, in Canada, 30. 
“ Gironde Inversabie and Rieti 
Inversable New Kinds of Wheat 
Obtained at Nages, France, 31. 
Morphological and Cytological Re- 
searches on the Hybrids Aegilops 
ovata X Triticum imlgare, 32. Trans- 
mission of Dwarf Character of 
Oats in IJ. S. A., 33. Transmission 
of Maternal Characters in Humu- 
Ins japonicns var. albomacnlatat 
in Denmark, 34. Selection of Coffee 
and Cocoa at Surinam, Dutch 
Guiana. 35. New vat. Connecti- 
cut Havana No. 38 obtained by 
Mutation in the United States, 
36. Vigorous Growth Compensat- 
ing for vSterility in Hybrids of 
Species of Foxglove Digitalis piw- 
piuea and D. lutea, 37. Behaviour 
of the Characters " Date of First 
Head”, ” Height of Plant and 
■ Width of Deaf ” in Certain Crosses 
between Hard, Medium and Soft 
Wheat in U. S. A., 191, New Ty- 
pes of Wheat, Rye and Oats Ob- 
tained by Hybridisation and Se- 
lection at Svalof, Sweden, 192. 
Observations on the Heredity of 
Characters in the Eupin, Wheat, 
and Barley, in Denmark, 193. The 
Selection of Hevea ' hfasiliensis Ac- 
cording to Individual Differences 
, in Yield, 194. Apple Bud Selection 
and Selection of Apple Seed for Pro- 



pagatiot: 195. On the Eebaviour of 
Plyhrids Ee? lilting from the Crossing 
01 a 2di;taiit with the Original Va- 
riety, 3 1 o . All 3t rail an Varieties of 
Obtained b'v Hybridisation Wlieat 
andSelectioii, 311. Expernieiits in 
Hybridisation between Certain 
Kinds of VCheat in New South 
Wales, Australia, 312, Synthetic 
Production, by Selection and 
Crossing, of Wrieties of Maize Very 
Ricli ill Gluleii in the United States, 
313. Iinproreinent cd Potatoes 
tliroiigli Hybridisation and Selec- 
tion of Bud hliitations, 312. 
Investigations on the Variability 
and Heredity of the Characters of 
Certain Species of Loimm, 315. 
Crosses between tlie French Che- 
vrier ” Bean with Green vSeeds 
and Other Varieties, 316. Genetic 
Factors that Deterniine the Form- 
ation of Aiithocy^aniii in Peas, 
317, On some Attempts to Cross- 
Pollinate PeciS and Beans, 31 S. 
On tile Heredit}’ of Reel and Yel- 
low Colours in Beta, 319. The 
Heed for Extending and Intensi- 
fying the Fine Breeding of Wheat 
in Spain, 406. Correlations be- 
tween Certain Characters of the 
Far and the Yield of Grain in Maize, 
407. Deterroiimtion of the Per- 
centage of Cross Fertilisation be- 
tween the Wliite and Yellow Va- 
rieties of Sorghum, 40 8. The 
Improvement of Cereals, Flax and 
Rye-Grass in Ireland, by Selection 
and Crossing, 409. Detenniiiatioii 
of the Percentage of Cross-Fertil- 
isation between Medicago saliva 
and M. fa kata, 420, On the Keed 
for the Selection of Turnips in 
New Zealand hi Order to Obtain 
a more Uiiiforin Product, 41 1. 
Degeneration in the Sugar-Beet 
and its Remedy iu Selection, 412. 
Geographical , and Taxonomic Re- 


searches undertaken in order to 
establish a Rational Basis for the 
Selection of Tea, 413. Inipto- 
vemeiit of Coffee in India, 414. 
Induence of Foreign Pollen on the 
Shape of the Fruit of the Mother 
Plant in Certain Crosses between 
VanilUi phvnijoUa and “ Vatiillon, 
415. Possibility of an Intranu- 
clear Cross in Honioz^^gotes, 506. 
Improvement of Figowo Oats by 
Crossing with Brie Oats and b}^ 
vSelectioii, 507. Heritable Charac- 
ters of the ^laize : Fiiieate Reaves, 
50S. Pedigree Selection of the 
Local Variety of Rice Phiingtieii ” 
in Indo-CMiia, 509. liii|3rovenient 
of Rice b}^ Selection and Hybridi- 
sation in Java, 510. On Variation 
in Tartary Buckwheat Fagopyfum 
iaiaricum (L.) Gaertn. in the U. S. A., 
511. Selection in Soy Beans in the 
Pliilippiiies, 512. Improvement of 
Sugar Beet by Selection, in France, 
513. Variation of the Coconut 
Tree Obsen'ed in Ceylon, 514. 
Probable Origin of the' Dwarf 
Coconut Tree, 515. Fasciation and 
Dichotomy folloniiig the Grafting 
of Two Portuguese Vines, 516. Il- 
lustration of the Definite Principles 
of Heredity Hybrid CaUdpa bU 
gnavioides x C. Kaempferi, 517, 
Plant Breeding and Tropical Ci'Ops, 
632. Studi'es in the Pollination of 
Indian Crops, and the Possibility 
of Improvement by Selection, 633. 
Criticism on the '' Crossing Over ” 
Theoiy, according to the Calcula- 
tion of Probabilities, 634. Piisa 
No. 4'b Indian Wheat ' Variety 
Imported into France because of 
its Early Matiiiit}’' and Resistance 
to Scorching, 635, The Traumatic 
Production of a New Form of .Maize: 
^ea Mays var. polyspermct, 636, 
Pedigree Selection Applied to the 
Rice Variety ‘‘ Naiig-Meo,” in In- 



doCliina, 637. Siigar-Caiie Breed- 
ing in Norlii Tndia, 638. Studies 
and Observations 011 the H3d.)rids 
of the Genus Ciirits, O39. A New 
and liiiproTed- Variety of Pimn 
obtained from a Bud Variation of 
the French “ Petite Prune d’A- 
geii’b in California, 640. Natural 
Selection 01 JspJiodehf-s luietis pro- 
duced hy the Action of the Marine 
Climate at C6tes-du-Nord, France, 
719. The “ Ardito ” Wheat, Ob- 
tained by Hybridisation, in Itahv 
732. The Production of Wheat 
for the Highlands of British Fast 
Africa by Ii_vbridisation and Se- 
lection, 733. Inheritance of Waxy 
Fiidosperm Aleiiroiie Colour, and 
the Corrtlation between Fndosperin 
Texture and Aleuroiie Colour of 
Maize, 73^1. vSelection of Strains 
of Dent Maize, Considering both 
Yield and Maturity, ad^i])ted to 
New York State Conditions, 735. 
Inheritable Characters of Maize : 
Pistillate Flowered l^Iaize Plants, 
736. Pure Bine Selections of Rice 
ill Burma, 737. A Mutating Black- 
berry-Dewberry Hybrid R^ii'hns cae- 
srits X R, fputicosus, 738. Wheat 
Varieties from the ‘Rieti Sta- 
zione di Granicoltura ; the “ Var- 
roiie ” Variety, 851. Improvement 
of Native Wheat Varieties by Se- 
lection in Bulgaria, 852. Selec- 
tion of Rice Varieties at the Rice- 
gxoiving Station of Caiitho, Cochin- 
China, 853. RcvSearches on the 
Genetic Composition of Certain 
Types of Peas, 854. The Possi- 
bility of the Transmission of Cer- 
tain Characters of Papaver som- 
nijenim, 856. Colour Changes in 
Flowers Connected with Sex in 
Some DiantJms Hybrids, 857. Pol- 
len and Pistil Development in Re- 
lation to Sterility in Pure Forms 
and Hybrids of The Plum, 85S. . 


Ncdice on the G'roiiiidiiiit Selec- 
tion ill Senegal, 871'*. “ Riccio ” 

AViieat, 956. Natural Wheat R3*e 
Hybrids in the U. S. A., 957. Stu- 
dies on the Heritable Characters 
of Maize ‘‘ Bradndic Culms”, 958, 
On the Genetics of ''Rogues” 
Among Cnlinar}’ Peas [Pimm sci- 
tivmn), 959. Selection of vSugar 
Cane, in Mauritius, Java and in 
Cochi 11- Cluna, 960. vStudies on the 
Suckering- Flabit of Reciprocal To- 
bacco Crosses : Tittle Dutch x 
Cuban, 961. Selection of Hevea 
at the Agricultural Experiment 
vStation of Beiicat, Cochin- China, 

962. Apple-Tree Crossing [Malus), 

963. Bud Variation of Grape 

Fruit, 964. Indo-Cliinese Rices : 
vSelection, Cultivation and Hull- 
ing of Rice in liido- China, 965, 
The Sterility of H3d-)rids from 
the Mendelian vStandpoint, 1076. 
Experimental vStudies on Self -In- 
compatibility’' in Fleiniaphrodite 
Plants, 1077. Selective Fertili- 
sation in Pollen Mixture, 1078. 
Wheat Selection at the Cereal 
Growing Station of Rieti, Ita- 
I39 1079. Determination of Cer- 
tain Hereditary Factors in Wild 
Hybrid of Phaseolus vulgaris, loSo. 
Case of Complete Dominance of 
a Ouantitative Character in Peas, 
3o8t. The Heredity of the Adhe- 
rent Seeds ” Character in Peas, 
10S2. Plereclit}^ of the Colour 
of the Hilum of the Seed of Vtcia 
Faha,. 1083, ‘'2714 POJ ” and 

2725 POJ ” New Javanese Va- 
rieties of Sugar Cane Obtained by 
Crossing; Their Introduction into 
Cochin-China, 1084. Selection and 
Crossing Experiments with ' a View 
obtaining to Ne'w Variety of Tobacco 
Resistent to PhytopMhora Nico-, 
tianm De Haan m the Dutch East 
Indies, , 1085,, Studies in the Pol- 
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lliiatioa of tlie Bartlett Peat in 
California, 1086. Pollination Bx- 
perinients with the Almond in 
CaHfotiila, 1087. Some Variations 
of the CouuiioH Coconut Palm 
{Cocos UHcifera L.)^ 1088. 

Wheat : 28, 29, 30, 31 , 32, 191, 192, 
^93. 31^. 312. 3^3. 406, 409, 635, 
732. 733. 851, S52, 956, 957. 

1076, 1 078, 1079. Barley : 193, 
409. Rye: 28, 192, 957. Oat \ 33, 
192, 409, 507. Maize : 28, 313, 407. 

508. 636, 734. 735, 736, 95S. Rice : 

509, 510, 637, 737, 745, 853, 862. 

Plaiyceriimi ooronarinm, and P. 

grapjie, 305 

Ploiiis meiauogasiey, 350. 

Plough, see IMacliinery and Imple- 
ments, Agricultural. 

Ploughing, Tillage. 

Plum : Bffect of Weather Conditions 
on the Setting of Frait in the 
Plum, lo. A New and Improved 
Variety of Plum Obtained from a 
Bud Variation of the French Pe- 
tite Prime d’Ageii”, in California, 
640". Cultivation in Indo-Cliina, 
760. Studies on Sterility in Plum 
in Relation to Development of 

• Pollen and Pistil, 858. PoUination 
Bxperiments in California, 1122. 

Poa prate Hsis, 232, 300, Poa conipressa, 
300. 

Polygonum : P. Convolvuhis, 197. P. 
persicaria furiiisliing Nectar, 239. 

Polyplectom germaini, 350. 

pQiypoiium goto nans, 305. 

Poplar : Percentage Distribution in 
Adana Vilayet, Turkey, 62. 

Poppy : Poppy-seed Oil, 828, See 
also Papaver somnij'eruni. 

Popiiius idba and P. italica, 432. 

Forpkyms edwardii, 350. 

Porto Rico : Sugar Cane Cultivation, 
52. On the Possibility of Culti- 
imting Vanilla, 53. 

Portugal : Bffect of Climate on the 
^ Growth of the Wheat, 9. Goat and 


Sheep Rearing, 233, The Nitrate 
of Soda Situation, 395. 

Portuguese Guinea : The Cultivation 
of the Oil Palm ; Iveniels and Oil 

Bxports, 423. 

Poriulacaria afra, 865. 

Posidonia australis, 323. 

Potato : Selection in Brazil, 28. Bx- 
periments in the Cultivation of 
Various Kinds of Potatoes from 
the Canary Island, 40. Quantities 
of Nitrogen. Phosphoric Acid and 
Potash Removed from Soil by 
Crops in Scandinavia, 179. '' La 

Succulente,’' a New Variety of 
Potato Suitable for the South of 
France, 200. Potato Growing in 
the U. vS. A., 2oi. Crop per Plant 
from Different Crosses, 314. Po- 
tato-Growing Bxperiments in En- 
gland, 420. Irrigation Bxperiments 
in Nevada, U, S. A., 496* Bam- 
ietts Potato Digger, 569. Cultural 
Account in Switzerland, 574. Yield 
per Hectare in Alsace-Lorraine, 

■ 710. Handling and Transport of 
New Potatoes, 803. Potato Pro- 
duction, 967. Temperature In- 
fluence on Sowing and Harvest 
Dates, 1057. Results of Cultiva- 
tion Trials ]\Iade at Carrouge (Vaud, 
Switzerland) at an Altitude of 
720 metres, T095. Cutting Tubers 
for Planting 'Purposes, 1096, 
Poudrettes/' 182. 

Poultry : Choice of Laying Hens. 103, 
Bfiect of Date of Platching on Bgg 
Production, 104, Poultry Rearing 
in Syria, 223. Castration due to 
Feeding Cocks ^Exclusively on a 
Meat Diet, 238. Production of 
Farmyard Manure in S. Africa, 
298. Aspergilliosis of Poultry, 

337. Use of Naphthalene as a 
Remedy Against Chicken Lice, 

338. Bradicatioii of Depluming 
Mte of Cliickeiis by One Treat- 
ment, 339. Genetic Studies ; Iiiher- 
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itaiice of I.eg Featlieriiig, 348. 
Sterility of Hybrid.s between Pheas- 
ant and Gold Caiiipine Fowl, 349. 
Indo-Cliinese Birds whose Feath- 
ers are used by the Annainites, 
350 . Avian T3^phosis and the 
Bacteriopiiagus jMicrobe, 439. Con- 
trol of External Parasites of Poul- 
try, 544. Physiological Relatioii- 
sliip between Fecundity and the 
Natural Yellow Pigmentation of 
Certain Breeds of Fowls, 561. Ef- 
fects of Castration on Cockerels, 
562. Feeding Experiments with 
Pullets and Hens, 563. Breeding 
Faying Hens without Wheat o"*' 
Middlings, 564. Influence of Feed- 
ing Ducks with Rice and jMaize 
on their Growth and Egg Produc- 
tion, 677. Pigeon as means of 
Increasing B'ood Supply. 781. Ef- 
fect of Calcium on Composition of 
Eggs and Body of Faying Hens, 
898. Stud}^ on xFHaii Plague, 1005. 
Results on Vlth and Vllth Irish 
Egg Faying Competition, 1016. 
Economic Position of Poultry In- 
dustry, 1159. Bourbonnais Fowl, 
1160. Feeding Fowls on Ground- 
nut and Palm Oil Cakes, 1161. 
Early Faying of Black Bresse 
Plen, IKS 2, Experiments in Cross- 
ing Pea B'owi, 1163, Cross be- 
tween Peacock and B'owl, 1164. See 
also Ostrich. 

Preserved P'oods : Utilisation of Deer 
Blesh by Canning, 105. Antiseptic 
Action of Spices in Preserved 
Foods, 122. Native Method for 
Preserving Meat in Morocco, 591, 
Meat Canning hi Madagascar, 804. 
Automatic Weighing and Felling 
Machine, 1021. Experiments on 
the Biological Control of Concen- 
trated Extracts of Tomato by 
the American Method, Proposed 
New Method ' of Control and Ob- 
servations on the Mycological arid 


Bacteiiological Content of these 

l^xtracts, 1178. 

Press: Fuel, 245. 

Prosopis spp., 863. 

Pseudoisnga spp,, 772, 

Pteridiuni aqjtilinuni. 303. 

Pieris aquilina, 305. 

Pteromyzon ■inarinus, G83. 

Pulse Crops : Oiiantities of Nitrogen, 
Phosphoric Acid and Potash Re- 
moved from the Soil b}: Crops in 
the Scandinavia, 179. Resistance 
to Soil Allcali, 308. Cultural Ex- 
periments with Fhaseolus aenti- 
foHus var. lafifoiius in California, 
418. See also Rice. 

Pumpkin : Seed Survey Report 1919 
m Canada, 51 8. 

Pmiica Granat'um^ 432. 

Pyrethmiii : Insecticidal Properties 
of Different Parts of the Plant, 757. 

Qverqvedula circia, 350 . 

Q Iter Cits spp., 772. 

Rabbit : Colour Inheritance, 8t. Rab- 
bit Coccidiosis, S84. 

Radium : Action on Vitamhies, of 
Yeast, 938. 

Rambonalika, Pern n isetuui seiosn m, 
971. 

Rammculus arvensis, 197. 

Rape : The Agricultural V aliie of the 
Rape Cake as Manure, 181. Com- 
parison between Rape and Blue- 
grass as Pasture ' for Fattening 
Fambs, 232. Resistance to Soil 
Alkali, 30S. Cropped Area in 
Holland, 324. Oil Production in 
Japan 460. Seed Survey’ Report 
1919 in Canada, 518. Composi- 
tion of Green Silaged Prirage, 750. 

Rapistrunt rugosum, 197. 

Raselle, Hibiscus Sabdarljfa, 633* 

Red Clover : Seed Survey Report 
1919 in 'Canada, 518. Formation 
of Nitrate in a , Soil following the 



of Iv^L^cl Clovor aiiil Ti- 

inotli30 

Ivecl Dog Dlour, 84. 

Reed : C 0111111011 Reed [J'hra^'iiiiles 
coiswmnisj ; Wood -Smull Reed [Cn- 
kiuhigrosl'i^ epigeios), 75S. 

,i?ooD;;;, 432. 

RhcrtyjiUi.s -prysiihiun, 21T. 

Rrii.:upii'Ori: Sp., 871. 

RJius : Rkiis sp. furiiislmig Xectar, 

2 3 m . R . VI }}i ! iiiitis, *3 • 

Rice : I’se of Xatiiral Pliospliates in 
Riceiielcl, in Iiido-Chiiia, 23. The 
Possiliility of Poreeasting Summer 
Temperature and the Approximate 
Yield of Rice in the North of Japan, 
16.4. Rice Growing in Cxteece, 198. 
A Study on Rice of Cainerooiis, 
njy. Percentage Composition of 
Rice Bran, 223. Green Manures 
ill C>ld Rice Fields, 417. Selec- 
tion ill Indo~Cliiiia,, 509. Iin- 
proveiiieiit liv Selection and Ply- 
bridisation in Java 510. Pe- 
digree Selection Applied to the 
Variety XuiigAIeo in Indo- 
Cliiiia, 637. lilediaiiical Cultiva- 
tion ; the Gray Tractor with 
the I) riling Wheel of the Aiii- 
ericaii Tractor Co., 642. The Use 
of Fertilisers in Rice Fields, and 
Fishing. oSi. Pure Line Selection 
ill Bunn a, 737. Note on the 
Ciiltiwition of Floating Rice in 
Cochin - China, 743, Preliminary 
Fxpeiimeiits with IRililisers in Rice 
Growing in Indo-Chiiia, 744. The 
Yield of Fiiropeaii Rice Fields as 
Compared with those in the Far 
Fast, 861, Filling Tien Itice, 
Variety Selected at the Caiitho 
Rice Experiment Station, Cocliiii- 
Cliiiia, S()2. Perennial Senegal Rice 
ill Indo-Chiiia, S64. Selection, Culti- 
vation and Hulling in Indo-Cliina, 
9C)5. The Use of Rice in Distilling 
and Brewing, 1026, Sowing of 
Wheat on Rice wiihout Ploughing, 


iu92. Cnlth'atioii in Soiitlieni Rho- 
desia as Compared with that of 
the Principal Rice Producing Coun- 
tries, 1093. Rice Straw Used as 
Cattle Fodder, 

Riemndendron niahafaiense, 754. 

Rirhius communis, 432. 

Robiiiia : Bobinia sp. fiiniisliiug 
Xectar, Pseudo-acacia, 432, 

Rooks, 350. 

Bosii- spp., 21 1. 

Rose: Cultivation in Morocco, 1115. 

Roselle [Hibiscus Sahdariffa), G33. 

Rosemary, 1115. 

Rosewood [Dalhcvgia nigra), 773. 

“ Roziiitjebos Grevia cana, 865. 

Rubber : Creping African Rubber, 
119. Precautions, during Smoke 
Treatment of Rubber, 325. Stu- 
dies on Rustiiiess of Sheet Rubber, 
40 T. Grafting of Rubber, 645. 
Improvement of West elfrican Va- 
rieties, 872. Coagulation of La- 
tex, 873. Future of Rubber Plan- 
tations, 97(.). Alternate Tapping 
9S0. Change-Over Tapping, ' 98 1. 

, New ^Method of Freezing Vulcani- 
sation of Rubber, 1033. See also 
Hevea, 

Rubus : R. sfrigosus furnishing Nec- 
tar, 239. Mutation of the Plybrld 
R. cacsius A. fruiicos'us, 738. 

Rural Economics : Farm ]\Ianage- 
nieiit Demonstrations in New- 
York State, 1919, i rr. Income Tax 
and the Farm TIaiiagemeiit Demon- 
stration Work, in Iowa, 112. 
Capital Required and Profit to be 
made on a Farm in West Africa, 

, 113. Correlations in the Cost of 
Milk Production in U. S. A., 114. 
The Cost of ]!v'Iilk Production Com- 
puted on the War Basis,, 115. 
Some Points Brought Out by Suc- 
cessive Sm'veys for the same Farms 
(1912-1917) ill Different Parts of 
IT, S. A., 247. Economy in Stock 
, Feeding. 24 S Organisation of Agri- 
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cultural Book-Keeping in Keii- 
mark, page 27^j. The InHueiice 
of (toocI F'ariii Organisation on 
Costs of Production, in IT. S. A., 
350 Farm Matiageiiient Problems 
ill U. S. A., 356. Important Trac- 
tors in the Cost of Producing \^dieat, 
357. Agricultural Accounting Of- 
fices ill Sweden, page 407. Re- 
sults of Agricultural Book-Keepuig 
Double Entry by the Pestalozzi 
Institution near Birr, Argovie, 
Switzerland, for the Year 1918-1919, 
574. Cost Accounts on a lYnit 
Farm in Scotland, 575. The 
Cost of Mhlv ill the IT vS. A., 587. 
The Cost of P^stabHshing and Cul- 
tivating 1 Hectare of Mulberiy^ 
Trees at Avellino, Italy, 651. 
Profits from Pigeon Breeding in 
Italy, 781. Cost and Yield of a 
Corsican Country Apiai*y,782. The 
Value of Fruit Trees, 788. Re- 
search Work of the vSwiss Peasants’ 
Secretariat on the Swiss Agricul- 
tural Yields from 1914 to 1918, 
907. Agricultural Book-Keei>iiig 
in Canada, 908. The Cost of a 
Vineyard in 1920 in Certahi Re- 
gions of France, 1023. Cost of 
Fine-Apple Cultivation . in Cuba, 
1119. 

Rush : Acute Sea Rush {J uncus 
aciiiHs), Coiiiinon Rush [J uncus 
conglomeratus) , Rush [Seif pus la- 
cuslris), Tliread Rush (J uncus pli- 
forniis), J uncus obtusifiorus, Hard 
RuvSh [Jimciis eff’usus), Sea Rush, 
[Jimcus maritimus), 75S. 

Russia: Sheep Rearing, 233. Eggs 
and Poultry Exports in 1913 and 
1919 into England, 1159. 

Rye: Selection Station in Brazil, 28. 
Quantities of Nitrogen, Phosphoric 
Acid and Potash Removed from 
Soil by Crops, in Scandinarda, 179. 
New Types Obtained by Selection 
, and Hybridisation at Svalof , , Sweden, 


iQ'2. Resistance to A&ali, 30S. 
Natural Wheat-Rye Hyl^rids in 
tiie Ihiited vStates, <:j57. 

Rye-grass : Selection in Ireland, 409. 
Seed Survey Report 1919 in Ca- 
nada, 518. 

Saccharum aegyptiacmm : In the 
Dunes on the Algerian Rittoral, 
652. 

Saffron: In Morocco, 1113. 

Sage: In Morocco, 1x15. 

Sagiiie : Fertilising Value of vSagiiie 
Ash, 499. 

Sagiltarla sagiltaefoli a, 78 S . 

Salsify : Seed Survey Report 1919 
in Canada, 518. 

Salsola Zeyberi, 865. 

Salvia spp. : In Morocco, 1115. 

San Domingo : Production of Raw 
Cocoa, 1114. 

San Plemp, 633. 

San Thome : Production of Raw 
Cocoa, 1114. 

Samtolina rosmimnifoUa, 1115. 

Saponavia Vaccaria, 197, 

Sapucaia assn, S. conimun [Lecythis 
Pison-is), S. merim (L. minor) 773. 

Sarcopsylla gaUinacea, 776. 

Sarothammts scoparius, 987. 

Saturnia pyri, 787, 

Scandix Pecten-Veneris, 197. 

Schinus Aroeira, 773. 

Schizomycet'es : Free Nitrogen Fix- 
ing Power, 1075. 

Schoemus niariscus, 7 58 . 

‘ ‘ Scliweineseuclie ”, 2 1 S , 

Scirpiis spp., 758. 

Screw Bean, Prosopis pubescens, 865. 

Scrub Oak, Quercus GambellH. 434. 

vSeaweed: Seasonal Variation in its 
Chemical Composition, 190. Per- 
centage Composition, 223. 

Secale cereale, 197. 

Sedge : Common Sedge [Car ex riparia, 
C. glauca, C. vulpina), Giant Sedge 
(C. maxima), C, paludosa, C. pen- 
dida, C, sielhdata, C, siricta, 7 58. 
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Seed Corn, See 

Seeds : Oiigiii, Produdiuii and Value 
of the Seeds of Conifers, 38. Fu- 
migation of Seeds by Means of 
Cliloropicdii, 30. Th^ Activity of 
the ’* Fedet azioiie dei Consorzi Agta- 
ri Italiaiii for the Production of 
Pure Seeds in Italy, roG. Action 
of Heat on Sugar-Beet Seed, 404. 
^lieaiis for Increasing the Gerniinat- 
iiig Capacity of Camphor Seeds, 
405. Seed Survey Report 1919 
in Canada. 31S. The Dr^mig 
of Beet Seed 519. Ecodendro- 
logical Probleiin of Production of 
Forests, 5^0. The Effect of Diy- 
ing Seeds 011 tiie Germination of 
Cereals, 728. Formaldehyde Treat- 
ment of iilaize Seed, 729. Germi- 
nation of vSeed of Tilia, Sanibucifs 
and' Rnbus, 730- Distribution of 
Seeds for Sowing in France, 740. 
“ Wool Waste ’’as a Fertiliser 
Containing Seeds of Medicago, spp., 
A Turbine Sorter for Seeds, 

, 859. The Canadian CTovernment 
Seed Purchasing Commission, 8 Go. 
Introcliictioii and Selection of Seeds 
ill India, 1053, P^xperiments on 
the Soaking of Seeds, 10S9. 

Selection, see Plant Breeding. 

Senegal, see French West Africa. 

Serl'iia ; Goat and Sheep Reanng, 233. 

Sericulture : In the Adana Vilayet, 
Turkey, 62. Indo-Cliiiiese Silks and 
Silk Goods at the Lyons’ Fair 
(France), 128. The Partial Ste- 
riiisatioii of Mnlbeny Leaves in 
Silk- worm Feeding, 242. Progress 
of Sericulture in Indo-Ciiina, 353, 
The Iiiiproveinent of Sericulture 
in , J iigo-Siavia, G80. Eggs Inter- 
mediate ill Type between the Sum- 
mer and Winter Eggs Produced 
by Bfj'Wby.r mori, 786. Tussore 
Silk, 78 7. Crossing Experiments 
^ with Varieties of Silkworm Having 
Bivoltme Females, 900. Effects 


of lA‘ediiig Silkwoniis on Mulberry 
I.eaves Exposed to the Thick 
of Main Roads, loG- vSericulture 
in France and in the French Co 
lollies, 1165. The Results of Expe- 
riments in Breeding J apaiiCvSe Bi- 
voltins in Italy, 11 66. 

Serpent Necked Anliinga [Pioius niela- 
nogastey), 350. 

Sesaimim : Iiiiproi^ement hj Selec- 
tion, 633. 

Sesbania sevicea, 1066. 

Setamovpka mavgalaeslfiala, 1 29. 

Seiaria glaiica, 197. 

Sewage Water : The Fertilising Va- 
lue of Sewage Sludges, 843. Re- 
search on the Sewage Water of 
Milan, 1054. 

Seychelte : Production of Raw Co 
coa, I II 4. 

Shade Plants : Utilisation of Melia 
Azedarach as a Shade Plant in 
CoSee Plantations, 531. 

Sheep : Uruguay Sheep, gz. Sheep 
Feeding in the United vStates, 
94. Feeding of Lambs : Trials in 
Kansas, U. S. A., 95. Tripoli' 
Sheep, 127. Sheep Breeding in 
vSyria, 225. Number of Breeding 
Animals Distributed in Canada, 226. 
Comparison between Rape and 
Biiiegrass as Pasture for Fattening 
Lambs, in Kentucky, U, S,, 232. 
Sheep Rearing in Brazil, 233. 
Production of Farmyard Manure 
in South Africa, 29S. Lamb Feed- 
ing Investigations in Kansas, in 
^919, 346. Breeding in Hanover, 
Germany, 445. Prophylaxis agaiust 
Bacterial Anthrax by Means of 
Vaccination in J^Iorocco, 543. Breed- 
ing in Calabria, 550. Compar- 
ison between Different Rations 
for Wintering Breeding Ewes, 
778. Breeding in Mesopotamia, 
826. Stomach Worms in Sheep, 
883. East Friesian Sheep at the 
Latium Stock Breeding Station, 



894 * Beet Pulp for Fattening 
Faiiibs, S95. Notes on Breeding 
W^ooi- Producing Slieep in Mada- 
gascar, ioi.n IiicreavSe in the 
Weight and Quantitative Changes 
in the Wool of paitibs liavmg 
Undergone the Operation of Uni- 
lateral Tliyroidectoiiiy with or with- 
out Castration, 1015. A Compar- 
ison between Sheep- Breeding and 
Cattle-Breeding, 1152. The Dec- 
line ill Sheep- Breeding, 1153. 
vSlieep in Tunisia. 1154. Sheep 
Raising in Ontario, Canada, 1155. 
Bureau of Animal Industry Range 
Sheep) Experiments, 1156. 

Shoddy, 181. 

Side-Oat Gramma, Boiiteloua oligo- 
siachya, 342. 

Sierra Iveoiie : Cultivation of the Oil 
Palm ; Yield and Export of Ker- 
nels and Oils, 423. 

Silage: Silo Construction, 573. Tomato 
Silo and Moulds on Concentrated 
Tomato Juice, 695. Silage Crops 
other than Maize in Canada, 750. 
New Contribution to the Study 
of Eactic Silages, 80'^. Carbohy- 
drate Metabolism in Green Sweet 
Maize dming Storage, S49. The 
Use of Weeds as Forage, 886. 
Sunfioiver Silage, 1008. The Role 
of Pentose-Forming Bacteria in 
the Production of Maize Silage, 
1039. 

Silv i a Namalimn, 773, 

Sinapis arvensis and S. nigva, 197. 

Sisal : Yield of Sisal, 46. Cultivation 
in Mysore, British India, 421. 
Agaves in Africa and particularly 
ill EavSt Africa, 523. 

Soil : American Papers on vSoil Science 
Read at the Philadelphia Meeting 
of the American Chemical Society, 
12. On the Agricultural Proper 
ties of , Soils; Research on the 
Reaction of Soil, 13, Formation 
of Soluble Matters in Virgin and 


Cultivated Soils, Estimated Ijy Means 
of Eovvering the Freezing Point, 14. 
Toxicity of Alivaliiie Salts in Soil, 
15. Chemical Research 011 .Land 
Treated in Different Mliys in lien- 
mark, .K). A New iVcid and Al- 
kaline Scale especially for Soils, 
167. Changes in Coiiipiositioii of 
the Soil and of Water Extract of 
the vSoil following Addition of 
nre, 108. The Iiiilueiice of Heat- 
ed vSoils on Seed Germination and 
Plant Growth, i(>ce Quantities of 
Nitrogen, Phospihoric Acid and 
Potash Removed from the Soil 
by Crops, in vScaiidinavia, 179. 
Plard Pan in the Apinlian Soils and 
its Orighi, Researches on Soil 
Chemistry in the Bari District, 293* 
On Soil Absorption, 29.}. Bene- 
ficial Action of PMrmyard l\Ianure 
in Prev^enting Injurious Effects 
of Alkaline sSalts in the Soil, 299. 
Infiuence of the Soil and Manure 
on the Nitrogen and Ash Content 
in Crop3s, 309. Prevention of 
vSoil Erosion, 328. The Capillary 
Rise of Water in Soils, 387. Quan- 
titative Relations beriveen vSoil 
and Soil Solution shown by Freez- 
ing-Point Determination, 38S. The 
Sterilisation of vSoil by Steam, 389, 
Calcium and IMagiiesiiiin Content 
ill Virgin and Cultivated Boils, 
49 T . Absorp)tion of Soil Consti- 
tuents by Plants at Various Stages 
of Growth, 492. Toxic Action of 
Zinc on Crops, 493. Relation of the 
Moisture E<-iuivaIeiit of Soils to the 
Moisture Properties under, Field 
Conditions of Irrigation, 619. Cause 
of Unproductivity of “ Raw '' 
Subsoils in Humid Regions, 620. 
Potassium-Bearing Minerals as a 
Source of Potassium for Plant 
Growth, 621. The ' Relation be- 
tween^ certain Acidic and Basic 
Constituents of the vSoil as Affected 
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?>}■ x\oiiiioiiiiiiii Siilpliate and Ni- 
trate Ui Suda,, e 23 , Iiiiiiieiice o£ 
fdiiits iipf')!! Land and live Stock 
in Cardie, anshire, Wales, 023, Tiie 
Colluidal Fuiieiioii in tiie Soil 
and tlic Ciiaracteristics Depending 
upon it, 720, Dffeci 01 \'ariatioii 
in iioistiire Content on tlie Water 
Hxtracts of Soils, 830. Dffect of 
Calcimn Siilpiiate on the Solubi- 
My , 3 . .10. ICesuine of \\''ork Con- 
nected vfitli the Relations Exist- 
ing Ijetweeii Soil and Water Con- 
tent, Soil Alkali, oyC vSoil 

Reaction as Iniiiieiiced hy Green 
Manures, 04;. Formation of Ni- 
trate in a Soil EollotTing the Growth 
of Red Ci()\'et and of Timothy, 948. 
Tlie Washing out of Nitrates by 
Drainage W'ater from Uncropped 
and Uinnaiiiired Land, 949.^ I,oss 
of Nitrogen in tiie Soil Due to 
Spring Rains 930. 

Soil Siiorol)iology : I A-nitriiication in 
the Presence ofCirganic Substances 
Diificiili to 1 iccompose, 17 Eltteets 
of the Oxidisatkm of Sulphur and 
Nitrilicatioii on Potassium and 
Otlier Soil Constituents, iS.' Pro- 
tozoan Paiina of Soils of Newrjer- 
sey, 951. ]\Iethod for ^Measuring 
the Aiimioiitfyiiig Power of Cultiv- 
able Soil, iottr. Cultural Studies 
of Species of Actinoiiiyces, iot)2. 
Nitrogen Fixation, Aiiiinonificatioii 
and Nitiihcatioii on Embanked 
Soils in India, 1074. 

Sliiilii am Siii OLlib'ViiTiiiCUSe As Stock 
for Grafting S. Melongena, 654. 

S^ofiilago viygaurea : Piiriiislimg Nec- 
tar, 239. 

Somaliland: Donkeys, page 133. 

So'phora japouica, 432. 

“ Sorgagiitu 202. 

Soyghum : The Catmarecchia ” (John- 
son Grass) or '* Sorgagna ’’ {Sorghum 
huiepense) in Italy, 202. Resistance 
to -Ukaii, 30S. Cross Fertilisation 


between the 'White and Yellow Va- 
rieties, 408. On the Coiii 730 sitioii 
of Sorglniiii, 503. Aleppo vSorgliiiiii, 
8O4, Darso, 900. See also IViillet. 

Sortiime 173. 

vSoy : Percentage Composition of Soy 
Bran, 223. Oil Production in Ja- 
pan, 4()o. Bean Selection, 312. Soy 
Sauce in China, 5 86. Effect of 
IMeteorological Factors on the 
Growth and Reproduction, 941. 

Spain: Goat and Sheep Breeding, 
233. The Situation of the Nitrate 
of vSoda, 395. The Need for Extend- 
ing and Intensifying the Imie 
Breeding of Wheat, 406. The 
Andalusian Breed of Cattle, 556. 
Silk Production, 1163. Power 
Farming, 1168. 

Sparganium ycimosmn, 75S. 

Spar Hu rn jiinccu in, 20 4 . 

Spekboom ”, Poriulaca-ria a fra, S65. 

Spices : Antiseptic Action in ITeserv- 
ed Foods, 122. 

Spinach : A\’ailal.>ilit}’ of Carbohydra- 
tes ill Certain li'egetables, 485. vSeed 
vSiirvey Report 1919 in Canada, 518. 

Spur-fowl, Polypledon gennaini, 350. 

Spruce : Percentage Distribution in 
Adana Vilayet, Turkey, 62. 

SieHochlacna pahistvis, 305. 

Siercidia diversi folia, S65. 

Storage of Agricultural Products : 
Practical Conclusions Regarding the 
Storage of Tobacco in Bales in Su- 
matra, 129. Experiments in Pre- 
serving Eggs, in Italy, 259. The 
Storage of Pears, 656. Tomato 
Silo and Jvloulds on Concentrated 
Tomato JiiicCf 695. Effect of Hu- 
midity and Wather on the Rip- 
ening of Stored Apples and Pears, 
954. Construction and Fire Protec- 
tion of Cotton Warehouses, 1022. 
Grape Storage Tests m Canada, 1182. 

Strawbeny ; Cost of Production and 
Returns, on a Fruit Farm in Scot-' 
land, 575. 



Siryphnode'iulroH Barbatiniao^ 773 . 

vSudaii Grass : Composition of the 
Siiaged Green Forage, 750. Ra- 
tions for Wintering Breeding Kwes, 
77S. 

Siidza,, Perilla ocymoides, 5S4. 

Sugar Beet : Oiiantities of Nitrogen, 
Pliosplioric Acid and Potash Remov- 
ed from the Soil by the Crop in 
Scandinavia, 179. Ciiltivation Bx- 
periiiients in Oran (Algeria), 20 S. 
Resistance to Soil Alkali, 308 . Action 
of Heat on Seed, 404. Selection, 
412. Irrigation Experiments, 49(>. 
Improvement by Selection in 
France, 513. Seed Survey Re- 
port 1919 ill Canada, 518.. Action 
of Heat on Seed, 529. Beet Syrup, 
1027. Isolation for Seeding Purposes, 

1 1 1 1 . 

Sugar Cane ; V arieties in Porto Rico, 
52. The “ Uba '' Variety in Brit- 
ish East Africa, 326. Experiments 
made in India regarding : I. The 
Method of Planting Setts ; II. The 
Effect on the Yield of Various 
Plants of the Position of the Seeds 
in the Soil at the Time of Sowing, 
327. UtiHsation of Frosted Sugar 
Cane as Fuel, and its Calorific 
Value, 462. Selection in N. India, 
638, The Utilisation of Bagasse 
in Paper-Making, 799. The Im- 
provement of Sugar Cane, 983, 
Studies in the Chemistry of Sugar 
Cane, io6£. New Javanese Va- 
rieties, 1084. The Effect of Sal- 
inity on the Growth and Compo- 
sition of , VarietiCvS, 1112. 

Sugar Industry : The Maple 'Sugar 
Industry in the* Province of Que- 
bec, Canada, 252. On a Simpli- 
fied Aletliod of Sugar-Making : the 
Production of Red Beet-Sugar with 
the Beet Taste, 583. Beet Syrup, 
1027. Maize Sugar, losS. 

Sugar Maize, 102S. 

“ Sulfofication '',18. 


Sulplmr : Use in Viticuliure t’iiie, 
Importance of the Sulplmr Ueiioslis 
of Tacna, Chile, 303. The In- 
fluence of vSiilpiiates on the Vegeta- 
tive Growth and Coiiipo,sitioii of 
Plants, 306. Siilpliiir as a Fertih 
iser for Lucerne, 397. Sulplmr 
as a Fertiliser, 500. 

Sulphuric Acid, 722. 

Sump [Balanites aegvpliaom, 49, 

Sunflower : Cultural Experiments in 
Denmark, 47. Area, of Siiiiiioiver 
Crop in ITolland, 324. Sunil ower 
Silage in Canada, 750. 

Swa.rkia tonienfosa, 773. 

Sweden : The Fertiliser Situation 
in Scandinavia. 179. Selection of 
New T3?'pes of Cereals at Svalof, 
192. Goat a,nd Sheep Rearing, 
233. The Application of Electri- 
city to Farm Work, 243. Agri- 
cultural Accounting Offices, page 
407. The Nitrate of Soda Situa- 
tion, 395. On the Forniation and 
Germinating Capacity of ' Seeds 
of Finns sylvesifis, 537. 

Sw^eet Clo\^’'er : Seed Survey Report 
1919, in Canada, 518. 

Swixie sec Pigs. 

Swnne plague ”, 21 8. 

Switzerland : The Effects of Manur- 
ing on the Yield of j^Ioimtaiii Mead- 
ows and Grazing I^and, 180. The 
Phosphate Deposits and their Util- 
isation in Agriculture, 184. Goat 
and Sheep Rearing, 233, Agri- 
cultural Book-keeping. 574. Re- 
search Work of Swiss Peasants' 
Secretariat on Swiss Agricultural 
Yields, 1914-16, 907. Results of 
Potato Cultivation Trials made at 
Carrouge (Valid, Switzerlandt a) 
an Altitude of 720 'Metres, 1095. 
Syngamns laryngetis, Parasite in Cat- 
tle and Buffaloes, in India, 881. 
Syria : Irrigation and , Watering, 

21. Domestic Animals in Syria, 
■ ^^ 5 * 
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'' Tagasastk '\Cyiisus pvoiifdrus, 865. 

T ({[ft I Bs a ii:i Stilu , 4^3 . 

i''aliiti : Cotlx)ii Ciiitivatioii, 522. 

Tajiiba, 773. 

Taaitirix ariiculalasaid T.^mlJicd, 432. 

“ Tain-Tliat, ” PiriHir rcpeus, 876. 

Tannin ; TJiilisatioii of Trees in the 
Farests of the Grand 'Duchy of 
Diixeriihiirg, 6t. Vatiatioiis of 
Tannin Content in the Bark 
of Chestnut Tree According to 
Moiitlis and Seasons, 307. Con- 
irihiitioii to the vStndy of the 
“ Guayacan " [Cutsaiphiia nietaiio- 
carpi!':, 423. The Utilisation of 
.-Utnah. dciiirmas in India, 527, 
Four T ami ill -Yielding Trees of 
Iiido-Cliina, S71. 

Tauldiiic leucocepkciiiis, 330. 

Tapiiilioa ” (Siirhi Xavaliitin Fr. 
-Ul.). 773- 

Taraiilira,, Entca saliva, 633. 

T a rch 0 ; i a n ih 1 1 s ca inph oral us, 8 63 . 

Tatiiinaii, 773. 

Tea : Tea Crrowing in the Dutch Fast 
Indies, 209. Prevention of Soil 
Frosioii on Plantations in vSoutlierii 
India, 328. Researches in Order 
to Establish a Rational Basis for 
the Selection of Tea, 413. Analy- 
sis of A nil am Teas, 427. The 
Wild Tea Plant of Phou-Sang, Tran- 
iiiiili Region, Upper Laos, Indo-Clii- 
11a, 648. Tea heaves as a Feeding 
Stiif, 671: Effects of Drought 
ill the Spring of 1919' on the Tea 
District in India, 8 38. 

Tecoma spp., 773. 

Teh, Eraprosfis abyssuiica, 777, 

Tepary 3 eaii, Pkaseolus aaitifoUiis 
van. laliJoUus, 3S3. 

Th eokro ma ^ra mi i flora , 8 2 8 . 

Theophila mandarina, 7S7. 

Threshing: Damage of Seeds in 
Thresliiiig, 456. 

Thuya ufiiciilaia, 1 115. 

Thyme {Tliyim^s spp.j, 1115. 

Til, Scsamum iniicum, 633. 


Tillage: A Review of the literature 
on Tillage, 1 74. Development of 
I\'aste Bands in India, 1053. 

‘''Tils Orcodaphne facie ns 292, 

Timber : Timber Production of the 
Adana Vilayet, Turkey, 62. The 
laimber Trade of Bolivia, 63. 
Production and Trade m Greece, 214. 
Red Gums [Eucalyptus spp.) and 
the ITiiisation of their Wood in 
Cabinet-Making, 433. The Study 
of the Physical and Mechanical Pro- 
perties of AVood in France, 540. 
The Expeiimental Cultivation of 
Foreign Trees in Austria, 772. 
Brazilian Timber, 773. Woidd Ra- 
tioning of Tiiiiher, Need for Inter- 
national Cooperation, 1128. See 
also Forestry. 

Tivir, Avicemiia officinalis, 1142. 

Tobacco : Connecticut Plavana No. 38 
a New Variety of Tobacco Produc- 
ed ill the United States by Cross- 
ing Two Types Obtained by Mu- 
tation from the Variet}' ‘ ‘ Connect- 
icut Havana 'h 36. Tobacco Grow- 
ing in the Central Province, Cey- 
lon, 54. The Storage of Tobacco 
in Bales, in Siuiiatra, 129. Quanti- 
ties of Nitrogen, Pliosphatic Acid 
and Potash Removed from the Soil 
in Scandinavia, 179. Possibilities- 
of Cultivation in British India, 
329, Experiments in Tobacco 
Gro%\ing in Cambodia, 330. In 
Algeria, 429. Loss in Dry Matter of 
Kentucky Tobacco at Different 
Periods of Drying, 530. Influence 
of Fertilisers on the Combusti- 
bility of Tobacco, 627. Tobacco 
Growing in x\l$ace-Lorraine, 710. 
Effect of the Meteorological Factors 
on Growth and Reproduction,. 941 . 
Studies on the Suckeriiig Habit of 
Hybrids : Little Butch Cuban, 
961. Concentration of Tobacco 
Extracts by Freezing, 1031. New 
Resistant Varieties of Tobacco, 
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obtained by Selection and Hybri- 
disation, 10S5. Oil and Cake from 
Tobacco Seed, 1107. Results of 
Oiiaiitati\'e Tests of the Light 
Yellow Tobacco Produced in Tri- 
poli, 1117. 

Tobacco Yoth, Setoiuoypha margci- 
I ae stria la, 129. 

Togoland : Oil Palm Cultivation ; 
Yield and Export of Ivernels and 

4^3.' 

Tomato : Plygienic and Food Value 
of Tomatoes, 5. vSeed sSiirvey Re- 
port 1919 in Canada, 51 S. Culti- 
vation ill Italy, <»53. Tomato Silo 
and IMoulds on Concentrated 
Tomato Juice. 695. Bacteriolo- 
gical Study on Tomato Extracts, 
£178. 

Topping : Of Wheat Liable to I^odg- 
^^ing, 741. 

Tractors : Tractor versus Plorse 

Team, 244. The French Power- 
PC arming Trial Week in Autumn, 
^9^9. 354- Protection of Tractors 
against Freezing, 454. The Use of 
Tractors in Cochhi- China, 1020. A 
Tractor with the Greatest Possible 
Grip, 1169. d'he A. R. A. Vine- 
yard Tractor, 1170- 

Trade : Export of Slieepskins from 
Uruguay, 92. American Trade of 
Cottonseed and Cottonseed Pro- 
ducts, J 3 1 . Exportation of Heneciuen 
from Yucatan, 132. Brazilian Co- 
coa Trade, 210. Ploney Trade 
in the U. S. A., 239. Breeding 
and Commerce of Pigs in South 
Annam, 347. The Antwerp Mar- 
ket for Fertilisers and Other Pro- 
ducts useful to Agriculture, from 
1914-19 £9y 392, Exportation of 
Palm Kernels and Palm Oils from 
West Africa, 423, The Para Chest- 
nut Export in Brazil, 539. The 
" Karqiie ” (Dried Meat) Trade 
in Brazil, 590. Cacao Export 
from Gold Coast, Gabon, Cameroon 


and Ivory Coast, 647. Coca Tra- 
de in Java, 650. Tinil^er Export 
from Argentine, Brazil and IT*u~ 
giiay, 773. Trade of Italian Dairy 
Products, 1037. Export of Rice 
from Cochin-China to China and 
F'ratice, 1041. Suggested Impro- 
vements ill lilethods of Selling 
Cotton Based on a Comp ari son of 
Cotton Producers and Consumer's 
Price, 1042. Eggs and Poultiy 
Imports in 1913 and 1919 in Eng- 
land, 1 159. 

Transport of Agricultural Products: 
Trial Shipment of Bulk \Wieat 
from Vancouver via the Panama 
Canal to the United Kingdom, 
130. The Prevention of Breakage 
of Eggs when Shipped in Car 
Ivots, 260. Transport of Milk in 
Frozen Blocks, 4(34. Transport 
Service in Canada 697. Handling 
and Transport of New Potatoes, 
803. 

“ Treang 322. 

Triglochin mavitima, a New Poisonous 
Plant for lave vStock, 1131. 

Tripolitania, see Libya. 

Trypanosomes : 67. 

Tsenza, Plecirauihus sp., 1093. 

Tunis : Potash from Seliha el Melah, 
24. The Effects of Irrigation on 
Olive Production, 206. Goat Rear- 
ing, 233. Production and Distri- 
bution of Tunisian Phosphates, 
393. Tunisian Olive and Olive 
Oil, TO 29. Sheep in Tunisia, U54. 

Turkestan: Cotton Production, 44. 

Turkey’' (in Asia) : Forest and Timber 
of the Adana. Vilayet, 62. 

Turnip : On the Need for the vSelection 
of Turnips in New Zealand in Or- 
der to Obtain a More Uniform 
Product, 411. vSeed Survey Re- 
port 1919 in Canada, 518. 

Tussali, 787. 

Tussore SiDc, 787. 

Typha spp., 758, 
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UBAtlNGA, 773. 

Ultra Clay ”, 12. 

Ultra-violet Rays : Action on \lta- 
miiies, 4. 

United States : Effect of Weather 
Conditions on- tlie Setting of Fruit 
in the Pliini in IMimiesota, lo. 
Resistance of Flower Buds and 
Flowers of the Apricot to Low 
Temperatures in New Mexico, 11. 
American Papers on Soil Science,! 2. 
Oats Selection, 33. Tobacco vSe- 
lection, 36. French Horses in Am- 
erica, 82. Researches on Feeding 
Cattle, 84, 85, 86, 87, 88, 89, 90, 
91, 231, 342, Sheep Feeding, 94, 
05, 233. Goat Breeding, 96. Am- 
erican Cotton Seed Trade, 131. The 
Climate of Illinois from an Agii- 
cnltnral Point of View, 163. 
Climate and Cotton Gro^^ing, 165, 
The Grasses of Illinois, 1S6. Stu- 
dies for the Propagation of Apple 
Seed in Illinois, 1 95. Potato Grow- 
ing, 2oi. Bee-Keeping and Honey 
Production, 239. Economy in Farm- 
ing, 347, The Iniiuence of Fer- 
tilisers on. the Botanical Composi- 
tion of Pastures, 300. Varieties 
of Maixe veiy' Rich in Gluten, 
313. Feeding Work -Horses, 341. 
Feeding Dairy Cows with Purchased 
Foods only, in Cahforiiia, 343. 
Milk Production in Oliio, 344. 
Lamb Feeding Investigations 
ill Kansas, 346. The Inffuence 
of Good Farm Organisation ' on 
Costs of Production, 355. Impor- 
tant Factors hi the Cost of Prcduc- 
ing Wheat, 357. Quantities of But- 
ter, Cheese 'and Condensed Milk 
made in Factories in the United 
States during the War, 360. Com- 
parative Studies on Evaporation 
Carried Out under Identical Expe- 
rimental Conditions, in the U. S. A,, 
383- Tile Nitrate of Soda Situa- 
tion, 395. The Intliience of Sul- 


phates as a Fertiliser in Oregon, 
396, 397. Researches on the Flower- 
ing and PVrtiHsatioii of the 
Wheat Flower, 399. Cultural Ex- 
periments with Phaseokis acuti- 
foil Its var. latifolkis in California, 
418. C aiciiim and Magiiesiiini Con - 
tent ill Virgin and Cultivated Soils 
hi Ohio, 491. Irrigation of Field 
Crops : Experiments in Nevada, 
496. Swhie-Feeding Investiga- 
tions hi Kansas (1918-1919), 560. 
The Cost of Mhk hi the United 
States, 587. Harvesting and vStor- 
age of Pears hi Oregon, 656. Fat- 
tening Steers on Summer Pastur- 
age in Alabama and Mississippi, 
673. Whiter Feeding of Cattle 
in Montana, 674. Pig Feeding 
Experiments with various Fodder 
Plants in Montana, 676* The Cli- 
mate of California and its Effect 
on the Growth of Fruit Trees and 
Vines, 716. Sweet Make, Cpn- 
sidered both Yield and Maturity 
Adapted to New York State CondR 
tions, 735. The Australian Salt- 
bush in the United States, 749. 
The Chicken vSticktiglit Flea (Far- 
copsylla gaUinacea), 776. The 
Effect of Feeding with Peanut on 
the Quality of Pork, 780. The 
Correlation Coefficients between the 
Growth and Yield of WTnter 
Wheat ill Ohio, 942. The Effect 
of Weather on Alfalfa Play and Al- 
falfa Seed Growing in Western 
South Dakota and in Utah, 943. 
Natural Wheat-Rye Hybrids, 957. 

■ Average Acre Yield of Potatoes, 
967. Tempemtiire Influence on 
Sowing and Harvest Dates hi the 
United States, 1057. Effect of 
Snow on the Yield of Winter 
Wheat in OMo and in IIHnois, 
105S. Studies in the Follhiation 
of Some PT"uit Trees, 1086, T087. 
Rice in the United States, 1093. 
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Comiiierciai IJ tilcli Bulb Culture, 

1 1 20. Boilinatioii Experiments 
with Plums in California, 1122. 
A Test of Coiiiniercial Fa’tilisera 
for Grapes, 1125. Forests and 
Timber, 112S. Bureau of Animal 
Industry Range Sheep Experi- 
ments, 1156. Eggs and Poultry 
Exports ill 1913 and 19 3^9 liEo 
England, 1159- 

Uragoga grcmaiensis, 56. 

Uricissa sinensis, 350. 

TJrindeuva ”, 773. 

Uruguay : Uruguay Sheep, 92. Goat 
and Sheep Rearing, 233. 

Vaaj; Karroo, Phymaspermimi par- 
vifolium, 8 65. 

Vaalbos, Ta-rchonanthus camphor ahts, 
865. 

Vanilla : Cultivation in Porto Rico, 
53. Crosses between Vanilla pla- 
nifolia and “Vanillon”, 415. 

Velvet Bean, Mucima pruriens var. 
'lUilis, 89. 

Venezuela: Production of Raw Co- 
coa, 1 1 14. 

Vero, Andropogon nifus, 971. 

Vetch : Quantities of Nitrogen, Phos- 
phoric Acid and Potash RemoX^ed 
from Soil by Crops, in the Scandi- 
navia, 179. Vicia sativa, 197. 
Seed Survey Report 1919 in Ca- 
nada, 318. 

Vicia spp., 197. 

Vigna Catjang : Cow Pea Hay Compo- 
sition, 1143. 

Vine-Growing : Use of Sulphur in 
Viticulture, 60. Viticulture in Sta- 
te of Victoria, Australia, 333. Role 
of Callus in Grafted Plants, 403. 
Production of Vines Grafted on 
American Plants in North Africa, 
430. Role of Callus on Grafted 
Plants, 431. Resistance of Various 
Stocks to Drought, 488, 532. Selec- 
tion of Gon9alo Fires Portuguese 


Vine, Eayeiiiig of Grafted 

Vines, 534. Productivity of Italiaii 
Vines, 657. Mncs with vSmali and 
I^arge Grapes, 65S. Yellow and 
Green Grapes, 659. Catarratto a\Io- 
scato Cerletti Vine, 660. Dolcetto 
Vine and V ariety with Red Leaves, 
661. Pii5?'lioxera in Italy and the 
Best Grafting Stoclc, 662 , Two Good 
Grafting Stocks from the Treritiiio, 
663. The Behavior of Frozen Vi- 
nes in North Italy, 664. Mechan- 
ical Cultivation of Vineyards : 
Ploughing with Tw-o Motor Windlas- 
ses of the ” Etablissemeiits Al- 
bert Douiiliet ” and a Chapron 
Tractor, 665. ikrea and Production 
of the Alsatian Vineyard, 710. 
The Climate of California and its 
Effect on the Growth 716. The 
Vine in Madagascar, 764. Lime 
and American Vines, 765. Vine 
Growing Experiments on Calca- 
reous Soil, 766. Different Varie- 
ties of Wliite Malvoisie, 767. 

Duranthon ”, a Good Direct 
Bearer, 76S. Good Vine-Stocks of 
the Trentiiio, 769. Plybrid Vine 
Stocks for sSicily, 770. The “ Pri- 
mativo di Gioia ” (Early Gioia) 
Vine, 877. Hybrid Vine for 
Table Grapes, 878. Vines Affected 
by the Frosts of April 6 and 7, 
1920, 879. First List of Vines with 
Female Flowers, 993. ItaHaii Ries- 
Hng and Rhenish RiesHng, 994. 
The Tokay Vines Cultivated in Italy, 
995. The Cost of a Vineyard in 
1 9^5.0 in Certain Regions of France, 
1023. A Test of ’Commercial Fer- 
tilisers for Grapes, 1125. Summer 
Cutting of HaM-stricken Vines, 1 1 26. 
Direct Bearers Recommended for 
Venetia, 1127. 

Vinegar ; Disease Ferments in ' the 
Vinegar Industry, 691. 

Vinhatico amarello {Ecliyrosper- 
nium Balihamrii FiEAIL). 773. 
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Vitaiiiiries, 3, 4, 77, 3S1, 615, 616, 
712, 436. 

I) HOC , Ih) > : oph ora ? , 871. 

Vo-yia [Bruqviteva sp.i, S71. 

Wai,kut : Percentage Distribution in 
Adana Vikivet Turkey, 62. A Des- 
criptic 32 i of tlie Walnut Tree in 
liido-Cliina and Cliina, 761. Black 
W'alniit ill Austria, 772. 
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in. - PLANT DISEASES 


A) INDEX. 


AiJifS balsamea: PityopIifh(.rus has- 
seta reared from A. 5 . In Colorado, 
936. 

xicanihocoris fascicnlatus : On Egg 
Plants ill Zanzibar, Si 7. 

Achatma fuUca, iic.iS. 

Accipifer rAsus : In Great Britain, 
477 - 

Acridae : Attacked b}’ Coracias in- 
dica in India, 924. 

Acrocercops bifasciata : On Cotton in 
Zanzibar, 817. 

Acrostalagmiis alhus : Natural Eneni}" 
of Aphis gassy pit in Petto Pico, 
S23. 

A do reins rersnius : On Sugar Cane 
in Fijii, 151. 

Aesculns Hippocasianmn, 269. 

Africa, British Bast : Wheat Varie- 
ties, resistant to Rust, 733. 

Africa, South : Claviceps Paspali, 
on Paspahmi sp., 1134. Curciilioni- 
dae Oil Certain Cultirated Plants, 
SiS. PesiaP:i2ia sp. and Phoma sp. 
on Oupresstis spp., 372. Phryneta 
spinator, on Citrus Bruits, etc. 610. 
Rats Injurious to Sugar Cane, 1052. 

Agailm sp. : On Cotton in Porto 
Pico, 82 3. 

Agmmysm sp. : On Cafmws hidicus 
in Zanzibar, 817. Natural Bneniy 
of Lantana acnleaki in Hawaii, 
119 : 7 - 


Agropyvon fJpp. : Cephns cincins in 
U. S. A., 927. 

Agvosiis exolamationis and A. sege- 
ium : In Stomach of Common 
Nightjar, 704. 

Ailsa Craig : Tomato Variety x\ttack- 
ed by Bacilhis Lathy ri (?) in Bng- 
land, 700. 

Alabama argillacea : On' Cotton in 
Porto Rico, 823. 

A la It da arvensis : Beneficial Bird in 
Great Britain, 477. 

Almrodes comata : On Sugar Cane in 
Fiji, 1 51. 

Alenrodicus fieglectus : On Avocado 
ill Trinidad and Tobago, 377. 

Algeria : Control of Migrating 
Cricket {Scliisiocerca tatarica), 147. 

Almond : Dipteron of Bam, Cecido- 
mydae in Apulia (Italy), 708. 
Eulecanhim coryli, in Italy, .479. 
Injurious Insects in Palestine, 609. 

Aitemaria : A. Grossulariae, A. po- 
mkola, 1193. A. sp. Camse of 
Rot of Date Fruit in Arizona, 
1049. 

Amaryllis sp. : Bfithys pancratii and 
Bmchycents atrox in Zanzibar, 817. 

Amhlyospofitm sp. : Action of Clilo- 
ropicrin on this Disease, 595. 

America, South : Piiccinia PiUieriana 
on Potatoes, and Tomatoes and 
- Vredo Arachidis on Peanut, 813. 
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Ampmi intfiisa : On Stored Rice 
Grain in Java, 149. 

Amsacia albistriga : Nat. Enemy of 
Lantana acMleata in India, 1197. 

A nagrus arma tus , var . n igvwe n tv Is 
and A . epos : On Empoa rosae in 
U. S. A., 1051. 

Anomala undulata : On Mango and 
Avocado in Florida, 933. 

Anona mtmcata : Attacked by Ce- 
ratitis rosa in Zanzibar, 817, 

Ant, Argentine {Ividomyrmex kit- 
mills), 702. 

Anihela acMta : On Sugar Cane in 
Queensland, 930. 

x^ithracnose : Of Avocado and ^lango 
{Glceosporiimt M cingiferae [Colie- 
totricJmm gloeosporioides’] in Tri- 
nidad, 472. Of Lettuce {Marsso- 
nia perforans), 266. 

Antribus fasciahts : Nat. Enemy of 
Eiileccmhmi covyli in Italy, ^79. 

Apanteles gabrielis ; Parasite of Pio- 
ma fovficalis, in France, 476. 

Aphelinus lapsiligni : Parasite of 
Aphis bakeri, 475, 

Aphicus : A. philippiae and A. punc- 
apes, Nat. Enemies of Eulecanium 
coryli in Italy, 479. A. punctipes, 
Parasite of Sphaerokcanhmi pvti- 
nastfi, in Italy, 376. 

ilphid : Parasitised by Coccinella san- 
guinea in Cuba, 923, By Leitca- 
pis nigricovnis, 273. 

Aphis: A.bakeri: Clumps [Charips) 
legumincsa. Hymenopteron rear- 
ed from A, b. in Idaho (U. S. A.), 
475. A. cephalanti, A. gossypii, 
and A. sp. Parasitised by Leticopis 
nigricovnis, 273, A. gossypii on 
Cotton in Porto Rico, 823. A, 
gossypii. A, kelianihi, A. pomi, 
A. rumicis, A. spiraecola, 143. 
A. tavafesi on Citrus Fruits in 
"Zanzibar, 817. 

Apple : On Fruits : Botvytis sp. in 
Cliicago Market, 1-41. Scald, 806. 
Spotting, ,in Great Britain, ni93. 


On Trees : Caapocapsa pornonetta 
(Pyralid) , Fusiclad mm de ndfitmmi 
(Scab) HypOnomatila maimcilns, 
Sohizoneiira lauigeni (ApMs). Con- 
trolled by Lime Sulphur vSpray, 478. 
Empoa rosae and Empoasui mail, in 
U. S, A., 1051. Lepkps Jiopei 
in New South Wales, 707, 1200. 
Phvymta spinator in S. Africa, 
610. Silver Leaf Disease in Eng- 
land, 471 . 

Apple Aphis {Schissonetmi lanigem), 

478. 

Apple Pyralid {Cafpocapsa ponw- 
nella), .!|7S 

Apple Root Borer [Laptops hopei), 

1206. 

Apple Scald, 806. 

Apricot : Phvyneia spinator, In . S. 

Africa, 610. 
x'\rctiidae, 1199. 

Arenaria : Cuscuta suaveolens in Wa- 
les, 268. 

Argyroploce leucotveta : On Citrus 
Fruits in Zanzibar, 817. 

Avistida pimgens : Attacked by Le- 
cerfia chUinipyga, in the Algerian 
Sahara, 822. 

x\rizona (U. S.) : AUevnavia sp. on 
Dates, 1049. 

“ Arrossaineiito ” or ‘'Lebbia" of 
Sumac [Exoasous purpuras cans) , 
265. 

Arrow root, [Manmtct^ anmdinacea) , 

814. 

iVrsenite of Soda : vSprays to Destroy 
Locusts ill Italy, 146. 

Artichokes : Cassida viridis, ■ Larinus 
afer, L. flavescens, in Morocco. 600. 
Ariocarpus mcisa, 814! 

Asinota senatoria, 143. 

A spergilhis , 1049. 

Asphondylia : A. sesami, 1197* 
sp. Feeding on Pollen Masses of 
Lantana acuhata, in India, ii97- 
Aspidiotus : A. {Chfysomphdlus) aoni- 
dum, on Roses in Zanzibar, 817.' 
A, cmmlUae^ 'A. kedeme, A.'perni- 
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cimm atad A. uvae, on Vine in 
Califojula, 932. A. cyanophylli 
A. desimctor and A. laianiae, on 
Coconut ill Zanzibar, 817. A. 
dsstfnctof, on Arocado, in Trinidad 
and Tobago, 377. A. destmcicr on 
Banana, and Maiigo, A, [Clity- 
soffipJmhis) diciyospsrmi on Mango, 
A, trilcMiiformis, on Citrus Fruits 
in Zanzibar, 817. 

AspidomofpJm p'lmiicGsta : on Sweet 
Potato in Zanzibar, 817. 

A sura : A. mbricosa, Nat. Fnemy of 
Lantana mtileaia in India, 1197. 
A. saginaria^ on Chmamormim 
spp. in Zanzibar, Si 7. 

AtfactomofpJia creuaticeps : On Pea- 
nut ..in Queensland, 604. 

Atfopa Belladonna: Phytophthom ary- 
ilmsepika in Holland, 1191. 

Australia : Cosmopolites sofdidus on 
Bananas, 280. Decilaus citriperda 
on Citrus Fruits, 1207. Diseases of 
Tettuce and Passifiora, 266. Of 
Strawberries and Tomato in the 
North, 367, Optmiia spp., 1196. 
Phytophthom sp. on Papaver nudi- 
cauls in Victoria, 701. Pvosayleus 
phytolymus on Fruits, 1206. Rhy- 
parida morosa on Sugar Cane 
in Queensland, 1205. Rust, Self- 
sown Wheat Attacked, 914. 

Aufogmpka brassicae, 143. . 

Amna saiiva and A. sferilis, 1045. 

Avocado ; Anomala undulata : On 
Citrus Fruits and Mango in Flo- 
rida, 933. Diseases in Trinidad, 
472. Injurious Insects, in Trinidad 
and Tobago, 377. 

Azerole : Host of Enlecanium coryli 
in Itaty, 479. 

Bacillus latbyri {?),: On Tomato 
in England, 700. 

Bacteriosis : Of Bean {Bacterium Plia- 
seoU), 370, 

Backrkmt : B. atmfaciens : On Wheat 
in U* S. ,A. and Canada, 913. 


B, glycineum : On Soya in U. S, A., 
81 1. B. Phaseoli: Keeping of Bean 
Seed as a Control Means, 370, 
B. Solanaceavmn, on Haricots in 
Florida, 138. B. vasculafum, 698. 

Bagworms, 817. 

Banana : Aspldiotus desimctor in Zan- 
zibar, 817. Cos^impolites sofdidus, 
in Australia, 280. 

Barley: Cephus cinohis in D. S. A., 
927, Chlofochfoa sayi in U. S. A., 
821. Straw Blight in State of 
Washington (IT. S.), 470. 

Barrera metalica 'b 1050. 

Bay Cherry ; Podosphaera Oxyacan- 
tJiae var. tridactyla in Switzerland, 
140. 

Bean : Bacterium Phaseoli, Keeping 
Bean Seed as a Means of Control 
of-B. p., 370. Bacterium Solana- 
cearum in Florida, 138. Bnichus 
rufimanus in California, 603. Chlo- 
rochroa sayi in D. S. A., 821. 
Colaspidema atrum in France, 277. 
Colleio iridium Lindemuthianum and 
Tetfanychus t&larius on French 
Chevriet Bean, 316. Nemra viri- 
dula in Florida, 929. Tropinota 
crinata in Morocco, 600. Undeter- 
mined Uarvae on Orobanche of 
Bean in Italy, 816. 

Beets : Liia ocellatella, Lixus scabri- 
collis, in Morocco, 600. 

Belladonna, 1191, 

Bianca-rossa : Of Citrus Fruits [Chry- 
scmphalus dictyospermi) Controlled 
by Use of Polysulphide of Calcium, 

478. 

Bihar (India) : Damage due to White 
Ants in Relation to Soil Tempera- 
ture, 1053. 

Birch : Polypoms hetuUnus in New 
Jersey (U. S.), 473. 

Birds, Wild ; Researches on Food of 
Certain Wild Birds in Great Bri- 
tain, 477. 

Black Olive Scale (Smssetia oleae), 

478. 



Blady Grass [Tmperata av'undinacea) , 
1205. 

Blanca '' (Otalieite) : Sugar Catie 
Var. Attacked by Mottling Disease 
ill Porto Rico, 69S. 

Blastothfix sericea : Nat. Enemy of 
Euhcanium cofyli, in Italy, 479. 

Blaitella gevmanica, 143. 

Blepliarcspora : B, terrestfis, on White 
Lupin in Italy, 917. B. cambvucra, 
917. 

Blight, of Sugar Cane (Alteration 
caused hj Tom&spis sacchmina), 

703- 

Blue Jay {Coracias indica), 924. 

Blue-tailed Bee Eater [Merops phi- 
lippinus), 825. 

Boi-rytis : B. Allii, 1048, B. cinerea: 
1048. On Passijlofa in Victoria 
(Australia), 266. Effect of Chloro- 
picrin, 595. B. sp. : On Apples in 
Chicago Market, 141. 

Brachonid : Nat. Enemy of Aphis 
gassy pii in Porto Rico, 823. 

Bmehycems airox : On Amaryllis sp. 
in Zanzibar, 817. 

Bramley's Seedling : Apple Var. Sub- 
ject to True and False Silver 
Leaf 'Disease in England, 471. 

Bran, Poisoned : In Control of Lo- 
custs in Italy, 146. 

Bfassica : B. campesins, var. Napo- 
■Brassica : Immune to Permiospora 
parasitica, 916, B. chinensis, B. 
N&pus, B. oleracea var. acephala, 
B. Rapa Attacked by Nezara viri- 
dula in Florida, 929. B. Rapa. See 
also Turnips. 

Brazil : Alteration of Grapes, 91 1 . 
Erysiphe Pisi (= E. communis) on 
Peas, 28. Oidium of Oak, 922. 

Bread fruit: Rosellinia Pepo, 814. 

BntJiys pancfatii : On Amaryllis sp. 
in Zanzibar, 817. 

Brompton Plum : Plum Var. Subject 
to True Silver Leaf in England, 471 . 

Bfomus inermis : Cepims cinctm, in 
D. S. A., 927. ^ , , , , 


Brown Rot : of Fruit {Monilia fmcii- 
gena iScierotrnia fniaiigeHcf}), 478. 
Bruchobtus Icdiceps : Parasite of Bm- 
chus qiiadrifnacidatus in Texas, 

1204. 

Briichophagus funebris : On Lucerne 

in D. 8. A., 1203. 

Bmchus : B. chinensis : On Seeds of 
Cajanus indicus and Phaseohis 
Mungo in Zanzibar, 817. B. qtmdri- 
maculatus : On Vig-na Catjang in 
Texas, 1204. B. rtifimanus : on 
Bean in California, 603. 

Bucculatrix loxoptila : On Cotton in 
Zanzibar, 817. 

Busseola Jusca : On Sorghum vulgare 
in Zanzibar, 817. 


Cabbage : Apanteles gahrielis, Para- 
site of Pionea forficalis, found on 
Cabbages in France, 476. Chloro- 
chroa sayi in U. S. A., 821. Inju- 
rious Insects in Zanzibai*, 817. 

Cacoecia epicyrta : Nat. Enemy of 
Lantana aculeata, in India, 1197. 

Cajanus indicus : Injurious Insects in 
Zanzibar, 817. 

Calamagrostris, spp. Cephas cin&tus 
in U, S. A., 027, 

Calandra : C. granaria : Effect of 
Cliloropicriii, 705. C. oryzae : Com- 
parative Effect of CHoropicrin on 

‘ C. 0, and Triboli'Um navale, 374. 
Destruction with Chloropicrin, 148. 
On Rice, Maize and Sorghum vul- 
gare in Zanzibar, 817. 

California : Aspidiotus mas and other 
Grape Scale Insects, 932. BnPlms 
rufimanus, .on Bean, 603. Ekrhor- 
nia cupressi, on Cupressns aruo- 
nica, C. decurrens, C. guadalupen^' 
sis, C. macrocarpa, 934 

CaUitris glauca : Immune to Attack 
from Termites, 1210. 

Cambodia : Behaviour of Different 
Varieties of Tobacco, towards In- 
sect Pests, 330. ' 



Cmneliie Susceptible to 

Silver Leaf in Engl and, 471. 

Campy’onnm sp. : Lankrda actt- 

hata in India, 1197. 

Canada : Bucienivm alrofaciens on 
Wheat, 913. PhyiopMhcva Cacto- 
rum on Pears -in Xova Scotia, 
S15. 

“ Cane aleurodid ’’ [Akurodes ctymaia), 
“ C. beetle borer {Rhabdocnemls 
ohscura), *' C. leaf-miner [C'JS- 
Vtiopii:. r br ) , ” C . iiiealy-b ag ’ ' {Pse u- 
dococc us bromeli ae) ,151. “ C . rats 
{Tkryononiys SKU^iderLpJcmus ) , 1052. 

Capiiodis : C. €i{rLy}:.arki : On Almond 
ill Palestine ; C. cariosa and C. te- 
nehrionis on Pliims and Cherries 
in Dalmatia. 609. C. temhvicosa ; 
On Fruit Trees (Peaches and Cher- 
ries) in Morocco, 600. 

Caprimutgus enmptieus : Observa- 
tions on its Food in England, 704. 

Carica Papaya : See Papa5^a. 

Carosello (Wheat yar.) : Behaviour 
Towards Smut in Emilia, 597- 

Carpet Fern {Pier is scaher-ula), 1198. 

Carpocapsa pomonella : Control with 
Lime Sulphur, 4 78. 

Cafpopli Hits sp : On Peanut in Queens- 
land, 604 

Carrot : Cuscuia snaveolens in Wales, 
26S 

Cary a Pecan : Nazar a .vividiila in 
Florida, 929. 

Cassava {Manihct niUisskna) : Pseu- 
dococcm [Daciyiopius] virgatus var. 
nmdagascarimsis in Zanzibar, 817. 

Cassida viridis : On Artichokes in 
Sforocco, 600, 

Castor Oil : Injurious Insects in 
Zanzibar, 817. Phycita diaphami 
in Morocco, 600. 

CchStmrma eqnisetl folia : Cifina forda 
and PsetidocQccMs obtusus in Zan- 
zibar, 817. CoBkstmnu smhrata in 
E-eunion, 480, 

Catalpa bignonhides x C. Kaemp- 
ferii Resistant to Low Temperatu- 


res and to Attacks of Macrospormm 

Cakilpae, 517. 

Cedrus Deodara : Ekrhorma cupressi. 
in California, 934. 

Celama jasciaia and C. ■internella : 
Nat. Enemies of Lantmia aculeata, 

in India, 1197- 

Celerv- : Undetermined Dipteroii Ob- 
served in Cyprus, 606, 

Cepkits : C. mictus On Wheat, Rye 
and Other Plants in U. vS. A., 927. 
C. pygmams, 527. 

Cempterocerus niimbilis : On Phaeno- 
discus aeneiis in Italy, 376. 
Ceratapliis laiamae On Coconut and 
Citrus Fruits, in Zanzibar, 817. 
Ceratitis : C. capitatu : On Citrus 
Fruits in Zanzibar, 817. On Pea- 
ches in Madagascar, 61 1 . C. fosa : 
On Anona muricata in Zanzibar, 
817. 

Ceroplastes : C. mbens on Citrus 
Fruits in Zanzibar, 817. C. msci, 
Control with Lime-Sulphur Spray, 
478. 

Chaetomium hostrychodes : Efiect of 
Cliloropicrin, 595. 

Chaffinch : {Fringllla coelebs) , in Great 
Britain, 477. 

Chakophom siigmaMca, 609. 

Charips (Ckarips) kgimiinosa : Hy- 
inenopteron Reared from Aphis 
bakeri in Idaho (IT. S. A.), 475. 
Cheimatohitt brumata : In Stomach of 
Common Nightjar, 704. On Cher- 
ries in the Rhone Valley, 608. 
Cherr}^ : Capiiodis cariosa and C. 
fenebrionis in Dalmatia, 609. C, te- 
nehricosa, in Morocco, 600. Chei- 
matobia bnmaia, in Rhone Valley, 
608. Monilki cinevca in Great Bri- 
tain, 920. Silver Leaf, (False), 
Susceptible Vats, in England, 471 . 
Chestnut : Mistletoe in Switzerland, 
269. 

Cliicken Lice, 143, 

Chicken Mites [Dennanyssus gallk 

nae), 143. 
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Chiio stippressaiis : On Maize and 
Sofglimn vulgare in Zanzibar, Si 7. 
On Rice in Indo-Cliiiia, 92S. 

Chilocorm hipnsiiilatus : Nat, Kiiexny 
of Eulecanmni covyli in Italy, 479, 

Chionaema peregrina : Nat. Hnemy 
of Lmiiana aculeata in India, 1197. 

Chmuispis amerlochna, Ch. ortholobis, 
Ch. pinifoliae : Parasitised by Leu- 
cQpis nigyicoynis, 273, 

GMovidea : C, assulta (= Hello this 
assuita) and C, obsoleta (— Helio- 
this armigera) : On Peanut in 
Queensland, 604. 

Chhfochfoa sayi : On IV heat and other 
Plants in IT. S. A., S21. 

Chloropicrin : Comparative Plflect on 
Calandra orysiae and Tribolium na- 
vale {= T. ferrugineuni) , 374. 

Action on Parasites of Wheat and 
on Rats, 705. Destruction of Rice 
Weevil {Calandra o'^yzae), 148. In- 
fluence of Temperature and other 
Physical Agencies on the Insecti- 
cidal Properties of Chi. 274. Con- 
trol Experiments with Pield Mice, 
in 1919, in Prance, 378. Action on 
Various P'uiigi, 595. 

Chlorosis, of Woody Plants : Modifi- 
cation in the Sulphate of Iron 
Treatment, 366. 

Chrotogonus Iiemipterus : On Castor 
Oil in Zaiizibai’, 817. 

Clirysaiitheinum : Eremnus horticola 
in Orange Free State, 818. 

Chrysomphahts : Ch. auraniii : On 
Grapes in California, 932. Ch. die- 
iyospermi Control with Lime Sul- 
phur Spray, 478. 

Chrysophlyctis endohioHca : Resistant 
Potato Vars. in England, 420. 

Chrysopid ; Nat. Pinemy of Aphis 
gossypii in Porto Rico, 823. 

Ctcadula sexnctata : New Wheat var. 
Resistant, in Sweden, 192. 

. Cicinnobolus Cesatii : Parasite of 
Oak Oidium in Brazil, 922. , 

Cimex lectularius , 143. 


Ciiinainon : Asnva sagiruryia in Zan- 
zibar, 817. 

Cirina jorda : On Castur/ina equiseti- 
folia ill Zanzibar, Si 7. 

CirpMs : C. loreyi : On Crops in N. 
Gujarat (India), 923. On Maize 
and Sorghum vnigare in Zanzibar, 
Si 7. On Sugar Cane in Fiji, 15 1, 
In Queensland, 930. C. tmipitncia : 
On Sugar Cane in Fiji, 151. 

Citrus : C. auranidfolia : Roseilmid 
Pepo and R. hunodes, 814. C. sp. 
Host of Aphids attacked by Coe- 
cinella san guinea in Cuba, 523. 

Citrus Fruits : Biaiica-rossa ” [Chry- 
snmphaliis dictyospmni) Control- 
led by Pol5^sulpliide of Calcium as 
an Insecticide, 478. Decilaus citri- 
perda in Queensland, 1207. Inju- 
rious Insects in Zanzibar, 817. 
Control of ' Gtiminosis and Root 
Rot in Sicily, 1121. Nezara viridula, 
in Florida, 929, 

Claviceps Paspali : Parasite of Pas- 
paluni sp. in S. Africa, 1134. 

Clover and Alfalfa Seed Chalcis Fly, 
( Bruchephagus fune bris ) , 1203. 

Clover Aphis {Aphis bakeri), 475. 

Cnaphalocrocis medinalis : On Rice 
in Indo-Chiiia, 928. 

Coal Tar: For Control of Termites, 
1210. 

Coccinella sanguined : Feeding on 
ilpliids in Cuba, 923. 

Coccohacilhis Acridionim, 1050. 

Coccophagiis : C. scuiellans and C, 
howardi. Parasites of Sphmrole- 
canium pnmastri, in Itaty, 376. C. 
scuteilaris : Nat. Enemy, , of Eude- 
canium co>yIi, in Italy, 479. 

Coccus : C. hesp&ridmn : On Vine in 
Cahfoniia, 932. C. indicus, Nat. 

' Enemy of Opuntia monacanthain 
Australia, 1196. ,C. mangi ferae, on 
Cotton, in Porto Rico, 823. C. 
viridis, on Citrus Fruits' in Zanzi- 
bar, 817. Coccus sp, : On Pines, 
142. 
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“ CocMylis ” and'*’ BXirlemis of Vine : 
Researches at tlie Agfictiltiixal Me- 
teorological Station of Montpellierj 
369. 

Cocoa : Corcyra cephaIo7dca -in U. 
S. A., 706. Diseases and Pests in 
Gold Coast, II 14. Heliothfips mh- 
yocmcfMs in Island of St. Thomas, 
275. Marasmiuspernicwsus {'‘Krul- 
loteii. Resistant Vars. in , Su- 
rinam, 35. ReseUinia Pepo in Tri- 
nidad, 814. 

Coconut : Injurious Insects in Zan- 
zibar, 817. Sirafegus quadrifoma- 
ills, in Porto Rico, S24. 

Coelaenomenodera elaeidis : On Oil 
Palm {Eiaeis guineensis) in Gold 
Coast, 605. 

Coehsierna scabmia : On Casuarina 
equiseiifolia in Reunion, 480. 

Cohee; RoseUinia Pepo and R. bn- 
nodes, 814. 

Coix Lacryma- Jobi : Host of Ustilago 
Coicis in U. S. A,, 918. 

Colaspidenuz atrim : On Ducerne in 
Morocco, 600, On Vegetable and 
Garden Plants in France ,277. 

CoUetoiricknm Linde mufhianum : On 
French *' Clievrier Bean, 316. 

Cologna : Vdieat Tar. Resistant to 
Smut ill Emilia (Italy), 597. 

Colorado (IT. S.) : Pityophthorus has- 
seta, and P. occiientalis, on Picea 
Engelmann i , 936 . 

Colnmha pahmibus : In Great Britam, 
477* 

Comet : Tomato Var. Attacked by 
Bacillus Lathyri (?) in England, 700* 

'' Comisiones de Zona ”, C, de 
Distrito ”, ” C. Seccionales ” : For 
Control of Locusts in Uruguay, 
1050, 

Conmikyrium cofwolutum, C. Cydo- 
niae ¥ar. Mali, 1193. 

Copper Carbonate : For PreYention of 
Wheat Smut, 469. 

Copra, Dried : Necfobim mfipes in 
Zanzibar, 817. 


Copioiermes fonntsanus : On Wooden 
Structures in Formosa, 1210. 

Coracias indioa : Beneficial Bird in 

India, 924. 

Corcyra cephalonica : On Cacao Beaus 
and Stored Vegetable Products in 
U. S. A., 706. 

Cofvus ; C. fmgilegus Harmful in 
Great Britain, 477. C. monedula, 
Beneficial Bird in Great Britain, 
477. C. scapulatus and C. splen- 
dens, Nat. Enemies of Oryctes 
monoceros and 0. boas in Zanzibar, 
817. 

Coryna ambigua : On Cajanus indi- 
ciis in Zanzibar, 817. 

Coryneum foliicolum, 1193. 

Co'vythuca gossypii : On Cotton in 
Porto Rico, 823. 

Cosmopolites sordidits : On Bananas 
in Australia, 280. 

Cosmopteryx : On Sugar Cane in 
Fiji, 15 1. 

Cossontis suturalis : On Sweet Pota- 
to in Zanzibar, 817. 

Cotorrita roja ” [Cocmiella san-- 
guinea), 923. 

Cotton : Chlomchfoa sayi in U. S. A., 
821. Earias insulana, in Morocco, 
600. Injurious Insects in Zanzibar, 
817. Injurious Insects in Porto 
Rico, 823. 

Cowpea, see Vigna sinensis. 

Cowpea Weevil {Bmchus qmdrima- 
mlaim), 1204. 

Creamhis gangis : Nat. Enenw of 
Lantana aculeata in India, 1197. 

Creepers, Ornamental : Pseudo coccus 
vif gains in Zanzibar, Si 7. 

Creeping Fern {Ptefis scah&nila) , 119S, 

Ommstogasier hievispimsa : On Avo- 
cado in Trinidad and Tobago, 377, 

Crickets : Coracias indica Living on 
Cr. in India, 924, Cyrthacantha- 
cris guitulosa and Lomsta danica 
on Sugar Cane in Fiji, 151, ScMsio- 
cerca iatarica in Morocco, -600. 
Control in Algeria, 147, Morocc'an 
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(Dociostaimfs rtia rocfAfims) , i.jG, i.>7. 
See also Locusts. 

Cyocidnlomki bui-oialis : Oii Cabbage in 
Zanzibar, Si 7. 

Crotalaria usammoensis : Nezava viri- 
dtila, ill Florida, 9'^9. 

Crown Rust of Oats [Pituinia coto- 
fiatii), 263, 

Ctenocepha his ca nis, 143. 

Cuba : Cocciuella sangvAnea, Living 
on Apliids, 933. Cycloneda sanguP 
vea, Insectivorous and Carnivorous 
Insect, 1097. Diplodia sp. etc. on 
Desmoditmi leiocmpum, 1097. Di- 
seases and Pests of Pineapple, 1 1 19. 

Cuciirbitaceae ; Dams hrevistylus, D. 
piinctatifrons and D. vertebnitus, 
ill Zanzibar, 817. 

Ctmninghamia : C. Konishii, 1210. 
C. sinensis, Resistant to Termi- 
tes, 1210. 

Ctipresstis : C. arizonica, G. deounens, 
C. gnadahipensis, C. macroccirpa : 
Ehrhornia cupressi, in California, 
934. C. arizonica, C. macrocarpa, 
C. tofuhsa : Phoma sp. in vS. Africa, 
372. C, licrizontalis and C. lusiia- 
mca ; Phryneta spinaiov in S. 
Africa, 610. 

Ouscuta: €. suaveolens (C. facemvsa, 
C. chilimia). On Onion, Carrot, etc. 
in Wales, 268. Ctiscuta vSp. Nat. 
Hnemy of Laniana aculeata in In- 
dia, 1197. 

Cycloccnnmi oieagimmi : Control with 
Lime-Siilphiu* Spray, 478. 

Cyclone da sanguine a ; Nat. Enemy 
cf Aphis gossypii in Porto Rico, 
823. Insectivorous and Carnivorous 
Insect ill" Cuba, 1097. 

Cylas formicarius : On Sweet Potato 
in Zanizbar, 817. 

C^^press Bark Scale {Ekrhornm ctt- 
pressi), 934. 

Cypress Pine (Callitvis glatwa), 1210. 

C3*prus : Laorcas ” Grape Immune 
to Oidium, 594. Undetennined Dip- 
teroii on Celer}^ 606. 


CyriCiCanthiicnis ; C. gnilulosa. On 
Sugar Cane in Fiji, 151, Cyridcan- 
thacris sp. On Peanut in Oiieens- 

land, 604. 

Czar : Plum Var. Subject to True 
Silver Leaf in England, 471. 

Dacvs hrevistyliis, D. p-mictat-ifroiis 
and D. vertehyaius, on Ciieiirbita- 
ceae, in Zanzibar, 817. 

Daedcilea coni^agosa : On Willow in 
New- Jersey (U. S.), 473. 

Dahlia : Efemnus horticola, in Orange 
Free State, 818. 

Dalmatia : Ca-pncdis carlo sa and G. 
tenehrionis , on Cherries and Plums, 
609. 

Danihonia pilosa, 1198. 

Darnel : E'}idoconidium ienmlentum, 

1043. 

Daiana ministra, 143. 

Dates: Aliernaria sp. in Arizona, 

1049. 

Decilcms oiiriperda : On Citrus PVuits 
in Oiieensland, 1207. 

Decrees : Of Italian ]\iinistry of Agri- 
culture Concerning Control of Tro- 
gocavpus hallestferii, on Pistachio 
Trees in Sicily, 261. 

“ Defensa Agricola ”, in Uruguay, 

1050. 

Deguelia (Derris) : D. elliptica, D. 
Kaolgibbemh, D, oligosperma, D. 
robiista, D. scandens, D, vliginosa : 
Use in Checking Insects and Other 
Injurious Invertebrates, 143, 
Delaware (U. S.) : Macwsporium So- 
lani, on Tomato, 1192. 
Demaiophora, sp. : Rhenish “ Riesl- 
ing ” Grape, ReslvStaiit, in Italy, 
994 - 

'".Demi-ariste ”, Wheat: Behaviour 
tovrards Smut in Emilia (Italy), 
597 - 

Dermanysstis gaMinae, 143. 

Derris elliptica and D. nligmosa : 

' Use in Checking Insects and Other 
Injurious Invertebrates, 143. 


6 
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Deschampsia s]>. ; Csplius cijictifs, m 
XL S. A., 927. 

Desnmd him leiocarpuni ; Diplodla sp. 
etc. in CiiLa, 1097. 

Deiidvrir mitahis : On Ca jmius indh 
cus in Zanzibar, Si 7. 

Diabrctica gramirisa : On Cotton, in 
Porto Rico, 823. 

Dimrism flavens^ D. hidica, D. htbrh 
cipeda (?), D, obliqtm, var. confusa 
and iodam : Kat. Enemies of La%- 
kviia aculeata in India, iiO/- 

Diaspis psntagcma : Prospaitella her- 
lesei living on D. p, in France, 602. 

Dinodenis minittas : On Timber in 
Zanzibar, 817. 

Diooulandra fvumenti : On Coconut 
in Zanzibar, Si 7. 

Diplodia cacaokola : On Avocado, in 
Trinidad, 472. Diplodia sp. on 
Desmodiimi lekcarpnm ■ in Cuba, 
1097. 

Dotmfamits maroccamts : In Morocco, 
600. Control ill Capitaiiata (Italy) in 
1919, 146. Control ill France, 147. 

Dodder : Cuscnta smveolens in Wa- 
les, 26S, XI 97. 

** Drin {Arisiida pungens), 822. 

Brynidae : Parasites of Empoa rasa 
in IJ. S. A., 1051. 

Dmmitus mpensis ; On Castor Oil 
in Zanzibar, Si 7. 

“ Durantlion ” : Direct Vine Bear- 
er, Resistant to Disease and to 
Phylloxera in Ciineo (Itaty), 597. 

Dutch Indies : Tobacco Varieties Re- 
sistant to Pkyiophihom Kwotianae, 
1 085. 

Dysderms : D. audreae on Cotton in 
Porto Rico, 823, D, fasciatiis and 
D. supers i'iti os us, on Cotton and 
oil Eriodendmn anpaciucsum in 
Zanzibar, 817. 

Earias ixsuLAXA : On Cotton, in 

: Morocco, , 600. On Cotton and on 
Hibiscus esc'uieutm in Zanzibar, 
817. 


“ Flarly Rivers ” : Pliiiii Vat. Resist- 
ant to True Silver Deaf in Eng- 
land, 471. 

Earwig [Forficula aimcvAimct), 154. 

Eccoptngasler {Sc 4 )lytus) amygdali : On 
Almond in Palestine, 609. 

Egg Plant : Acantliocoris fasc/iculatMs 
in Zanzibar, 817. 

EJifhomia ctipressi : On Cupresstis 
macrocarpa in California, 934, 

Elaeis guiueensis : Coelaencmenodera 
eJaedis in Gold Coast, 605. 

Elaeocarpiis gra-ndis : Lyctus brim-- 
neiis in Australia, 1208. 

Elm : Destruction with Poison Gas, 
912, Host of Etilecmimm coryli 
in Italy, 479. 

Elymus vSpp. : Cephus cincdm in U. 
S. A., 927. 

Empoa rosae : On Apple in U. S. A., 
1051. 

Empoa sea : E. mali on Apple in IT. S. 
A., 1051. Empoasca sp. on Cotton 
in Porto Rico, *82 3. 

Eneyvtus mfidus ; Nat. PMtmj of 
Enlecaninm coiyli, in Italy, 

479. 

Endoconidiimi ieniitlenhmi : In vSeed 
of Darnel, 1043, 

Ephestia : E, calidella on Tocust Beans 
in Sicity ; 281. E. cauiella, 706. 
On Rice and Various Flours in 
Zanzibar, Si 7. 

Eremnus horticola : On Dahlia and 
Clirysaiitliemun in Orange Free 
State, SiS. 

Erivcoecus spurt us : Parasitised by 
Leucopis nigricornis, 273. 

Eriodendron aufracitwsvm : Dysdefcus 
fasciatus and D. superstitiosus in 
Zanzibar, 817. 

EnopeUis coloradensis, E. festucae, 
E. lichtansiemi. Parasitised by Leu- 
copis nigricornis, 273. 

Erysiphe Plsi (= E, wmmunis) : On 
Peas in Brazil, 28. 

Escarabajo rinoceronte ^Strategus 
quadrifovm tus) , 824. 



EnclifOfma jormosa : On Jponioea 
sp. in Zanzibar, 817. 

Kudeiiiis ” of Vine : Researches at 
tlie Agricultural I\Ieteorological Sta- 
tion at Montpellier, 369. 

Eugenia oa-vyophyllaia : Tenues be!- 
licosus in Zanzibar, 817. 

Eiilecminmi coryli : In Itah^ 479. 

Eupelmus sp. ! Parasite of B}ticJio- 
pliagus funebris in U. S. A., 1203. 

Enprociis : E. froducia on Cotton in 
Zanzibar, 817. Eiiprcciis spp. Nat. 
Enemies of Lantana acuhata in 
India, 1197. 

Euthyfhynohns flGi idmius : Living on 
Nemm viridjJa in Florida, 929. 

Euiyposis impressa : On Castor Oil in 
Zanzibar, 817, 

Exoascus : E, deformans and E. prn- 
ni controlled by Lime-Sulphur 
Spray, 478. E, p^trpurascens on 
Sumac in Italy, 265, 

Exochomus j^-pustitlaUis : Nat. Enemy 
of E'Uiecmmmi coryli in Itaty, 479. 
.Of Sphaerolecankim prunasiri, in 
Italy, 376. 

Falco TiNNUNCuius I Beneficial Bird 
in Great Britain, 477. 

Fmiseca tarqidnms, 1199. 

Ficus elasiica : Aspidiotus ifilohitijor- 
mis in Zanzibar, 817. 

Field Mice : Control Measures in 
France in 1919, 378. 

Fig : Scale [Ceroplasies rusci), Con- 
trol with Lime-Sulphur Spmy, 47 S. 
Phfyncta spinatorm S. Africa, 610. 

Fiji: Chief Sugar Cane Pests. 15 1. 

Flame-throwers : Control of Migrat- 
ing Cricket in Algeria, 147. 

Florida : Anomala undulata, on 
do and Mango, 933. Baotermm So- 
lanacearmn on Beans, 138. Nezara 
viridula, on Various Cultivated 
Plants, 929. Pucciniopsis Caricae 
on Papayer, 921. 

Flours : EphestU. ca-utella in Zan- 
zibar, 817. 


Foochow Cedar {Cniiininghamia si- 
nensis], 1210. 

Foot-rot, Tomato (Mefirospcrinrn, So- 

land), 1192. 

Foot-rot, Wheat [Hehninlhospof inni 

vSp.), SiO. 

Fovftcula amicularif! , on Pears in 
Switzerland, 154. 

Formaldeliyde : Treatment of 
sSeed, 729. 

Formosa : Termites and IMetliocIs of 
Preventing their Damage, 1210. 
France : Apan, teles gahvielis Parasite 
of Pionea jorficalis 'found 011 
Cabbage, 476. Chehnaiohia hm- 
mafa on Cherry in Rhone Valie3g 
608. Colaspidema atruni oti Ve- 
getable and Garden Plants, 277. 
Direct Vine Hybrid Bearers and 
their Behamour towards the Drought 
of 1919 in Touraine, 488. Field 
Mice, Control Experiments in 1919, 
378. Iridomyrmex fnimliis, 702. 
LithoooUetis plaiaui on Planes, 156. 
Macidolachmts rosae on Roses, 
931. i^Iildew, and other Diseases 
of Vine, Weather Forecasts in 
Relation to Cont.rol of M. at vSta- 
tion of Agricultural Meteorology^ 
Montpeiher, 369. Potato Vars. Re- 
sistant to Disease, 314. Pro- 
spaltella he's Use i, Parasite of 
Diaspis pentagons, 602. Pynmsta 
mihilaUs (Maize Pyralid), 474, 
Tumours Caused by Bacteria in 
Pines, 142. 

FrUigilla coedehs : In Great Britain, 

477 * 

Froghopper Blight : Of Sugar Cane 
(Alteration due to Toniasph sac- 
charina), 703. 

Fruits, Diled : Corcyra cephalonica 

in IJ. S. A., 706. 

Fruit Trees : Capnodis temhncosa, 
Zeuzera pynna in Morocco, 600. 
Phryneia splnator in South Africa, 
610. , Xyhbarus dispar on Stone 
Fruits it}' Morocco, 600. 
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F at he Ha H > /rr t ! dea ' , i' 1 03 . 

fa^sarimn : F, coeniletim-, F, diaco-’ 
iiir Tar. siflplmrenni , F. Enuiariii, 
F. oxyspiH'uvrK F. radicicola, F. 
friikoihecioides, 1044. F. Mali, 
1193. F. metjcliroufu, 1043. Fii- 
surhtm sp. 021 Grapefruit on the 
Cliicago 2viarket, 141. 

Fusickidi H‘Vil dXtl driticmn and F. pi- 
rinnni. Coiitrolied by biiiie-SuI- 
piiut Spr;:i50 4 78. 

Gardk-xia : Gly-phodcs sertcea in Zan- 
zibar, 817, 

Gas: Deleterious Gases, Kitect on 
Insects, Si 9. Poison (?as and 
Destruction of Crickets in Algeria, 
147. Poison Gas and Destruction 
of Elm, 912. 

Gecimfs vi-Ndis : Beneficial Bird in 
Great Britain, 477. 

Gefiista aetkiiciisis : Icerya pitvcliasH 
in Sicily (Italy), 2 78. 

Gcotmpes sp., In Stomach of Coiii- 
moit Niglitjar, 70,1.. 

“Genii! Rosso Variety of Wheat 
liable to Smut in .Emilia (Itah'),. 
597 - 

Giiiger : Pyfkinm Bvtleri in India, 
5 

Gloeos'pcrmm luvttifnm : On Opuntia in 
IT, S, A. and Argentine, 1196. 

Giycine Mspida see Soya. 

Glyphades : G. s^s’i cea, on Gardenias in 
Zanzibar, Si 7. Glyphodes sp, on 
Peanut in Oueciislaiid, 604. 

(Tlold C'oavSl : Cjelaeuonienodera elae- 
du, on Oil Palm {Elaeis gai- 
Vreensis), 605. Pesls and- Diseases 
of Cocoa. 1114. 

Gosy:pium sp. : Host of Aphids at- 
tacked b}" Coccimiiu Bangui nea in 
Cuba, 923. 

Grapefruit; Fusavium sp. and Pcdy- 
scytalmn sp. in Chicago Market, 

I41. ^ 

Grape' Scale iAspidiotus uvae], 932. 

Great Britain : Bacillus Lathy ci (?) 


on Tomato, 700. Capvifmilgus eu- 
ro piunts (Coimuon Niglitjor), Ob- 
servations on Food of, 704,. Chry- 
s(fphlyclis endohioHca (Wart Di- 
sease), 420. Cuscruia s%iaveohns on 
Onion, Carrot etc. in Wales, 
268. Monilia fvuctigena and M. 
cwevea on Pyrus and Primus, 
spp., 920. Silver Deaf False and 
True, 471. vSpottiiig of iipples. 
Fungi isolated from, 1193. Wild 
Birds, Investigations on Food of, 
477 - 

Greenfincli [Emhenzia citrinella) : Be- 
neficial Bird ill Great Britain, 477. 

Grenadier: Apple Var. Subject to 
False Silver Deaf, in 1 in gland, 471. 

Gryllidae : Food of Coradas indica in 
India, 924. 

GryUoialpa vulgaris, in Morocco, 600. 

Gujerat, North (India) : Civphis lo- 
reyi and Prodeuia litura Injurious 
to Crops, 923. 

Giuiiming : Of Sugar Cane {Bacte- 
rium vascidarmn) , 698. 

Giunmosis of Citrus Fruits : Control in 
Sicily, 1121. 

Gym nosoma fuliginosa : Parasite of 
ChIo}\>chyoa sayi in U. S. A., 821. 

GyponycJats mrvhms : On Citrus Fruits 
in Zanzibar, 817. 

Habrocytus medicaoinis : Parasite 
of BruchopJufgus fumbris iiiU. S. A,, 
1203. 

-Hard Fern {Pteris stuberula), 119B. 

Hawai : Agromyza sp. and Other 
Nat. Enemies of La/ntana acul&ala, 

1197. 

Hazel: Host of Eulecaniiim coryli 
in,ltal3^ 479. 

Heliothrips : H. haemorrhoidalis, 011 

■ Avocado, ill Trinidad and Tobago, 
377. On Cotton in Porto Rico, 
823. H. mbroclncms on Cocoa in St. 
Thomas, 275. 

Helix aspcrsa ; On Optmfia in Austra- 
lia, 1196. 



Heini!iifkos'p‘^^riiim $p. : On Wheat in 
Illinois, Sio. 

Hehpeli'is vSp. : On Cacao, J14. 

Hemiichifyn&spis minor : On Coconut 
in Zanzibar, Si 7. 

Hepiahis hyrnttli and H, lupnlinus : 
In Stoiiiacli of Common Nightjar, 
704. 

Hibiscus : H, esculeutiis ; Injurious 
Insects ill Zanzibar, 817. Nemra 
vifidnla in Florida, 929. H. Sab- 
da riff a : Host of Aphids attacked 
by Coccinelia sangumea m Cuba, 

923- 

Hill Selection, 262. 

Holland : PJiytophthora erythvosop- 
tica, on Belladonna, 1191, 

Homaloiylus : E, flamuiius attacking 
Hyperaspis campestris living on 
Sphaerolocaniimi primastri in Italy, 
376. Homaiotylus sp. BHperpara- 
site of Cycloneda sanguinea in 
Porto Rico, 823. 

Homoeosoma vagella : On Peanut in 
Queensland, 604. 

'' Hopperdozer ”, 82 1. 

Hofdemn fubatimi : Cepkiis cincius in 
IT. S. A., 927. 

Hornbeam : Host of Etilecanhmi co- 
yyli in Italy, 479. 

House Sparrow {Passer domesticus) 
Harmful in Great Britain, 477. 

Hj^brids : Drought in 19^9 in Tour- 
aine and Dffects on Direct Hybrid 
Bearers, 4S8. Resistant Hybrids 
in Prov. of Venetia (Italy), 1127, 

Hypena sp.: Nat. Dnemy of Lanta-na 
aculeata in India, 1197. 

Hype-} aspis : H. campestris living on 
Sphaerolecanium primastri in Italy, 
376. Hyperaspis sp. Nat. Enem3^ 
of Aphis gossypii in Porto Rico, 
823.^ 

Hyphtmtria cunea, 143. 

Hypomyces ochracea : Action of 
Cliloropicrin, 595. 

Hyponomenta malinelhis : Controlled 
by . linie-Sulphiir Spray, 478, 


IcukYA : 1. pnrchasi, on \lne in Ca™ 
lifornia, 332. 1. piuchuP iiiid /. 

seyoheUariirn on Citrus Fraits in 
Zanzibar, 817 . I. piuxkasi and 
Kovius cardimilis hi Rdation to 
Genista ueilineiisis and Spanium 
fmiccitm in Sicily (Italy), 27S. 

Idaho (U. S.) : CkuriPs [Charips) le- 
gtiminosa, Hinnenopteron Reared 
from Aphis hiker i, 475. 

Illinois (U. S.) : Helmhiihosporiv.msyj. 
on Wheat, Sio. 

Imperata anincUnacea : Phy parida mo- 
rosa, ill Queensland . 1205. 

Indian Roller {Coracias indica), 924. 

Indiana (U. S.) Peronospora para- 

sitica on Turnips, 916. 

Indo-China : Schoenobius vnceriel- 
lus, Chilo suppressaiis and Cna- 
phalocrocis inedmalis, on Rice, 92 S. 

Inga, spp., 814. 

Inheritance : Ob.servatioiis on Resist- 
ance to RuwSt of Oats, 10. 15. 

Ink Disease, of Chestnut, 917. 

” Inversalde ” : Wheat Var. Liable to 
Smut ill Kinllia (Italy), 597. 

Ipomoea : I. Batatas attacked by 
Cylas fonnicarifis and Aspidoiuo'}- 
pha pimiict^sia in Zanzibar, 817, 
Ipcmoea sp. attacked hy Euchro- 
mia fonnosa in Zanzibar, Si 7. 

Irldomyrmex Jimnilis : In Prance 702. 

Iris : Tropinota crhiiki in Morocco, 
600. 

Isabelle : Alteration of Grapes of 
this Var. in Brazil, 91; i , 

Isaria 'Sp. : On Phryneta sfAriator in 
S, Africa, 610. 

Isodoii puncticolle : On Peanut iti 
Queensland, 60^ , 

Italy : Bkplmrospora ierrestfis on 
White Lupin, 917. Cecidomyulae 
sp. on Almond in Apulia,; 70S. 
Dematopliora sp. : Riesling-Rlienish 
Vine Var. Resistant, 994, Diseases 
Generally, Resistant Direct Hy- 
brid Bearers in Venetia,' 1127, 
Dociostaums fftaroccmus, Control 
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of, in Capita iiat a, in 1019, 146. 
Ephesiia calideMa and Myelois 
ccnitoniae Locust Beans in Sicity, 
821 . E^-misciis purpuniscens on Su- 
mac, 2(35. Frost, Behaviour of 
Vines in Fppet Italy 604. Gum- 
mosis of Citrus Fruits, Control In 
Sicily, 1 1 21 . I eery a purchasi and 
Novim cardinalis in Relation to 
Genista aetimensis and SparUum 
fmiceum in Sicih", 278. Oidium, 
Peritheciai Form of Oak Oidium, 
264. Phthorimaea opercukUa on 
Potatoes in Sicily, ]5o. Phylloxera 
Duraiitlioii, Resistant Grape Var. 
in Prov. Ciineo, 768. Scale {Euleca- 
immi cofyli) on Alinond, 479. Sep- 
loria fhoina 011 Sumac, 265. Smut. 
Behaviour of Certain Wheat Vars. 
in Emilia, 597 Spkaerolecannmi pm- 
nastri on Phim, 376. Sporotri- 
cimm pLrsicos on Peach In Liguria, 
1194. Tilletla Caries (= T, Tri- 
tici) and T. hevis 011 Wheat in 
Emilia, 597. Trogocarpiis bal- 
k strer a on Pistiiclno in Sicily, De- 
cree of IMiiiistiy of Agriculture, 
261. 

Jackdaw {Cornis nwnemla): Bene- 
ficial Bird ill Great Biitain, 477. 

Japan: Neophyllaphis podocarpi on 
Pudmirpas macro pkylla, 607. 

Japanese Pine, 1210. 

Jassiis [Oicadula) sexnoiaius : Xew 
Var. of Wheat Resistant to Attack 
in Sweden, 192. 

Java: Ampera mirusa in Stored Rice 
Grain, 149. Pests and Diseases of 
Tea, 209. 

Jtmiperus spp. : Phuma, sp., 372. 

Kakschomyia cocci : Parasite of 
Pseudo cocats oirgaf-us in Porto Rico, 
S23. ' . 

'' Ivartoffeiraiide iSpongospora suh- 
iernmea), Si 2. 

Kerou-k sp. ii86. 


Kestrel (Falco liimtmcuhis) : Bene- 
ficial Bird ill Great Britain, .^77. 
Koolreuferia: panicuhda : Subject to 
Imlse Silver, Leaf in BngLiiid, 4712 
'' Kondiiie Red Tomato Var. At- 
tacked by Bacillus Lathyri (?) in 
England, 471. 

Krulloteii ” [Marasmius perni- 
cioSUS), 35. 

Labidostomis bordei : On Vine Buds 
in Morocco, 600. 

Labimnmi alpmimi and L. vulgar e : 
Subject to True Silver Leaf in 
England, 471. 

Lachnlna, 031. 

Lcichnus : L. wsae 931. L. stvohi 
on Pinus Slrobtts in I\Iassachusetts 

(U. S.), 935- 

Eiccrji stricticollis : On Sugar Cane in 
Fiji, 15 1. 

Laelia sp. : On Peanut in Queensland, 
604. 

Laemophloeus : L. ferrugineus (Ac- 
tion of Cliloropicriii), 705. L. pu- 
sillus on Maize in Zanzibar, 817. 
Langosta 'b 1050. 

Lantana : Insects Parasitic on L 
aciileata (= L. Camara) in India, 
1197. PlaiyptUia pusilhdactyla.lAiit. 
Enemy of L. iridka, in India, 1197. 
Laorcas : Grape immune to Oidium, 
in Cyprus, 594. 

Lapwing : Beneficial Bird in Great 
Britain, 477. 

Laria pi so rum ; On Peas in Morocco, 
600. 

Larhrus aier and L. fiavescens : On 
Artichokes in IMorocco, 600. 
Lasioderma serricorne : On Stored 
Tobacco in Sumatra, 129. 
Laihetic'us ojyzae : On Maize in 
Zanzibar, 817. 

“ Latigos de alanibre ”, 1050. 
Leaf-hopper [PerMnsieUa vitiensis), 

15 ^* 

“ Lebbra ” (arrovSsaniento), of Sumac 
{Exoascus pufpurascens) , 265. 



S; - 


Lecanitmi ; L. 6:,defsi, L. iSidssetla) 
fiigmm and L. [Saisseiia) punctu- 
lihntm on I\Iaiigo in Zanzibar, 817. 
L. coriii, L. persicae. L. pmijwsimi, 
on Vine in California, 932. L. per- 
sicae, Controlled with Lime-Sul- 
plmr Spray, 478. 

Lcceyfia chitinipyga: On Avistida pirn- 
gens in Algerian vSaliara, 82 2. 

Leek : Resistant to S cl era Hum cepH 
vorum, 1048. 

Lepidosaphes : L. hecHi on Citrus 
Fruits in Zanzibar, Si 7. L. ithni 
143. L. ulmi, Parasitised by Ltjucc - 
pis nigricornis, 273. On Vine in 
California, 932. 

Leprosy, of Sumac, 265. 

Leptinotarsa decemlineafa, 143. 

Le plops hoped, 1206. On Apple in 
New South Wales, 707. 

Lepiosphaeria vagahunda , 1193. 

Lestodiphsis sp. : Living on Bnicho- 
phagus fmwhris in IT. S. A., 1203. 

Lettuce : Chlorcchyoa sayi in U. S. A., 
821. Mu-rssonia perjorans in Vic- 
toria (Australia), 266. 

Leiicania [Heliophlla) unipuncta : On 
Graminaceae in IMorocco, 600. 

Lett cop is nigri conns : Parasite of Coc- 
cids and Aphids, 273. 

Lmcotermes ^flaviceps and L. spenn 
fits : On Wood Constructions in 
PArniosa, 1210.. 

Libocedrus decun ens : Original Host of 
Ehrhoniia cupressi in California, 
934- 

Lime [Citrus aurantifolia), 814. 

Liodondomeriis insuetus, Parasite of 
Bruchophagus funehris, in U. S. A., 
1203. 

Lippia geminata : Piatyptilia ptisillo- 
, dactyla, Nat. Enemy in India, 1197, 

LUa ocellatella : On Beets in Morocco, 
600. 

LiihocolUtis plaknii : On Planes in 
France, 156. 

Lixus scahficoUis: On Beets in Mo- 
rocco, 600. 


Lobesia aeolopa and L. gertuith : Nat. 
Enemies of Laniana acnhata, in 

India, 1197. 

Locusts : Dociostauvus 'MafoccavAis 
Control in Capitanata (Itaiy), in 
1919. Schistocerca panmeusis in 
Uruguay, 1050, See also Crickets. 

Loousta danica : On Sugar Cane in 
Fiji, 151. 

Locust Beans : EphesHa calidella and 
Myelois ceratonicm In Sicily (Ita- 
ly), 281. 

Lodging : Topping of Wheat as Pre- 
ventive, 741. Vuitebceuf ” Swks 
Jura Wheat very RCvSlstant ’h 1090. 

Lolium iemulentuni ; Endoconidlmn 
temulent'um , 1043. 

Loose Smut of Wheat [Vstilago TrL 
tioi^ : Control with IJnie-Siilplnir 
pray, 4 78. 

Lord Ckosvenor ; Apple V ar. vSubject 
to True Silver Leaf in England,47i . 

Luc'etne : Bruchophagus funebris in 
U. S. A., 1203. Chloroohroa sayi 
in U. S. A., 821. Colaspidema atrimi 
in Morocco, 600. In France, 277. 

Lucerne Grub [Cokyspidema airum), 
277- 

Lupin, White: BlepIiarospo}a lerres- 
trls in Italy, 917. 

Lupimts albus, 917. 

Lycaena arion, 1199. 

Lyctus : L. bnmneyts on Timber in 
Australia ; L, cobydoides, L. gly~ 
cyvrJmae, L. opaculus, L. rugulosus, 
L. striahis, L, uniptmotatus, 1208. 

Ly props breviusculus : On Cafmius in- 
dicus in Zanzibar, 817. 

Macrosiphvm : M. avenac and 31. 
sanhorni, Hosts of Leu cop is ni- 
gricornis, 273, M. Unodendri, 143, 
NL [Siphonophora] rosae, 931, 

Macrosporium : M. Caialpae [Calalpa 
hignofiioides x C. Kaempferi), Re- 
sistant to Attack, 517. M, Solani 
on Tomato in Delaware, 1192. 3f. 
tomato (Correlation between Size 
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of Fruit and ResivStaiice of 1 "'oiiia,lo 
Skin to Pii net lire and to M. 

1 0*1 6. 

Mcicroionm pahnaia : On Timlier in 
Zmiziliar, 817. 

Maciiiolachntts rosac : On ROvSe in 
France, 931. 

]\Iada52;ascat : Ceratilis cap li ala on 
Peach, , 6rx. 

Iv'Iaize : Calaridra ary me, and Deslruc 
tioii Cliloro|>icrin, 14S. Clr- 
phis loreyi and Prodenia litiini in 
N. Gnjerat {India.), 925. Forinakle- 
hyde Treatment of Seed, 729. 
Injurious Insects in Zanzil^ar, 817. 
Sphacelotlicca ReiUana in Wasliing- 
toii State, 915. 

Malaclifa rotundijolm : Host of Ala- 
bama argillacea in Porto Rico, 

S23. 

Malacosonta americana, 143. 

Mamesira brassicae : In Stomach of 
Coninion Nightjar, 704. 

Mango {Ma-ngifera iudica) : Anomala 
undulata in Florida, 933. Injurioxus 
Insects ill Zanzibar, 8.1 7. 

Mauihot uiilissima : Pseiidocoixus 
(Daotylopms) virgaias vat. ntadagas- 
cariensis in Zanzibar, 817. 

Maple ; Flost of Fltilccmimm coryli 
in Italy, 479. 

Maqninas langosticidas a fiiego, ” 
1050, 

Maranta arundinacea : RoselHnia vSp., 
814. 

MamsmareJm aRmiosa : On Cajanus 
indic'us in Zanzibar, 817. 

Marasniim periiictosus : Cocoa Var. 
Resistant, in Buiimnn, 35. 

Marguerite : Colaspidema aimm in 
France, 277. 

Marssonia per/ 0 fans : On Fettuce in 
Victoria {Australia), 266. 

Marzuolo : Wlieat Var. and its Be- 
haviour towards Smut in FmiHa 
'(Italy), 597. 

Massachusetts; Lachnus sfrohi on 
Pinus Strob'us, 935. 


Alatisolcpis a-umhilU : CJii Rose in 

Zanzibar, 817. 

Mealy Eng (l^seudacocnfs sp.), 143, 

S23. 

I\ii’gas/igmi(s baUcsIreriP 2(>i. 

Meilfomia leiorarpa: Host of Aphids 
attacked Ipv Cocclutdla sangulnea, 

in Cuba, 923. 

Mela noon inm Saochari, 698. 

Melanilis leda : On Sugar Cane in 
yueeiishuid, 930. 

Meliola, 1049. 

Meloloniha vulgaris : In Siomadi c){ 
Coininon Nig 1 itja;r, 704,. 

M crops philippintis : Destroyer of 
Useful Insects in India, 825, 

Michigan {U. S.) : Lyolus slriafus on 
Oimriis rubra, 1208. 

Micfohntcon cephi : .Nat. Ihxeiuy of 
Cephas cinoius in IJ. S. A., 927. 

Microsphaem (fucvclna, 264. 

Micfoiorys : M. luualus, Parasite of 
SphacrolcrajUifU'i prunastfi in Italy, 
376. M. sylvius, Nat. Ihseiiry of 
luilecanhim coryli in Italy, 47<:j. 

Mildew, Vine : Weather ]h)recusts 
in Relation to Control of Mildew 
etc. at the Agiicultiirxd Meteorolo- 
gical Station, Montpellier, 369. 

Miresa mekmosllcia : On Terniiualia 
Gala p pa in Zaii/iliar, 817. 

MivScible Oils, 934. 

Mistletoe : On Chestmit inSwit/.e.rla.ud, 
269. 

Mods /mgalis : On vSugar Ca.ti.e in 
Que'enslaucl, 930. 

Monilia : M. dnemt and /If. fruotC 
genu, on ICyrus nd RnuiUH sf)p* 
hi Great Britain, 920. PI. fruoii- 
gen a Controlled l)y faine-vSulphur 
Spniy, 478. 

Morocco : TnjurioiivS Insects on Cul- 
tivated Ihiuts, Goo. 

Mosaic, of Potato : ObS(rrvati<.>ns made 
ill U. vS. A., 262. 

Moscjuita, 1050. 

Moth Borer of Cane {Trachymiifa chlO’^ 
ro gramma), 151. 



Mottling: Of vSiigar Cum iu Vovio 
Rico, 698. 

Mucor Mucedj : Action of Cliloro- 
picriii, 595. 

Mucuna vSp. : Baclermm Solmuicea- 
rmrif 13S. 

Myelois ceraloiiiae : On I^ociist BoaiiB 
ill Sici ly (Italy) » 281. 

Mylahfis ampleclc'us and i\L dicincla : 
On Ccijcmits indie us in Zanzil )ut, 
817. 

Wlyztis persicae, 143. 

Natural Biieniies : A crossfedagnms aU 
bus: of Aphis gossypii in Porto 
Rico, 823. Agromyza sp., etc. : 
Of Lmifana aenleata in Hawaii, 
1197. Amsacia albisifiga: Of Lem- 
land aculeala in India, 1197. Ana- 
gfus armaiits Yar. nigrivcnlris and 
A. epos : Of Empoa rasae in IJ. B. A., 
105T. Anlhribus fasclalns : of Eule- 
canimn coryli in Italy, 479. A past- 
teles gaPrielis : C)f Pionea for fic alls 
in Prance, 476. Aplielinus lapsi- 
ligni : of Aphis baker I, 975. Aphi- 
ms philippiae and Aph, pimcEpes : 
of Etileca Ilium coryli in Itaty, 479. 
Aph. pnnrlipes : On Sphaefole- 
ccmkim prunasiri in Italy, 376. 
AS'ura rubricosa : of LanUma acu- 
leata in India, 1J97. Birds, Wild 
in Great Britain, 477. Bkislo/hrix 
sericea : of EiiPk:amiiim coryli in 
Italy, 479. Braconid : Of Aphis 
gossypii in Porto Rico, 823. Bru- 
chobius laiiceps : of Brmhus (jim- 
drimamdahfs in PcYas, 1204. Ca- 
coecia epicyrta : of Laiiiama am- 
kata ill India, 1197. Clialcid : of 
Aphis gassy pii m Potto Rico, 823. 
Idingi : of Etdecanium coryli in 
Italy, 479. Charips {Charips) le- 
guminosa, Reared from Aphis ha- 
keri in Idaho (IT. vS,), 475. Chilo- 
corns hi pus hi talus : of Euleoanium 
coryli in Italy, 479. Ghionaema 
peregrina : of Lanfana aculeala in 


India,, 1197. Clirysopid : of 
Aphys gossypil in Porto Rico, 823. 
Cicmnoholits Cesaiii : of Oidiiiiii 
(Oak) in Brazil, 922. Coer/ineila 
sangiiimea : of Aplikls in Cn 1 .>a, 

923. Coccohacilliis Acridiontm, 1050. 
Coccophagus howanll and C. scu- 
IcUaris : of Sphaeroleccinimn pm- 
nasiri in Itaty, 376. C. sculellaris : 
of Eiflecanium coryli in Italy, 479. 
Coccus indiciis : of Opunlia mona- 

in Australia. 1196. Coracias 
indica : of Barge Insects in India, 

924. Cofvus scapula lus, and C. 

splendens : of Orycies numoceros 
and 0 . boas, in Zanzibar, 817. 
Creanoius gangis and Cusciiia spp. : 
Of Lanlana aculeala in India, 1 197. 
Cycloneda sanguinea : of Aphis 
gassy pii in Porto Rico, 8 23. CycL 
spp. Insecti\^oron8 and Carnivo- 
rons in Cuba, 1097. Besttuclion of 
Zoospores of Plant Divsease Organiins 
Iw Nat. Ik, 1186. Dmensia flavens, 
D. indica, D. lubricipeda {}), D. 
ohliqua var. conf usa and iodam : 
of Lanlana aculeala in India, 1197, 
Dryinidae spp, ; of Empoa rosaa 
in T'f. S. A., 103 T. Encyrius infnlus 
of Eukcamum coryli in Italy, 479. 
Of Lanlana aculeala in Hawaii and 
India, 1197. Nerjara virulula 

in Florida, 929. Eupelmus sp. : 
Of Bruchophagiis funebris iu IJ, S. 
A., 1203. hi a prod is spp. : Of Lan- 
lana aculeala in India, 1197. E-u- 
Ihyrhynchus floridarms : Of Nesara 
virldula in Florida, 929. Exocho- 
mils r^-pusHt talus : Of EiileMinlum 
coryli in Italy, 479. Of Sphaero- 
kcanium prunasiri, in Italy, 376. 
Gymnosoma /uliginosa : Of Chloro- 
chfoa sayi in IT. S. A., 82 x. Habra- 
cytus medicaginis : Of Bruchopha- 
gus funebris in IJ. S. A.^ 1203. 
Hypena sp. : Of Lanlana aculeala 
in India,” 1197. Hyper aspis cam-^ 
peslris ; Of Sphuerolecaunmi pm- 



naslri in Italy, 376. Hyperaspis 
sp. : Of Aphis gossypii in Porto 
Rico, '^23. Isarici sp. : On Phryneta 
sprnala in vS. Africa,, 610. Karscho- 
myia cocci : Of I'^seiulococcus triv- 
gains ill Porto Rico, 823. Lesla- 
dipiosis sp. : Of Bruchophagus fu- 
nehris, 1203. Lencopis mgricornis ; 
Of Scale and Aphids, 273. Liodon- 
tonwr-ns insitehts : Of Bmehophagus 
funebris in U. vS. A., £203. Lobesia 
aeoiopa and L. genialis : Of Lan^ 
tana aculeaia in India, it 97. Ly- 
della slahulans : of Maize Pyralid 
{Pyrausia wthilalis) in France, 47.{. 
M icYobracon cephi : Of Cepkus cine- 
hts in U. vS, A., 927. Microlerys 
limatns : Of Sphaerolecaninm pnt- 
nastri in Italy, 37(). M, sylvhts : 
Of Eiilecaniimi coryli, in Italy, 
479. Ocy pier odes euciwnor : Of 

Clilovochvoa sayi in LI. S. A,., 821, 
Olene mendosa : Of Lanictna acu- 
kata in India, IT97. Pachyura mu- 
rina : Of Oryctes nionoceros and 
0 . boas in Zanzibar, 817. Parapho- 
Yocera senilis : Of Pyrausia me- 
hilalis in France, 474. PerioalHa 
ricini : Of Laniana acitleaia in 
India, 1197. Pedrodomtts suUan : 
Of Oryctes monoceros and 0 . boas 
in Zanzibar, 817, Phae nodi sens 
aenetis : Of Sphaerolccaninni prn- 
nastri in Ital}", 376. Plalyptilia 
psyllodaciyla : Of Laniana acnkaUi 
in India, 1197. Plen fair opts u t alien- 
sis : Of Cepkus cinchts in U. S. A., 
927. Pleitvolfopis sp. : Of Trache- 
lus tabidus in U. S. A., 92 ( 5 . Pros- 
paliella herlesci : Of Diaspis penta- 
gon a in France, (3o2. Rhynchocyon 
adersi : Of Oryctes monoceros and 
0 , boas in Zanzibar, 817. Sarco- 
phaga sternodontis : Of Nezam vhi- 
diila ill Florida, 929. Scymnus 
foseicolUs : Of Aphis gossypii in 
Porto Rico, 823. Sorosporellaiivella : 
Of 'Roctnidae in America, 601. 


Tclenoniiis (ishmeadi : Of Chiorvehraa 
say I in U, S. A,, 821. '.i iO‘r(ist}i:hus 

hvttchophagl and i\ venustus ; Of 
Bruchophagus /unebris, 1203. I'ri- 
ckopoda pennipcs: Of Necara viri- 

did a in Florida, (’scan a semi- 

juniipemns : Of Bnirhits quadrk 
maculaius in Tejcas, 1204. 

Necrobia rufipes : On Drkid Cofvra in 
Zanzibar, 817. 

Nectarine : Phryneia- spinator in S. 
Africa, 610. 

Neophyllaphis podocarpi : On Poda- 
carpus macrophylla in Jafian, Ooy. 

Nevi'usia alnhamensis : Sulijcc't to 
Trnc Silver Leaf in Ihicland, .171. 

New Jersey (U .>S.) : Tkymaius jul- 
gidiis Living on Polyporus belulinus 
and Daedalea confragosa, Respet'- 
tive liOvSts of Birch and Willow, 
473 - 

New Zealand : Id'adicalion of Silver 
Fern {Pieris scaberula), i, itiH. 

Nezara viridula : On Cotton in Porto 
Rico, 823. On Varous Cultivated 
Plants in Florida, 929. Neami 
spp* on Laniana acukata in India., 
1197 - 

Niglitjar, Common : Observations on 
its Food, in England, 704. 

Nisolra weisei : On Hibiscus escuientus 
in Zanzi])ar, 817. 

Nocardia sp. : Action of Ohio topi- 
criti, 395. 

Noctnidac : Destroyed. 1 '>y Cnracias 
indica in India, 924. Host of Boro- 
sporella uvella in lb S., ix)i. 

Nova vSeotia : Phytophlhora Caclonrm 
on Pears, 815. 

Novi us cardinaiis and Icerya purchasi : 
In Relation to (kmista aeihnensis 
and Spariluin junceum in vSdly 

(Italy),. 278. 


.Oak: Peritliecial Form, of Oidium 
in Italy, 2 (bp Sienolechia gemrnclla 

ill Switzerland, 155. 
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Oats : Crown Rust [Puccinla coronaia) 
ill Iowa (IT. vS.), 263. Rust, Suscep- 
tible N. Aiiieiieaii Vars, and Re- 
sistant S. American Vats, 28, 
Straw Bliglit in Wasliingtoii vState 
(IT. S.), 470. 

Occliio di Pavoiie, of Olive {Cycloco- 
nium oleaghium) : Controlled by 
lime-Siilpliiir Bjiray, 478. 

Ocypf erodes cuchenor : Parasite of 
Chlorochroa seiyi in IJ. S. A., 821. 

Odonaia, 825. 

Qdonfoterm.es forniosanus : On Wood 
Constructions in Formosa, 1210. 

“ Oliio : Wlieat Vat. Resistant to 
vSniiit, 5(')7. 

Oidinm : Of Oak : In Brazil, 922. 
Peritlieciai Form, observed in Italy, 
2(Kj.. Of Vine (Oidimn Tuckevi) : 
Controlled b}' Tvime-Snlplmr Spray, 
/478. “ baorcas ” Orape Immune 

to Attack in Cyprus, 594. 

Oil Palm : Cnelacnomenodera elaei- 
dis ill Gold Coast, 605. 

Olene nieadosa : Nat. Fnemy oi Lmi- 
iana aculeala in India, 1:197. 

Oliarls Sp. : On Cotton in, Porto Rico, 
823. 

Olive : Black Olive Scale {Saisseifa 
oleae), and Occliio di pavone (Oy- 
cloconmm olea^mwm) Controlled b}^ 
Rime Snlpliur vSpray, 478. 

Onion : Cusmla suaiwoieus in Wales, 
208. Sclerofiiim cepivorurn, 

Onion Smut {llnfcysHs Ccpulac), 1048. 

Ophiobidiis lyrani in. is , 4 70. 

OpMusa melicerie : On Sugar Caue 
in Queen, sland, 930. 

OptmHa spp. : I'lradication in Austra- 
lia, ii'pf). 

Orange ; Proiostrophus instahilis and 
P, planaliis In Transvaal, 8x8. 

Orange Idy (CenitUis capliafa), 611. 

Orange Free State : Eremnus horlicola 
on Chrysanthemum and Dahlia, 8 ,i8. 
Proiostropims noxius on Wheat, 818, 

Orgyia velusia : On Cotton in Zanzibar, 
817. 


Orobanclic, of Bean : Undeteiiiiined 

Larvae ill Italy, SiO. 

Orthezia inslgnis, 143. On Laniana 
acyiihata in liidra, 1197. 

Oryctes monoceros and 0. boas : On 
Coconut ill Zanzibar, 817. 

“ Otalieite (Blanca) : Sugar Cane 
Var, Attacked b}^ Mottling in Po.tto 
Rico, 698. 

Oxyoaremts alhidipennis : On Cotton 
in Zanzibar, 817. 

PACHYNEUnON COCCOEUM : Oil Aphicus 
punctipes and Blastolhrix sericea 
Nat. Fhiemies of Eulecan.iimi coryli 
in Italy, 479. On Phaenodlscus m- 
neits in Italy, 37(3. 

Pai'hyiwa mnvina : Nat. Enemy of 
Oryctes monocerus tiiid of 0 . boas 
in Zanzibar, 817. 

Padraona hypomoloma : On vSugar 
Cane in Queensland, 930. 

PalCvSline : lusecds Injuiious to Al- 
mond, O09. 

Papaver nitddcaule : Attacked by Phy- 
iophthom vsp. in Victoria (Australia), 
701. 

Papaya : Pucciniopsis Caricas in Flo- 
rida, 921. Pythiwn Builerl, in 
India, 598. 

Papilio deniolens : On Citrus Fruits 
in Zanzibar, 817. 

Parsky : Colaspidemti alrum in Fr^iii" 
ee, 277. 

ParsnipvS : Cuseuta semve^jkntsiiiW'dhs^ 
268. 

Pams memieus, sulivSp, obscurus, and 
P. major, subvSp. newton I : Bene- 
ficial Birds in Great Britain, 477. 

Paspahtm : P. scroinctdatHm : C'ir- 
phis loreyi and Prodenia lUura in 
N. Giijerat (India), 925, Paspahm 
vSp. : Claviceps Paspali in S. Africa, 
JJ34. 

Passer domes licus : HarmfuFBird in 
Great Britain, 477. 

Passi flora : Botryils clnerea and Sclero^ 
linia sp. in Victoria (Australia), 266. 



Patents : Concerning Control of Pests 
and Diseases of PluntvS, ito, 572. 

Pate verte : To destroy Rats, 1052, 

Peach : Capnodis ieriebricosa in, Mo- 
rocco, 600. Ceratiiis capilaUi in Ma- 
dagascar, 61 T, Exoasats deformans 
(Peach Leaf Curl), Lecanmm pevsi- 
cae (Scale) and OkUnm leiiconkmi 
[Sphaeroiheca pannosa^ (Powdery 
Mildew), Controlled with Lime 
Sulpliiir Spray, 478. Phryneta 
spinator in S. Africa, 6 to. Sporo- 
tficJmm Persicae. in Lignria (Italy), 
1 1 94 . V ars . vSiibj ect to False Silver 
Leaf, 47 T. 

Peach Leaf Curl {Exoascus defomiam): 
Control with Lime Snlplmr ^Spray, 
478. 

Pear : Chlorosis, Modification in Treat- 
ment with Iron Sulphates, 366. 
Eulecmiiimi coryli in Italy, 479. 
Fofficula auricularia in Switzerland, 
154. Phryneta spinaior in S. Africa, 
610. Phyiophlhora CacUmtm in 
Nova Scotia, 815. Scab {Fnsicla^ 
dium pirifmm), Controlled with 
Lime Sulphur Spra3^ 478. 

peas; Bacteflurn Solan ace ari mi, 138. 
Chlorochroa sayi in IT. S. A., 821. 
Efysiphe Pisi (= E, commnnis) 
in Brazil, 28. Laria pisonmi in 
Morocco, 600. 

Peclinophora {Gelechia) gossypielkii 823. 
On Cotton and Hihisctts esculenius 
in Zanzibar, 817. 

Pediculoides ventricosits : On Phas- 
nodisciis aeneus in Italy, 376, 

Pemphigus bursarius and P. Imns- 
versus : Hosts of Leucopis nigru 
• corniSi 273. 

Penicillimn, 14 1, lo.ig. Action of 
Ciirolopicrin, 595.. 

Pennisetum typhoidenm : Cirpids loreyi 
and Prodenia litura in N. Gnjerat 
(India), 925. 

Pepper : Cirphis loreyi and Prodenia 
litura in N. Gnjerat (India), 9-25 
Pythium Buileri in India, 985. 


Peregrhnis nuiydh : On Maizv! in 
Zanzibar, 817. 

Pericallia ririni: Na,t. Lnengy of 
Lankina acnleala in 1107. 

Per issopt eras zebra : On rbiaeiUHlisens 
aeneus in Italy, 37G. 

Perkinsiella viliensis : On Sugar 
in Fiji, 151, 

P^cronospora : P. parasitica «»u Tur- 
iii]xs ill Iiidiiiiia, (IJ. vS.), C}i(). P, 
Schleideni on Onions, 1048, 

Persea gratissirna, 377, 814. See also 
Avocado, 

Pest Pear (Op ant la incrmls), 

Pestalozzzia vSp. ; On (Otpressas ark 
sonica and C, tunilosu, in S. 

Africa, 372. 

Pelrodomus sultan : Nat. ivneniy of 
Orytes monceros and 0 . Boas in 
Zanzibar, 817. 

Phaenadisciis aeneus : Pa,rasit<:^ of 
Sphaerolccaniimt prunasiri in Italy, 
37 d. 

Phaseolus Mungo : BnteJms ehinensis 
in Zanzibar, 817, Phaseolus spp. 
See Bean. 

Phleurn pralense : Ccphiis cinolus In 

IT. S. A., 927. 

Phonia sp. : On Cupressus spp. in • 
S. Africa, 372. 

Phorhia ceparuni, lo.jS. 

Phrymela spinaior: On Fruit Tree>s 
.and Other Idants in S. Afric'a, Oio. 

Phfhorimaea opcrcuklla : On Potato 
in Morocco, (k)o. In Sicily, 15a. 
On Tobacco in Central ProviticevS 
of India, 54. 

PhycUa diaphmui r On Castor Oil. 
ill Morocco, 600. 

Phylloperiha hovHcola : In Sitvnuidi 
of Coinui on N ight j ar , 704 . 

Phylloxera; Diiraiitlion (irape-Di- 
rect Bearer R.esivStant to Disease 
in Prov. Cimeo (Italy), 7 ( 38 . 

Physoderma Zeae-M ay das, 1 1 86. 

Phytometra signal a : On Cabbages in 
Zaiizihar, 817. 

PhylophtJnmi : PhyL Cackmtm on 
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Pea.r8, in Nova. Scotio., 815. Phyi, 
ery/Iirosepfu’a on 'Bellndoiiiin in 
Holland^ 119:1. P/iy/, : 

RevSistaiit Vans, in Dutch Indies, 
T085. Phyf-> terreslna, 917. Phy- 
lophthofci sp. on Papaver midicaule 
ill Victoria (Australia), 701. 

Picea Engelmmnii ; Piiyophthorus has- 
selii and P. occidenitilis in Colorado, 
936, 

Pigfern {Pieris scahcmla), 1198. 

Pineapple : Pest>‘: and DivSeasCwS in 
Cuba, 11:1,9. 

Pines : Experiments with. Tiunours 
Caused 1 :)y Bacteria, 142, 

Phi^'Ms : P. iMi'icii) and P, sylvesifis : 
Itxperinieiits with Tumours Caused 
by But'tcria (Coccus), 142. P, 
Strohus : Lackii/iis sirobi, in Mtussa- 
cluisetts, 935. 

Pionea forficalis : Mierolepidopteron 
. on Cabbage, Host of A panicles ga- 
hrielis in Praiiee, ..176. 

Pistachio : Decree of Italian MinivStry 
of Agriculture concerning Couta-ol 
of Trogocarpu-s ballcstrcvll in >Sicily, 
26:1: . 

Pisiacm : P. Terchintlms : Tnjgo- 
carpus ballesfrerii in Sicily, 26:1. 
P. mra, 261. 

PUyophihonts bassetii and P. occi- 
denfalis on Picea Engelmmmi in 
Colorado (IJ, S.), c)3r). 

Planes : LillwcoUclis plalani in Ih'ance, 
:i 56, 

PlatyptUia pimllidaclyla : Nat* Ivneniy 
of Lantmia aculeaia in India, ;ii97k 

Phutia spp. : On Lankma aculeata 
in India, 1197, 

Pleospora, 47. PC poworum, 1193. 

Flcufotfopis ; PI Mtahensis, Parasite 
of Cephns cinctus in IJ. S. A., 
927. Pleutotfopis sp, Para.site of 
Trachelus iahidus in IT. S. A., 926. 

Plodia : P. americana, Action of Ohio- 
ropicrin, 705, P,intefpuncteUa, y66. 

Plum : Capnodis cariosa and C. tc- 
nebriofds in Dalmatia, 609. Eule- 


candumcaryli in Tta.Iy, 4 79. Eximsc/as 
Prmil, Controlli'd liy Binie-Siilplnit 
Spra,y, .:J78, PinymUa sphuitor in 
S. Africa, 61.0, Silver Deaf in 
Iviigland, 471 . Sphoeroiecmuwn 
prunastri in ItaNy 376. 

Plum Pockets {Exoascus Pruni) : Coii- 
trolled with Lime -Sulphur vSpray, 
478. 

Plume Moth {Plaiyplilia pusilladac- 

iyla), .[197. 

Plnic'lla niacoilipennis : On Cabbages 
in Zanzibar, 817. 

Podocarpm macrophylla : Neophylla- 
phis podo carpi in Japan, 607. 

Podosphaera Oxyacanihae var irC 
dactyla : On Bay Cherry in vSwit- 
zerland, 340. 

PaccAUa nivea — Stenolechia genu 
mella, 155. 

Polynpcus ameus, P. Ponti (and vars. 
verns and torpidus), P, pufpureus 
(vans, incokmitus, la liras irahts, ni- 
grirostrutus and verus), P. recumu 
tus 11. sp. (vans, versus and curvatus), 
1193. 

Polyponis : P. hetalkius, Parasite of 
Bb'cli in Ncav Jersey (IT. S.), 473. 
P. igidarus on Vine in Tunisia, 
919* P* Sckweiniisli, P. Tsugae, and 
P. ahiediniis on Tsuga ccmadensis 
in IT. S. A., 267. 

.Ppfyscytahmi : On Orapefruit in Chi- 
cago Mxirket, 14.1. 

Polysulphide, IJme : As Insecti- 
eide and Pungicide, 478. 

XViplan, Carolina : Modification in 
Sulphate of Iron Treatment for 
Controlling Chlorovsis, 366. 

Pofphyronota macvi'Uitissma : On Ci- 
trUvS 'Fruits in Zanzibar, 817. 

Porto Rico : Injurious Insects on Cot- 
ton, 823. Mottling of Sugar Cane, 
698* Strategus quadrifoveatus on 
Coco Palm, 824. 

Potatoes : Chrysophlyctis endobiotica; 
(Wart Disease), Resistant Vars. in 
■ England, 420, Colaspidema atrum 
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111 France, 277. Mosaic, in IT. vS. A., 
262. Nemni vindula in Florida, 
929. Phfliorhnaea operciMla in 
Morocco, 600. Ill Sicily, 150. Puc- 
cinla Pittieviana in S. America, 
813. Rot and Wilt Producing Fungi, 
Temperature Relations, 1044. Span- 
gospofa s^tbterranea in Switzerland 
812. Vats. Resistant to Disease 
Generally in Fran 00,314. 

Potato Tuber Motli [Phthorlmaea 
opercnlsUa) , 54, 600. 

Powdery Mildew of Rose {Oidktm 
lencoconitmi [Sphmrotheca pan- 
v-osa]) : Controlled b}' Use of Po- 
lysulpliide of Calcium, 47 8. 

Proales sp., 1186. 

Prodenia liiura : On Cotton and Hi- 
biscus escuknitis in Zanzibar, 817. 
On Plants in N. Giijerat (India), 
925. 

Prosayleus phytoniylus : On Fruit 
Trees in Australia, 1206. 

Prospaltelki berlesei : Parasite of Dias- 
pis pentagona in France, 602. 

Protostraphus : P. msiabilis and P. 
planatus on Oranges in Transvaal, 
818. P. no.rms, on Wheat in Orange 
Free State, 818. 

Pfunt'is : P. hisiianica, P. triloba : 
vSubject to Silver Leaf (True) in 
Bngiaiid, 471, Primus spp. : Mo- 

- nilia ffUciigena and M, cinevea in’ 
Great Britain, 920 . See also Plum. 

Pseudococcus : Fs. bakeri on Vine in 
California, 932. Ps. hvomeliae on 
Sugar Cane in Fiji, 151. Ps, citri, 
143. On Avocado in Trinidad and 
Tobago, 377. On Citrus Fruits in 
Zanzibar, 817. On Cotton in Porto 
Rico, 823. Ps. longispinns on Vine 
in California, 932. On Cotton in 
Porto Rico, 823. Ps, nipae on Avo- 
cado in Trinidad, 377. Ps. obpusus : 
On Cajamis indicus, Casuarina 
egmsetifoHa, Citrus Fruits, Cotton, 
Mango, in , Zanzibar, 817. Ps. 
virgatus : On Cotton and Ornamen- 


tal Crcepers in Zauzibmt 817. On 
Cotton in Porto Rico, S23. Ps. 
(Daciylopius) virgaius vrir. nmdagas-^ 
carle n sis : On Cassava in Zaiiziliai^ 
817. Pseudococcus sp. on Peanut 
ill Queensland, (>04. 

Psyche graminella : On Vine in Swit- 
zerland, 279. 

Psych idae : On Sugar Cane in Queens- 
land, 930. On Termhuilm Calappa 
in Zanzibar, 817. 

Pieris scabevula : Bradicaiioii in New 
Zealand, IJ98. 

PiiccUna ; P. Arachidis, Si 3. P. 

coronata on Oats in Iowa (U. vS.), 
263. P. graminis and P. inticina 
on Wlieat in Australia, 914. P. 
graminis -Avenae, P. LoUi-Avenae, 
1045. P. Piltieriana 011 Potatoes 
and Tomatoes in vS. Africa, 813. 

Pucciniopsis Caricae : On Papayer 
in Florida, 921. 

Piilvinaria : P. acerkola, P, heiulae, 
P. floccifera, P. inmmierabiiis, 
Hosts of Leucopis nigricornis, 273. 
P. pyriform is on Avocado iiiTrini- 
dad and Tobago, 377. P. vifis on 
Vine in California, 932. 

Pyralid : Of Apples (Carpocapsa po- 
nionella). Controlled by lame vSul- 
phiir, 478. Of Mai'/e {Pyrattsla 
mfhilaiis) : Its Paruvsites in Ih'ance, 
474 * 

Pyrausta mtbikdis, /|,74. 

Pyrcthrum cineraruie folium : Insecti- 
cidal Properties of Differtaii Parts 
of the Plant, 757. 

Pyroderces : P. rileyi on Colton in 
Porto Rico, 823. P. smplciv 011, 
Cotton in Zanzibar, 817. 

Pyrus spp, : Monilia frucligena and 
M. cinerea in Great Britain, 920. 

Pythium Butleri : On Cultivated Plants 
in India, 598. 

Qxiebnsiand : Decikms cilriperda on 
Citrus Fruits, 1207. ' Injurious In- 
sects on Peanut, 6o.|. Injurious 
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I,epidopteroii on Btigar Cane, 930, 
iUiyparida inorosa on vSugar Cane. 
1205. 

Querciis : Q. palustris and 0. pedmi- 
ctilaia : Oidiuiii in Brazil, 922. 
Q. Robiif var. peduncidala and ses- 
sijlora : Stemlechki gemmella in 
Switzerland, 155. O. rubra : Lyc- 
lifs slfialus ill Michigan, 1208. 

Quince : Zenzera pyrina in Morocco, 
600. 

Radish ; Iniinune to Peronospora 
parasiiica, 916. 

Randai Cedar {Cimnin^haniia Ko- 
nishii), 1210. 

Raphamts sp. : Nesara viridula in 
Florida, 929. 

“ Rayada ” : Sugar Cane Variety, 
Riable to Mottling in Porto Rico, 698. 

Red Oak {Querciis rubra), 1208. 

Reddening, of Sumac, 265. 

Resistant Plants : CAhhiTRis gTvAUCA : 
To Termites, 1210. Catat.pa bi- 
GNONIOIDES X C. Kaempberi: To 
Row Teinperatnres and to Macro- 
sporitm Caialpae, 517. Cocoa : 
To “ Krulloteii ” [M arasmiits per- 
■niciosuB) ill Surinam., 35. Cunnin- 
GHAMIA SINI^NSXS : To 'rennites, 
1210. Reeks : To Sckrothtrn cc- 
pivofum, X04S. Oats : To Rmst 
(Oliservations on Inheritance of 
Resistance), 1035. To Rust (N. 
American, Var.), 28. .PLANTS : 
Resistant to vSilver Reaf, 4^:1 . 
Peum: to vSilver Real (True), ,^17,1. 
PoTA'i'OKvS : To Diseases, in 'ITan- 
ee, 314. To Chrysophlyctis endobio- 
idea ill Riigland, 420. BHAEEot ; 
To Sclerotium cepivonm, 1048. 
Tkctona cmANDis : To Termites, , 
1210, Tobacco: To Phytoph- 
thora Nicotianae in Dutch Indies, 
1085. Behaviour Towards Various 
Insects in Cambodia, 330, Tomato : 
Con:elatio,u between Size of Fruit 
Rcvsistance of Skin to Puncture 


and Infection with Miicr/nspuriurd 
Inina /o, io.|5. Vine: To Denia- 

fophnya^y., Riesling Rhenish Clrape, 
in Italy, 994. To Disease generally, 
Direct Hybrid Beaters in Italy, 
T127. Bella vionr of Direct Hybrid 
Bearers during Drought of 1919 
in Touraiiie, 4S8. To Oidiiim, 
I^aorcas Grape in Cyprus, 594. To 
Phylloxera, Diiraiitlion Direct Bear- 
er, in Prov. Cmieo (Italy), 768. 
WiiTOVT : To Cicadula sexnolala 
ilassus $exno tains), New Vat. 
Resistant i n vS wedeii ,192. To Rodg- 
ing etc, Var. Vuiteboenf from S\wss 
Jura, 1090. To Rmst, in Brit. Fast 
Africa, 733. To Smut, 468, 597. 

Reunion : Coelosfenm scabvala on Ca- 
marina cquiseiifoUa, 480. 

Rhahdncnernis ohsenra : On Sugar Cane 
in Fiji, 151. 

Rhamnns : Rh. Alaternus and Rk, 
buxilolim : Novius cardi nails in Si- 
cily (Italy), 278, Rh, alnifoUa, 
Rh. carolbiiana, Rh. Frant^ula, 263. 
Rh. cathartica aiifl Rh. lanceolata 
Alternative Hosts of Puccinia co- 
rn naf a, 2G3. 

Rhina ampHcoUis : On Coconut in 
Zanzibar, 817. 

Rhboctonia Solanl, 470. 

Rhkopeylha dominlca : On Maize in 
Zanzibar, 8.1 7. 

Rhi^otrn^ifs solsiUialis : In Stomach 
of C.onmiou Niglitjar, 704 . 

RliodCvSia, : Rice Pcvsts, .1093. 

Rhnpaea suhmlida and R. vestita. 
On vSugar Cane in Fiji, 151. 

R hi) pahs ip hum pseudobrassicae, 143. 

Rhus copulUna, Rh. Coriarla, Eh. 
CoiinnSf Rh. pyr aides, 265. 

Rhynchocyon adersi: Nat. Riieiii}?* 
of Oryctes manoceros and 0. boas 
in Zanzibar, 817. 

Rhyne hop horns phoenicis : On Coco- 
nut in Zanzibar, 817. 

Rhyparida morosa : On Sugar Cane 
in.' Queensland, 1205. 
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Riles cereirm ; Trae Sih^er Leaf in 
Kiiglaiid, 471. 

Rice : /hnpera on stored (>ra, ins 

ill Java, 149, Calandva orysae, 148 
CifpMs loreyi and Prodenia lihtra 
ill N. Gnjerat, 925. Corcyra cc- 
phalonica in IT. S. A,, 706. Idiemics 
in Rliodesia, J093. Injurious In- 
sects ill Zanzibar, 817. Schoeno- 
hius incertelhts, Chilo suppi'essalis, 
and Cnaphalocrocis medinalis in 
Iiido-Cliiiia, 92 S. 

Rice llotli iCorcyra ce phalonica), 706. 

Rice Weevil, 148. 

'' Riesling,''' Rlieiiisli Grape Var. 
Resistant to Dematophom sp. in 
Italy, 994. 

Rieti, Wheat ; Behaviour towards 
Siiiut ill Hmilia (Italy), 597. 

Rind Disease : Of Sugar Cane [ M elan- 
con him S accli ar i ) , 698 . 

‘‘ Ronianello ”, TOieat : Behaviour to- 
wards Smut in Rniilia (Italy), 597. 

Rook {Corvns jragileyns) : Ilarinful 
in Great Britain, 477. 

Root“bark Chaiinelier {Dectlaits ci- 
ifiperda), 1207. 

Rose : Ado-yelus versut-ns, 151, Ma- 
ciilolaclnrus rosae, in Bh'aiice, 931. 
Mmisoiepis amahilis and Aspidio- 
Hts {€ hrysoniphalns) aonidimn, in 
Zanzibar, 817. Monilia jmcMgma 
iScleroiinia jrnciigena] (Brown Rot) 
and Oidhint leiwocomum [SpJuieio- 
theca pannosa]. (Powdery Mildew) 
Controlled by Liine-vSiilphur Spray, 
47S. Tropinota crinita in Morocco, 
600. 

Rose Beetle {Adoreins versutiis), 151, 

RoselUnia : R. Pepo on Cocoa in Tri- 
nidad : R, Pepo and R, btmodes 
oil Coffee and Citrus aiimntijolia, 
814. 

Rot : Of Citrus, Control of Root Rot 
in SiciW, 1121. Of Potato, Tempe- 
rature Relations ' of ■ Certain Rot 
and Wilt Producing 1 Fungi, 1044. 

Rushes {SparHum funcenm), 7278, 


Rust : Of Oats : Crown Rust. Ob- 
sei:\'atioiis in Iowa, (bb S. A.), 
N. America, n Vai's, liable to Attack 
and vS. Aiiic'iica, \d)rs. Resista,iit, 
28. Observations on Iiilieiitarice 
of RCvSistaiice, 1045. Of Peanuts 
{Uredo Araohidis) in S. America, 
813). Of Wheat : RcvSistaiit Vars. 
in Brit. R. Africa, 733. Self-Sown 
Wheat in Relation to Spread of 
RUvSt in Australia, 914. Black 
Rust {Pace him gram inis), 914. 
Brown Spring Rust (P. trUicina), 
914. 

Rye : Cephus chiclits in IJ. vS. A., 927. 
Cldorochroa siiyi in IT, vS. A., 821. 
Trad ictus tabid ns in II. vS. A., 92(1. 

vSahara, A!,C3^rian : Lecerfia chilh 
rhpyga on Aristlda, punge-ns, 82 2. 

Sahlbergia singularis and S. theohro- 
ma, O71 Cacao, 1114. 

Saint-Tliomas (Island) : Heliolhfips 
ruhvodnetns on Cocoa, 275. 

Siiissetia : S. nigra on Avocado in 
Trinidad and Toliago, 377. 5. 

oleae, Controlled by Lime "Sulphur 
Spray, 478. On Vine in California, 
53‘^- 

Salsola- ITagus ; Chlorocliroa say I in 

U. S. A., 521 . 

'ASaltona. 1050. 

Savchophaga siernodonlis ; Na.t, Ihie- 
niy of Nemra virkiula in Jdorida,, 
929. 

Scab, Ajiple and Pear {Ihtsickidkmi 
deiulrltdcum and F. pivinum) : Con- 
trolled by Linie-vSiilpliiir Spray, 
478. Potato Scab [Spongospora suh^ 
ierranea), 812. 

Scale : Almond Scale {Eulecaninni 
coryli) in Italy, 479. '.Fig Scale 
{Ceroplastes rasci), Olive vScalc 
{Saissatda oieae) and Peach Scale 
Lecanhmi persicae), Controlled 
by Lime Sulphur vSpiay, 478, 

Schistoceroa : Sch. pcifanensis in T'lru- 
guay, 1050, ScIl tatarica in 
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rocco, ^)Oo. Control Algeria. 
147. 

ScMsonenra lanl^eni Coiitrollccl hy 
IJme“vSiil{ 3 liiir vSpray. 478. 

Sc/ioenobins incevtellus . On 1 -^.ice in 

Iiido-Cliiiia, 928. 

Scleroiinia : S. IniUhtrumy 1048. S. 
/mciigemt, Controlled by Idnie-Siil- 
phiir Spray, 478. SclcvoUnict sp. 
on Pa ssi flora in Victoria (Austra- 
lia), 266. 

ScUfotiuni : S', cepwonmi on Onion, 
!048. S, ecM'iiakmi. : rVction of 
Cliloropictiii, 595. 5 . [Scleroti- 

nia) Opimilariim. Parasite of O- 
puntia sp. in IC vS. A. and Argen- 
tina , 1 1 99 . S . sie i latum, :i 1 93 . 

Scyninus roseicoUis : Nat. Ii)nemy of 
ApJiis gossypii, in Porto Rico, 823. 

Seleuoilmps ntProclnctn-s : On Avocado 
ill Trinidad and Tobago, 377. 

Septoria rhohm : On Sumac in Italy, 
265 . 

Sereb " : Of Sugar Cane, {>98 . 

vSevSaine : Corey cephalonica in TJ. S. 
A., 70 G. 

Sesamia : S. cakmiistis on Maize and 
Sorghum vulgare in Zanzibar, 817. 
S. nonagfioides on Sugar Cane in 
Morocco, 600. 

Sekmiofpha niaogalaeslruita : On vStor- 
ed Tobacco in vSimialra,, 3.29. 

Shallot : Resistance to Sclerolium 
cepivorum, ;i:048. 

Silk Cotton [Eriodendron anjracluo- 
sum) Dysdercus supersiitioms and 
1 ), juseialus, 81 7, 

Silmnus siu^himneiisis : On Muizc^ in 
Zanzibar, 817. 

Silver Fern {Pieris scaherula), 1398. 

vSilver Teaf : ' False and True S, T, : 
Plants subject to Attack in Fng- 
land, 473. St&reum purpuretmif 
Agent of True vS. T,, 471, 

Siniodactyhis cinnamomeiis : On Su- 
gar Cane in Fiji, 151. 

Sitotfoga cereaklla : Action of Clilo- 
ropicrin, 705. 


Skylark {Alav.da arveusis): Beueildal 
Bird in Great Brilaiii, 477- 

Small Cane Beetle Borer {Tfochor- 
rhopahis sirangulaitis), 151. 

Small Pox, of Sumac [Septoria rhcAnu), 
2G5. 

Smut, Wheat [Tdkdia TriiicA), 468. 
4.69. Behavioiii of Certain Varie- 
ties of Wlieat ill Bmilia (Italy), 
597- Control with Fime vSiilphiir, 

47S. 

Solenopsis geminala : On Avocado in 
Trinidad and Tobago, 377. On 
Urena lohala in Porto Rico, 
823. 

Sorghum : S. halepense as Weed, 
202. 5 . vulgare : Injurious Insects- 
iii Zanzibar, 817. Sorghum spp. : 
Sphacelo theca Reiliana, 915. 

Sorosporellu ^wella : Parasite of Noc- 
tuidae in England, ()or. 

Soutlieni Green vStink Bug [Nemro 
viridula), 929, 

Soy'a : Bacterium glyckmmimTJ , vS. A., 
81 1. Bact. Sokmacearmn in Flo- 
rida, 3. 38. 

Sparrow-Hawk (Accipiier nisus) : 
Harmful in Great Britain, 477. 

Spartium fimcetmi : Icerya pureJmsi 
and No7)ius cardiualis in Sicily (It- 

aly), 278. 

Spelt : CepJms cinctm, in IT. S. A., 
927. 

Sphaoeloilmca Reiliana : On IMaize in 
Washington vState, 915. On Sor- 
ghum spp., 9 'i 5 . 

SphamlecMni%mi pnmmiri : On Flinii 
in Italy, 378). 

Sphasfotheca pannosa: Controlled by 
I/inie-vSulplmr Spray, 478. 

Spiraea japonica var. ghhmia : True 
Silver Leaf in England, 471 . 

Split Worm {Phthorimaea opercu- 
lella), 54. 

Spongospora suhterranea : On Potato 
in Switzerland, 812. 

Si)orotricliosis, Peach {SparotrP 
chum Persicae), 1x94. 



Spomtficimm- Persicne : On Peaches in 
Liguria (Itah’'), 1194. 

Spotting, Apple, 2.193. 

Sprays : Clieniical Investigations, 135. 
New IrivSecticide and Pmigicide for 
Vines, 145, Lime Sulpiiiir or 
Polysulpliide of Calcium, 47S. 

Stalling [SHi-nms m-Igaris) in Great 
Britain, 477. 

Sienolechia gemmclla : On Oak in 
Switzeriaiid , 155. 

Stei'lcUh albifasciaia On Avocado in 
Trinidad and Tobago, 377. 

SterigmatocysHs , 1049. 

Ste m toe he kts ( C ■ptorrhynclms) mem- 
giierae : On Mango in Zanzibar, 
Si 7. 

S irate gits quadrifoveatus : On Cooo- 
Paim in Porto Rico, 824. 

Straw Blight : Of Wheat, Barley 
and Rye in Washington State (U. 
S.}, 47^* 

Strawberry : Disease observed New to 
S. Australia, 367. 

Stripe, Tomato {BaciUits Laihyri (?), 
700. 

Stunms vulgaris : In Great Britain, 
477 - 

Sugar Cane ; Giuinning (Bacterium 
vasculavmn), 69S, Insects (Chief), 
Injurious in Fiji, 151. Lepidop- 
teron in Queensland, 930. IMot- 
tiiiig and Yellow Stripe, in Porto 
Rico, 69S. Rats, iiiS. Africa, 1052, 
Rhyparida morosa, in Queensland, 
1205. Rind Disease (Melanoonittm 
Sacckari), 698. '' Sereli 698. 

Sesamia nonagrioides in Morocco, 
600. Tomaspis saccharina : Ef- 
fect of Rain on T, s. in Trinidad, 
703 - 

Sugar Cane. Army Worm (Cirphis 
loreyi, C, tmipu-ncki), 151. 

Sugar Cane Wireworm (Simodacty-- 
his cinnamo^ie'us) , 151, 

Sulphate, Iron : Modification of Me- 
thod of' Control of Chloroses of 
Woody Plants, 366. 


Sumac : Exoascus purpura sea is and 
Sepioria rkoina in Italy, 265. 

Sumatra : Lasiodenna serricoruc and 
Seioniorpha margalaesirit i tit on Stor- 
ed To 1 )acco,, 129. 

Surinam: Cocoa Resistant to Krul- 
loten [Mamsinius peamciosits) , 35 . 

Sweden : New Wheat Var. Resistant 
to Cicaditla sexnotaki (Jassus sex- 
nokitus), 192. 

Sweet Potato : Injurious Insects in 
Zanzibar, 817. Nezara- viridula in 
Florida, 929. 

Switzerland : Forpcula auricularia 011 
Pear, 154. Lodging etc. Viiite- 
boeuf Jura Wheat ver}^ Resistant, 
1090. Mistletoe on Chestnut, 269* 
Podosphaera Oxyacantlm var. trk 
dactyla on Bay Cherry, .140. 
Psyche graminella on Vine, 279. 

Sylepta devogata : On Cotton mdEl- 
bisc-us esculenius in Zanzibar, 817. 

Tea: Diseases and Pests in Java, 
209. 

Teak (Teotona grandis) ; Iimmiiie to 
Termite Attacks, 1210. 

T&lenomus ashmeadi : Parasite of 
Cdilorochroa sayi, in U. S. A., 821. 

Temperature : Caialpa hlgnoniodes >;: 
C. Kaempjeri RcvSistaiit to Low 
Tempemtiires, 5 1 7 . CliIoro|)icri n , 
Influence of t. and otlier Phyvsical 
AgencievS on Insecticidal Proper- 
ties, 274, Potato Rot and Will- 
Producing Fungi, Temperature Re- 
lations of, 1044. White Ants, Com- 
parative Ffi'ect of Soil Temperature 
and Wiiite Ants on Crops in Biluir, 
(India), 1053. 

Teuchri aides inaimtamcus : Action of 
Cliloropicrin, 705. On Maize in 
Zanzibar, 817, 

Tenues bellicosus : On Coconut, £11- 
genia caryophytlata and Timber in 
Zanzibar, 817. 

Termites': Teak ijectona gremdis) Im- 
mune to Attack, 1210. Formosan 
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Termites and , Means of Control 
1 2 TO. See also White Ante. 

Tetranyo/ius : T. bi^^mfcalai-us, 2\ 

mylibfsphiis and T. lehtflifs, 
trolled by Idme-Suliduir Spray, jyb. 
T. leiaritts on I'reiieh Clievrier 
Beall, 3!b. 

Tetfasiichus bvuckophayl and 1 \ ve~ 
mistm ; Parjisites of Bruchopha- 
gus fiiiiehris, in IT. sS. A,, .i:a,s3. 

TexiivS : Bru^chus {fuadibinaciflai'us on 
Catjdrpig, r204, 

Thalassoirles digressa : (3ii Castor Oil 
in Zanzibar, <S! 7. 

Th&obromd C(i'C(f-o, see Cocoa. 

T hryo iwmys s 'W indo i 'ei i i a ui is , x 052. 

Thymalus jiilgidus : Idvinii; on Poly- 
poms holiflli-i-iis and Daedaha con- 
jragosn, .Respecti\'t‘ Hosts of Birch 
and Willow in N. Jer.sey, (IT. vS.),, 
473 - 

Tlirusli : Tnrdns' mitsk its and T. 
pilaris, Beneficial Birds in Oreat 
Britain, 477. Missel TliriLsli (T. 
visedvofus), 477. 

Tilktia : 1\ Panes (~ T. Triiici) : 
Bella, viour of Certain Wheal Vars. 
ill 'Kniilia, (Italy), 579. T. laevis 
on Wheat in Iviniiia, 5 <) 7 . 1\ Tri- 

tici : IhTect of lame Sul|)luir sS]>ray, 
47S. Control in Italy» 468. Dry 
Treatment with C<>])per Carbonate 
as Preventive., 46<;;i. 

Tiniher : Dimudevas miii'iii-as, Metcro- 
tvma pahnala a_iid I'crwes hcllifosus 
in Zanziliar, <S! 7. Lycln-s bra'iincitH 
in Australia,, i 20S. 

T-inea grand la : Action of Chloro- 
picrtii, 705. 

1' ip ala oleracea ; In Stoniacli of Com- 
mon Niglitjar, 704.' 

Tit: Blue Tit (/4/r/asa.v,/cn/A-7/s subsp. 
ohscunis) and (Ireat Tit {.P. ma- 
jor siibsp. ne'w(oni) : Beneficial 
Birds in threat Brilaiii, 477. 

Tobacco : Behaviour towards Insects 
in Cambodia, 330. Injurious In- 
vSects in India, 54. Lasioclerma 


se rri corns a nd Sedomv rp]i 1 1 ma f ga- 
la rs hi at a on sSlored Tol')aeco In 
Snnialra, \ ax. .Phylopirthora Ah'- 
(•olianaa in Duldi 1C [iidies, 85. 
Resistant Va,rs. 5083. 

Toba.go ; Inseids Injurious to A.voeado, 
377 - 

T(,>el»a, : Roots of Degitdia. eUif- 

lim, s/| 3 . 

Tiriaaspis saccharma : Effect of Rain 
on Spread of T. ,s\ Injurious to 
Sugar Cane in Trinidad, 703. 

Tomato : Bacillus Lailiyri (?) in 13 iig- 
la,ud, 700. Chlovodifoa sayi in 
H. S. A„, 821. Disease o 1 )served 
in N. iCiistralia., 367. M acrosporium 
Sol and in Delaware, i i<)2. IVIa- 
cfosp<)riimi lomalo, 1046, Pucxinia 
Pilticriana in vS. America, 813, 

To]i])iug, of Wheat : As Preventive 
against laxlging, 7,.j 1 . 

lira did as tabidus : On Rye and WJieat 
in U. S. A., 

Tradiycantra chlon^grawma : On Sugar 
Cane in I'iji, X5i. 

Tragocepkala variegala : On Cajanas 
ladicas a.nd Citrus Fruits in Zan- 
zibar, 817. 

Transvaal: Pndifsiropkas plcrnadas on 

Orange, 818. 

Tree Pear {Opnniia nionacantha), 

I I eMe 

Tribolia'in : 7 '. caslancifnn on Alaize 
aiul Ricc^ in Zanzibar. 817. 7 A mi- 
vale ( -••• T. jtaTu gins ami) : Co,m] >a- 
rative Action ai Chloropicriii on 
71 a, and oryrsae, 37.4. T. jervu- 
ghunini on Peanut in (leensiaiid, 
604. 

Tridiopada pennip&s : Nat. Tdiemy of 
Nceara viridnla in Idqrida, on). 

Trinidad : Diseases of Avocado, 472. 
Injurious' lasects on ' Avocado, 
377. RosdVtnia Pepo, on Cocoa, 
8x4. Tomaspis sacchaHna on Su- 
gar Cane, 703. 

Tf iphaena pronnba : In vSlomadi of 
Common Nightjar, 704. 


7 
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Triticum poioniciim, T. polonicum 
X T. imJgare, T. viUgaro, Triti- 
cum spi>., 597 ^ 

T roclwrrhopa Ins siraiigulatus : On Su- 
gar Cane in "Fiji, 15.1 . 

Tfogocarpffs ballestre rii ; On Pistacliio 
in Sicily (Italy) : Decree for Con- 
trol, of this PCvSt, 261 , 

Tropinoki criniia in Morocco, 600. 

Tsuga canadensis : Poly for us ahie- 
ilims, P, Schiminitzii and P. Tsu- 
gae, ill U. S. A , 267. 

Tuberodryobius perslcae : On Almond 
in Palestine, 609. 

Tumours : Caused hy Bacteria on 
Pines, 142. 

Tunisia : Polyporus igniarms on Vi- 
ne, 919. 

Tuf'dits ni'uskus, T. pilaris and T. 
visck'oms ill Great Britain, -177. 

‘‘ Turgido (Wlieat) : Behaviour To- 
ward Smut in Emilia (Italy), 597* 

Turnips : Peronospora parasitica, in 
Indiana, 916, 

Turpentine : Trogocarpits ballestre- 
rii in vSicily (Italy), 261. 

United States : AUeniaria sp. : On 
Dates in Arizona. 1049. Bade- 
viimi airojaciens \ on Wheat, <113. 
Bad. glycineum on Soya ,811. Bud. 
Sokmaceanim : on Beans in Florida, 
1 38. Boiiytis on Apples in Chi- 
cago Market, 141. Bmohophagus 
fnmbris on Inicerne, 1203. Bvuchtis 
qiiadfimaciilatus on Vigna Catjang, 
in Texas, 1204. Cephus cwcius on 
Wheat, Rye, etc, 927. Charips 
( Charips ) legtiminosa ; Reared 
from Aphis ha her i in Idaho, 475. 
Chlovochroa sayi on W'heat, etc., 
821. Corcyra cephalonica on Cocoa 
Beans and other vStored Veget- 
able Products, 706. Empoa wsae 
and Empoasca ma li on Apple, 1051. 
Helmmihosporium sp. on Wheat in 
Illinois, 810. Lachnus strobi ou 
Pimis Sirobus in Massachusetts, 


933. Mctcrosporitmi Solmii 011 To- 
inato ill Delaware, 1192. Mo- 
saic of Potato, 262 , Peronospora pa- 
rasitica on Tiiniips in Indiana, 
Pityophlhorus basscUl and. P. oci/iden- 
talis on Picea Engehnanni hi Colo- 
rado. 536. Polypfynts uhietkms, 
P. Scdiweinitsii, and P. Tsugae on 
Tsiiga canadensis, 267. Polyscy- 
talum on Grapefruit in Chicago Mar- 
ket, 141. Pucciula coronata (Crown 
Bust of Oats) in Iowa, 263. P. piiie- 
viana 011 Potatoes and Tomatoes, 
cn3. Sphacelotheca Reiliana, on 
Maize in Wasliington, 915. Straiw 
Blight of Wheat, Oats and Barley, 
in Washington, 470 . Thymalus ful- 
gidus, ITving on Polypoms betu- 
linns and Daedalea conf ragosa found 
on Birch and Willow in New Jersey, 
473. Trachel'us tahidus on 'Wheat 
and Rye, 026. Uredo Arachidis 
Ready to Invade IX S., 813. 

Ustilago Coicis on Coix jMcryma- 
Join, 918. 

Uredo : U. Arachidis on Peanut and 
U. PiUieri on Potatoes and Toma- 
toes in S. ilinerica, 813. 

Urena lohata : Alabama argillacea and 
Solenopsis gemdnaUi in Porto Rico, 
823. 

Urocystis Cepulae, 1048. 

TJrugua}’- : Invasion of Eoc lists in 
1 9J 7-.1 918, and 1 91 9-i 920 , 1 050 . 

Uscana semi/imilpenrnis : On Bru- 
chas qiuuifimtuMlat'Us in Texas, 
.1 204. 

Ustilago : U, Coicis on Coix Lacryma- 
Jobi in U. S. A., 91S. li, I'riiici 
Controlled by Xiine vSiilpliur 
Spray, 478. 

VAiOiyO " of Sumac (Septa via rhoi- 

na), 265. 

Vamihis vulgaris, 477, 

F erticillium alho-atrimi, 1044 . 

Victoria (AuvStralia) : Diseases of 
Lettuce and Passipma, 206, Phyla- 
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phthora vSp. on Papavev ■midicAiide, 

70 .1 . 

Victoria Plum: to Silver Leaf 

(True) in Iviiglaiul, .\yi . 

Vigva: to Caljtnig: Bruchm qua- 
drimacahUits in Texas, ico.j. PL 
gna siven-sis : Nc-^aff^- -inridifla, 111 
Florida, 020, See also Co\q:>ea. 
Vine : Alteration of Bundies of Isa- 
belle vine (Vitis Lahnisca] in Bra- 
zil, oil. Dentatophora- sp. Riesl- 
ing Klieiiisli var. Resistant in Ita- 
ly, 994, Diseases Deiierally : 
Direct Ilylirid Beai*ers Resistant in 
Ttaty, !!27. Duraiitliaii, Direct 
Bearer Resistant in I Laly, 768. 
Liiiie-Siil|,5liur S])ra,ys as Jiusecti- 
cide and Iniiigieide, 143. Frost: 
Beliaviour <)i‘ P'ro/xn Vines in 
Upper Italy, Lahidaslmnis 

fioriisi in j\r(>roeeo, 000. IMildew, 
Weather iu)recasts at' vStatioii of 
Agricultural JM'eteorology at: IVlont- 
pellier in Relation to Control of 
M., etc, 36<). Oidiimi : Controlled 
byIduieSiilplunnS])ray, 4.78. " Loar- 
cas ” Uraiie Iinmiuie iu Cyprus, 
594, Pliylloxta'a : Diiranthan Di- 
rect Bearer Ri^sistaiit in Italy, 768. 
Fhvymta spinaiar : In -S. Africa, 
610. Polyporui! Igniarliis : In Tu- 
nisia, Psydw grmiiinella : In 

vSwiizerland, 27«n vA'ale : In Ca- 
lifornia, 032. 

Vismtmi alhimi, 200, 

Vitis lAihritsca . 9.1 J . Bee Vine. , 

“ Vfiladora ”, 1050. I 

” Vultcjlx'cuf vSwiss Jura Wheal' 
very Resistant to Lodging, etc., 
[to 90. 


Wart DiSRASt:, •Potato [Chryso- 
phlyclis endohictica) , 420. 
Washington (IT. vS,) : Sphacdotheca 
RrAlimia on Maize, 915. Straw 
Blight of Wheat, Oats, and Barley, 
470, 


Weevils : Control lAperiiiicnls 
Ciiloropieriii, 274 ICirv* Weevil 
{Calau.dra oryrute), i\|8 

Western Orass-Steni vSawil}", . (Gc- 
pkiis ciihcitis), iyiy. 

Wh<‘al : Burk. ri‘uin atrofdciims , in 

X". S. A. and Canada, 913. Ce- 
plim chu'his, in U. S, A,, 927. Chlo- 
inchroa sayi, in U.v^. A , 821. Chlo- 
ropieriii, Rffect on Wheat Parasites, 
705. Cicadnia^ sexonolata- (Jas- 
sns sexiiokitns) . Vew Var. Rcvsis- 
tant to Attack in Sweden, 192. 
'Heifiiiidlu^sporiipni sp. in Illi» 
nois, 810. TA)dgiiig : Topping of 
Wheat as Preventive Measure, 741. 
Vuiteboeiif. Swivss Jura var, rc\sis- 
tant, ro<)9. ProhsU'opkm voxius, 
III Orange h'ree State, 8i<S. Rmst : 
Self-vsown Wheat susceptible, in 
Australia,, <n ,j.. Resistant va,rs. in 
Bril. Id ilfriea, 733. vSnmt : Be- 
, havionr of Certain vars. in Umi- 
lia, (Italy), 597. Control Kxpe- 
riiiienls in Italy 468. Control by 
TTvSe of labile Siilplmr, 478. vStraw 
Blight, in Washington vState, 1070. 
Trachelus tabidus, in U. S. .A, 926. 

Wliea.t Smnt {lllletia iriiici), 478. 

White Otub: Of Alluvial and Red 
Hill Soils {Riiapnoa sahnitida)^ 151. 
Of Sandy t^oils (Rh. vosiita), :i5i. 

White-pine A|')lii{i {[jwkims strobi), 
<> 35 - 

While R(.)l Di, sense,, of Otti(.)n Bulbs 
{Scdrroliuni cepivomm), :h>48. 

Willow, Oolden : liitleixmmm coryli 
in Italy, 47c). 

Willow : Daodakut cirnffagosa in New 
jersew {IT. S.), 473. Phryneta spB 
nator in vS. Africa, 610. 

Wilt : Teniperature Relation of Cer- 
tain Potato Rot ' and Wilt Pro- 
ducing Ihingi, 1044. 

Winter Moth {Cheimatobia bmmata), 
60S. 

Wood Pecker (Gecimts viridis) : Be- 
neficial Bird in Great Britain, 477. 
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Wood Pigeon (Cohrmba pahmihus) : 
Haiiiifiii in Great Britain, 477. 

XyiEBOEiksmspAE: Oji Stone Fruit 
Trees in Morocco, 600. 

Xylomiges sunia : On Cotton in Porto 
Rico, 82 3. 

YEJ.now P£:rsiic 3 rk Yel- 

low Egg Plum) : Resistant to 
True Silver in Pdigland, 

^73, 


ITeilow Wirewoiiii {Lacou. strwiU 

coilh), 151 . 

Zanzibar : Injnrisoiis Insects 011 

Economic Crops, 817. 

Zeiiyxra pyrin a : On Fruit Trees 
in Mon.>cco, 000. 

7An.c Pliospiuite : In Control of Focusts 
ill Italy, i.p>. 

Ziicdietto '’I AYiieat Vat. and Be- 
baviour Towards Smut in 
(Italy), 597. 
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IV. WEIGHTvS, limsmins AND MONEY OF TRH VARIOUS 
COUNTRIES WITH THEIR ENGLISH KQUIVAUENTS. 


1 Archine (Russia) 

1 Ardeb (Egypt) 

I Ardeb of wheat (Egypt) 

I Ardeb of hulled maize (Egypt) 

I Ardeb of barley (Egypt) 

I Ardeb of undecorticated rice (Egypt) 

I Ardeb of decorticated rice {Eg5pt} 

I Arpent (Canada) 

I Are [loo square metres] 

I Arroba (Brazil) 

I Arroba (Cuba, Guatemala, Paraguay, Peru) 
i Arroba (Mexico) 

I Bale of cotton (Brazil) 

I Bale of cotton (United States) 

I » » B ' s 

I Bale of cotton (India) 

1 Barrel of wheat dour (Canada, United States) 

I Bar, see Miilier 
I Bow (Java, Dutch Indies) 

I Bushel (United States) 

I Bushel of oats (United States) 

I Bushel of oats (Canada) 

I Bushel of wheat and potatoes (United States) 

I Bushel of barley (Canada, United States) 

I Bushel of raw rice (United States) 

I Bushel of rye, hulled maize, linseed (Canada, United States) 
I Cadastral arpent (Hungary) 

I Cental (United States) 

I Centiare [lo square metres] 

I Centigramme 
I Centilitre 
I Centimetre 
I Centistere 

I Centner (Germany, Austria, Denmark) 

I Centner (Sweden) 

I Cho [6o ken] (Japan) 

I Cho (Japan) 

j Crown [loo heller] (Austria-Hungary) 

I Crown [loo ore] (Denmark, Norway, Sweden) 

I Cubic centimetre 
X Cubic metre ' 

1“ Decagramme [lo grammes] 


= 27.99961 inches 

— 5.44435 bushels 
c. 95264 cwt. 

~ 2.75580 cwt. 

3.3621.1 cwt. 

= 5.72812 cwt. 

“ 3.83843 ewi. 

:= 0.8450X acres 

~ 107.63915 square i'eel; 

= 33-0695^ b;>s. 

~ 25.35841 lbs. 

— 25.36687 lbs. 

= 396.83415 lbs. 

=s 4.46431 cwt. {gross wL} 

~ 4.26788 cwl (tiet wt. 

= 3*57145 cwt. 

= 1. 75001 cwt. 


“ 76.36998 square feet 

= 0.96896 Imshels 


32 

lbs. 

34 

lbs. 

60 , 

lbs. 

4S 

lbs. 


lbs. 

56 

11>S. 


=• 1.42201 acres 

«■ 100 lbs. 

« 10.76392 square feet 

*= 0.15433 grains 

= 0.0022 gallons 

- 0.393715 iiiciies 

=* 0.35315 cubic feel 

™ 1 10.231 71 lbs. 

™ 93.7x238 libs, 

= 1 x 9.30327 yards 
« 2.45068 acres 

« lod at par 

— IS I %d at par 

« 0.06102 cubic inches 

» . 1,30795 cubic yards 
0*35275 02. 
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I Decalitre [lo litres] 

I Decametre [lo metres] 

I Decare [looo square metres] 

I Decastere [lo cubic metres] 

I Declare [lo square metres] 

I Deciatine [2 tclietwert] (Russia) 

I Decigramme 

I Decilitre 

I Decimetre 
I Decistere 

I Dinar 5 gold [100 para] (Serbia) 

I Dollar, gold, $ [100 cents] (United States; 

I Drachm, gold [1.00 lepta] (Greece) 

I Dz. = Doppelzentner (Germany) 

I Egyptian kaiitar (Egypt) 

I Feddan Masri [24 Kirat Kamel] (Egypt) 

X Florin, gold, or Gulden [100 cents] (Netherlands) 
I Franc [100 centimes] (France) 

I Gallon (United States) 

I gramme 

I Hectare [10000 square metres] 

I Hectogramme (loo grammes) 

X Hectolitre [100 litres] 

X Hectometre [100 metres] 

I Hectostere [100 cubic metres] 

X Jarra (Mexico) 

I Kadastral hold, see Cadastral arpent 
I Kin (Japan) 

I Kokou [10 to] (Japan) 

I Kokou of oats (Japan) 

I Kokoxi of cocoons (Japan) 

I Kokou of wheat and maize (Japan; 

X Kokou of barley (Japan) 
j Kokou of naked l;jarley (Japan) 

I Kokou of rice (Japan) 

X Kopek (Russia) 

X Kwm (Japan) 

I gold [loo bani] (Rumania) 

I Ueu [100 statinki] (Bulgaria) 
j Uira [100 cenicsimi] (Italy) 

1 Uitre 

I Manzana (Nicaragua, Guatemala) 

I Mark [100 Pfeiinige] (Germany) 

I Mark [xoo penni] (Finland) 


•-= 2.1997-6 galloiu^ 

= 32.S0640 feet 

— 1195.9 ^'’^2 7 square yards 

~ 13.07951 cubic yards 

— 1 1.95986 square yards 

2.6996(3 acres 
^•54.323 grains 
0.022 gallons 
0.0027497 bushels ' 
3.93701 inches 
3.53146 cubic yards 
9 £■/ at par 

4 j I Vjfi d at par 
9 ®V®4 cf at par 

== 220.46341 lbs. 

™ 99.04980 lbs. 

=*- 1.03S05 acres 

= 1.9 7 (/ at par 

« 9“Ve4d at par 
^ 0,83270 gallons 

™ 0.03527 oz. 

!= 2.47109 acres 

== 3.52746 oz. 

j 21.99755 gallons 

( 2.74967 bushels 

== 109.36133 yards 

~ 130.79505 cubic yards 
= 7.22642 quarts 

--ss 1.3227S lbs, 

™ 1.58726 quarts 

••=« 1. 5501 4 cwt. 

=« 82.67268 lbs. 

— 2.58356 cwt, 

2.06685 cwt, 

2.69428 cwt, 

2.80501 cwt. 

I »/*0« farthing at par 
8.2673S lbs. 

9 “/«« d at par 
9 d at par 
9 at par 
0.21998 gallons 
0.0275 bushel 
1,72665 acres 

1 1 Vi d at par 
*» 9 ®V»i d at par 





I Mamnci Factory {India) 

I Maiind Imperial (India) 

I Metre 
I Milliare 
I Milligramme 
I Millilitre 
I Millimetre 
I Mlllstere 

I Myriagramme [loooo grammes! 

I Myiiaiitre [lo ooo litres) 

I Myriametre [loooo metres] 

I ^nilier [x 000 ooo grammes] 

I MilreiSj gold (Brazil) 

I Milreis, gold (Portugal) 
t Minot (Canada) 

I Morgen (Cape of good Hope) 

1 Mnid (Cape of good Hope) 

I Oka , (Greece) 

I Oke (Bgypt) ^ 

I Peseta, gold [loo centimes] (Spain) 

I Peso, gold [loo centavos] (Argentina) 

I Peso, gold [loo centavos] (CMli) 

I Pic (Egypt) 

I Pikitl (China) 

I Pikul (Japan) 

I Pond (Russia) 

I Pound, Egyptian, gold [loo piastres] 

I Pound, Turkish, gold [loo piastres] (Ottoman Empire) 
I Pund (Sweden) 

I Quintal 

I Rouble, gold [loo kopeks] (Russia) 

I Rupee, silver [i6 annas] (British India) 

X Square metre 
I Stere [i cubic metre] 

I Sucre, silver (Ecuador) 

I Talari [go piastres] (Egypt 

I To (Japan) 

I Ton (metric) 

I Verst (-Russia) 

I Yen, gold [2 fun or 100 sen] (Japan) ’ 

I Zentner (Germany) 


74.6709 ibs» 

!w 82,28136 lbs, 
w 3.28084 feet 
as 1,07639 square feet 
= 0.01543 grains 

=» 0.00022 gallons 

** 0.C3937 inches 

sa 61.02361 cubic inches 
a= 22.04634 lbs. 
i s= 2 199*75539 gallons 
( — 274.96701 bushels 

= 6.2x373 miles 

=== 19.68*1 26 cwt. 

= 2. S’ 2®V«i4(/ at par 

= 4.3 d at par 

= 1.07306 Imshels 

== 2.11654 acres 

^ = 24 gallons 

/ — 3 btishels 

« 2.75579 lbs. 

= 2.75138 lbs. 

= 9 d at par 

™ 3.S 1 1 “Vfl« d at par 

i.s 5 *“/«« d at par 
2.46646 feet 
« 133.27675 dbs. 

132.27805 lbs. 
36.11292 lbs. 

» £1.0. 6 at par 
==s 1 8 .s' o '*V«i (/' at par 
== 0.93712 IbvS. 

1.96843 cwt. 

2, S’ i^hd at pat 

IS 4(/ at par 

= 1 . 19599 square yards 

1.30795 cubic yards 
“ „ IS XT at par 

= 4, S' I at par 

( « 0.49601 bushels 

I ~ 3*968x5 gfcUons 

= 0.9S421 tons 

- 1166.64479 yards 

— 2s at par 

= IX0.23171 lbs. 



8, PiODUiTS OLiAGafEUX Et HUiLHs vfiG^mLEs; Etufle statistique swr leiir proiluction et 
lettr moiavement comineidal (Oil Prodtiets and Vegd able Oils; Staifetitai Study of tliefe 


Pfodaction, Importation and Exportation), (spst? -^43 PP*» Syo) Frs. go.oo 

(3) Oihff publtcaHam, 

Umberto Rica : Les msiss TstoRifiUEs be la statistique agricole inxlehatioxaie (Tb'fiO'» 

retlcal Bases of International Aijriaiitnral Statistics) (1014, 314 pp., 8vo) Fil\ 5,00 


(d) Pttbllctttons ®f tlie Biireiu ®f Agricmltufal lnteillgeiifie ansi Plsnl Diseigcs® 
Lfe SERVICE DE PROTECTION- DES PLANTES DANS LES DIVERS PA¥s (The Present Ofgaaizatloi of 
tiie Services for the Control of Plant Diseases in the Different Countries). (Third Edition 


1:914. 355 PP', 4to) * Ffs. 4.00 

s. Production et consommatiom des engrais chimicues dans le monde (World Production smd 

Consimiptioa of Chemical Manures). (Second Edition, 1Q14, 162 pp,, 5 diagrams, 2 maps, 8yo) s 3.50 

3. Da luxtf contre lks sattterelles dans les divers pays (The Campaign against I^ocusts In 

Various Countries). (1916, 188 pp., 8vo) , , . . $ 3,50 

4, Da luttl contre ia mouche des olives dans irs divers pays (the Campaiga against 

the Olive Fly in Various Countries). (lyas, Bcj pp., 8vo) * 5.00 


{e) Publlcatioiis ftf llie Bureau of Ecouoiuic and Social Intelllgenc®® 

I. D’activitI^ dk lTnstitut International D’AGRiCTTLxaRE dans le domains de la coop]&« 
RATION, DE l’assurance ET DU CREDIT AGRICOLES (igm, in French, 34 pp., in Geman, 


3? pp., and in Italian, 3s pp., 8vo) . {ou$ of pHni) 

2. Monographs ON Agricultural Co-operation in Various Countrirs.VoI 1(1911, in French, 

457 pp., and m English, 451 pp„ 8vo) {out of pHni) 

Do. Vol. II. (In Frcndi, 1914, 238 pp,, and in English, 1915, 213 pp., 8vo) Frs. 3.50 

3. An Outline OF THE European Co-operative Credit Systems (Second Edition, 1913, 72 pp., 8vo) » 0.50 

4. E’ ORGANISATION DE LA STATISTIQUB DE LA COOPERATION AGRICOLE DANS QUBLQUES PAYS. 

(1911, 160 pp., 8vo) , . {md of print] 

5. I/ASSURANCE-GRto DANS QUKLQUES PAYS ET SES PROBLfeMES. (191I, TXO pp., 8vo) i&fU Of priiii) 

6. Agricultural Credit and Co-operation m Italy : Short Guide to Rural Co-operation 

IN Italy (1913,111 English, 35 pp. and in Italian, 34 pp., 8vo} (out of print] 

7. Ea crisb alimentairk en Suisse et l’action exerc& par l’&at pour la suRMONTER{The Food 

Supply Crisis and State Action to Overcome it). (1920, in French and in Italian, 26 pp., 8vo) Frs, i.oo 

8. The agricultural and Economic Development of Brazil (1921, in English, French and 

Italian,* 24 PP-, 8vo) » r.pq 

9. Settlement and Employment on the Eand of Discharged Sailors and Soldiers in 

England AND Wales. (1921, in English, 18 pp., and iu French, 19 pp.; illustr. ; 8?o) . » i.oo 

10. Profit Sharing in Agsicut.ture in Great Britain and Ireland (1921, in English, 

24 pp., and in French, 27 pp., 8vo) * * , . . » 1.00 

n . W. T. Jackman ; Rural Credhsin Canada (1922, in English, 19 pp ,and in French, 21 pp.,8vo) » i.oo 

12, M, Tcherkinsky ; The Eandschaften and their Mortgage Credit Operations in 
Germany (1770-1920} (1922, in English, 90 pp., in French, 94 pp., in Italian, 92 pp, 

and in Spanish, 92. pp., 8vo) , . . » 3.00 

13, G. COSTANZO : IL‘ CREDITO E LA COOPHRAZIONE AGRARIA IN ItALIA NEI PROVVEDIMENTI 

Di GUERRA (War Measures relating to Agricultural Credit and Agricultural Co-operation 

in Italy). (1922, 73 pp,, 8vo) , » 3,00 

14, 0 . Perris: Eo sviluppo della cooperazione in Giappone (The Development of 

Co-operalhm i,u Japan), (192% 62 pp., 8vo) n 3.00 

15, J. K, M(»NTG(nvniRY; The MAiNWfNANCE of thr; Agricultural IvABour Supply in 

England and Wales during the 'War (1922, 121 pp„ illustr., 8vo), * « n 6.0# 


(/) Other pubHatlaus. 

1 . E'Jnstitut International d’ Agriculture, son organisation, bon activotS, ses sfisuwATa 

(The Intenmtional Institute of Agileulture : its Organisation, Activity and Resnlts). (1914, 

in English, 46 pp., in French, 44 pp., in Italian, 44 pp. and in Spanish 46 pp. ; illustr.; 8vo) Frs. 1*00 

2. touis-Dop : ITosuvre de lTnstitut iNtBimAnaNAL D" agriculture (The Work of the Mema* 

tiona! Institute of Agriculture). (In English, 1918, 127 pp., in French, 1918, 127 Pp., iu Italian, 

1919, 128 pp. and in Spanish, 1919,132 pp.) ® 3.00 

NOTE. ^ 

(1) All subscriptions and remitthuces for the Institute’s publications should be made either directly to th« 
Illeraational IlstltEte of Agrieultlire, SidtscripHom md PuhUcarnm Department *— Vilk UmUrio I 
Rome, 10 {!My) or to the prindpol booksellers. 

For Groat Brttaitt ani Iretoll* subscriptions to the Bulletins 1, 2, 3, 4 and remittances for the Year Book! 
are also received at the litt&tiy Of Agrloultiiw Fisheries, 10, Whitehall Plaee, iOttioE, S. W* 1 * 
(3) The prices quoted include poking and carriage" All our pbllcations are despatched on receipt of postal 
order or cheque. 

(3) Despatch is toade with every and punctualh^, but unregistered volumes travel at c»iasigaee*8 ritt 
To Avolt! lot which the Institute does not baid reswwibk^ an additioiml amotiit of 80 cent- 
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nos Aires. 


Revista del Centro Estuduintes do 
Agronomia y Veterinaria de la Uni- 
versidad de Buenos Aires. Buenos 
Aires. 

Revista de Ciencias Economicas. Bue- 
nos Aires. 

Revista Industrial y Agrtcola de Tucu- 
mdn. Tucuiiian. 

Revista de la FacuUad de Agronomia 
y Veterinaria. Buenos Aires. 

Revista (La) de la Liga agraria. Bue- 
nos Aires. 

Revista Forestal. Buenos Aires. 

Revista de la Sociedad rural de Cordoba. 

Cordoba. 

Universidad de Tucumdn. Tnfovme del 
Departamento de Investigaciones in- 
dustriales. Tuciiinan. 

Australia. 

AgricuUural (The) Gazette of New 
South Wales. Sydney. 

Agricultural {The) Gazette of J'asmania. 

Hobart. 

Anmml Report. Department of Agri- 
culture and Industries of Western Ati- 
stralia. Perth. 

Annual Report. Department of Lands 
and Survey. South Australia. Ade- 
laide. 

Annual Report. Papua. Melbourne. 

Annual. Royal Agricultural Society of 
New South Wales. vSydney. 


^ A certain immber of these publications have not been received regnlarty during 
the war. The library made the necessary arraugemeuts in connection with the renewal 
of subscriptions and the exchange with the Institute intblications. (Rd.) 
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Aiistmlian {The) Farm & Home. 
Melbourne. 

Australian Museum. Records. Sydney. 

Australian [The) Sugar Journal. Bris- 
bane. ■ 

Australian {The) Zoologist. Sydney. 

Btilleiin of the Department of AgricuU 
ittre, IVesterii Australia. — Idem : 
Division of Botany and Plant Patho- 
logy, Entomological Section. Perth. 

Bulletin of the Department of Intelli- 
gence, South Australia. Adelaide. 

Chemist (The), Druggist and Pharma- 
cist of Australasia. Melbourne. 

Dalgeifs Review. . Sydney. 

Fertilkev [The). Sydney. 

Fndt [The) World of Australasia. Mel- 
bourne. 

Government Gaseiie of Western Aus- 
tralia. Perth. 

Institute of Science a-nd Industry. Bul- 
letin. Melbourne. 

Journal of the Department of Agricul- 
ture of South Australia. Adelaide. 

Journal of the Department of Agricul- 
ture of Victoria. Melbourne. 

Land [The). Sydney. 

Motor (The) in Australia. Sydney. 

New South Wales. Department of 
Agriculture : i. Farmers' Bulletin. 
— 2. Science Bulletin. Sydney. 

Pasioralisk (The) Review. Mefboume. 

Producer's Review. Perth. 

Quarterly Summary of Australia Sta- 
tistics. Melbourne. 

Queensland (The) Agricultural Journal. 
Brisbane. 

Queensland. Bureau of Sugar Experi- 
ment Stations. Division of Entomo- 
logy : I. Bulletin — 2. General Se- 
ries B'uUeiin. Brisbane. 

Queensland Govermneni Gazette, Bris- 

^ bane. 

Report. Agricultural and Stock Depart- 
meni. Parliament of Tasmania. PIo- 
bart. 

Review of Reviews for Australasia. 

' Melboiniie. 

Science and Industry. Melbourne. 

South Australia. Department of Agri- 
culture. Bulletin. Adelaide. 

South (The) Australian Government 
Gazette. Adelaide. 

asmania Agricultural and Stock De- 
partment. Bulletin. Hobart, Tasmania. 

Victorian Year Book. Melbourne. 

Western Australia Year Book. Perth. 

Year Book [The Official) of New South 
Wales. vSydney. 


Year Book (Official) of the Common- 
wealth of Atistralia. Melbourne. 

Austria, 

Allgemeine Wein-Zeitimg. Wien, 

Akademie (Kaiserliche) der Wissen- 
schaften. Sitzungen der math, -na- 
turw.- Klasse. Wien. 

Allgemeine Zeitschrift fur Bievbrauerei 
und Mak-jahfikation. Wien. 

Archiv fur Chemie und Mikoroskopie. 
Wien. 

Berichte der k. u. k. dsferr. - ung. Kon- 
sulardmter. Wien. 

BericUuher die Tdtigkcit der k, k. landm. 
- chemischen Versuchsstation uml der 
mit ihr verelnigten k. k. landw. - bak- 
teriologischen und Pflanzenschutzsta- 
tion in Wien. Wien-beipzig. 

CentralUatt fur das gesarnte Forstwesen, 
Wien. 

Continentale Hoh-Zeihmg. Wien, 

Deuisch-oesterre ichische agrar-Zei hmg, 
Wien. 

Handelsmuseum (Das). Wien. 

Illustnerte Monatsblditer fur Bknen- 
zucht. Wien. 

Jahrbuch der k, k. geologischen Reichs- 
anstalt. Wien. 

Jahrhuch der h.-k. Landwirtschafts- 
gesellscJiaft in Wien. Wien. 

Jahrbuch der osterreichischen Industrie. 

Wien. 

Jahresherickt der k.-k. Same-nkontroU- 
Stalion in Wien. Wien. 

Jahrbucher der k.-k. zcnlral-Anskilt 
fur Meieovologie tmd Geodynaniik. 
Offizielle Piihlikaiion. Wien. 

Landes- A mtsUait dcs Erzherzogt times 
Oesierreich u. d. Enns. Wien. 

Land- tmd volkswirtschafUiohe Mitlei- 
hmgen. binz. 

Landwirtschaftliche MiUeUmigen fUr 
. Kdrnten. Klagenfurt. 

Landwirtschaftliche Zeif shrift. Wien. 

Landwirtschaftliche Zeitschrift fur Oher- 
oesierreick. binz. 

MilchwirtschaftUche Zeihmg. Wien. 

Mitteilungen der Fachberi ch ter st alter 
desk. k. Ackerbatmdmisteriums. Wieti. 

Mitteilungen des k. k. Ackerhaurni- 
nisteriums uber PferdezucM-Angele- 
genheiien. Wien. 

Mitteilungen der k. k. Gartenhau- 
Gesellschajt in Steiermark. Graz, 

Mitteilungen des Landeskidturmtes fur 
Voralberg. Bregeiiz. 

Mitteilungen der landwirtschafUichm 



XI 


;nX<IO])lCAI, l‘Ur>LICAT10NS RIA'IJ-AVJ'D by THK BURlvAlJ 


Lehfkanzeln clcr h, k. HochscJmle fur 
Bodenkiiitur in Wien, Wien. 

MUteihmgen dcs Ziichiveyclnes fiiv das 
Alpine Grauvieh in Stciermark. Graz. 

Momitshefie fiir LandwlrtschafL Wien, 

Obstzilchtev (Dev). Wieii.^ 

Oesterrei oh ische agrav-Zeitnng. Wien, 

Oesterre ichisclie botani sche Zeitschritt. 
Wien. 

Oeste-rr&ickische Fis chore i-Zeil ung.WiQix. 

Oesierreichische Forsk und J agdzeiiung. 
Wien. 

Oesterreichische Garton-Zeitung. Wien. 

Oesterreichischo MolkereFZcihmg. Wien. 

Oesterreichische Moriaisschrift fiir den 
Orient. Wien. 

Oesterreichische MoorseitsrJirift. Staab. 

Oesterrei chisch ~ ungmische Zehschrijt 

fiir Zucherind-ustrie und La/ndmirt- 
schaft. Wien. 

Oesierreichische VierieljahressrJirifi (frii- 
lier Moriaisschrift) fiir Forstwesen. 
Wien. 

Pferdecilchter (Der). Graz. 

Sameniwn trolls taiion {K. K.). Pnblika- 
tionen. Wien, 

Siatisiisches Jalirbuch dos k, k. Aoker-^ 
ha^inimisteriums. Wien. 

Tifoler lamdzvirtschafiliche Bldtiev. Iiins- 
btnek, 

Vereinschrift fur Forst- Jagd- und 
Natufkimde. Wien. 

Verhandlungen der k. k. geologischen 
Reichsmistalt. Wien. 

Volkswirtschaftliche Clironik der Oe- 
sterrechisch- Ungarischen M anarchic. 
Wien. 

Wiener landwirtschaftUche Zeikmg. 
Wien. 

Wochensohift des Zeniralverpines fiir 
die Rubensihcker-lnduslvic Osterreichs 
und Ungarns. Wien. 

Zitschrift dcs Osterr . Ingenieiif u. 
rchiteklon- Vereines. Wien. 

ZeUschrijt fiir das landwirtschaftliche 
Versuchs'wesen in DeiUschdsterreich. 
Wien. 

Zeitschrift fiir MoovkuUur und Torfver- 
wertung. Wien. 

Zentralblatt fur das gewerbliche Un- 
ierrichistmn in Oeslerreich. Wien. 

BKBGlt'JM AND BEtBGIAN, CoNGO. 

Academic ray ale de Belgique. Bulletin 
dc la Classe des Sciences. Bruxelles. 

A gr anomie {U) tropicale. Uccle-lez- 
Bruxelles. 

Annales de Gembloux. Bruxelles, 

Annaies de P Observatoire royal de Bru- 


xelles, puhlies aux frais de rEtai 
y Annuatre meteor ologiquc. Briixeb 

ies. 

Annales de Medecine Veterinaire . 

xelles. 

Annales du Musec du Congo beige. 

[M inisle re des Colonies). Bruxelles. 
Annuaire de la Belgique scieniiftque, 
artistique, ct litteraire. Bnixeiles. 
Annuaire de la Vie iniernationaU. 
Bruxelles. 

Annuaire de VInstttut internaiional 
de Bibliographic. Bruxelles. 
Annuaire officiel. Minisiere des Colo- 
nies. Bruxelles. 

Ammadrc staiistique de la Belgique ei 
dll Congo beige. Bnixeiles. 

Belgique horticole et agricolc. Bruxelles. 
Belgique [La) mariiirne et coloniale. 

Bruxelles, 

Boer [De). Beuwcii. 

De Bocrin. Beuwen. 

Bulletin agricole du Congo Beige. 
Bruxelles. 

Bulletin de Documentation economique. 

Bruxelles. 

Bulletin de la Federation des Societis 
horticoles de Belgique. Bruxelles. 
Bulletin de VAgricutiure et de V Horti- 
culture. Bruxelles. 

Bulletin de la Socidti centrale forestiire 
de Belgique. Bruxelles. 

Bulletin de la Sociiti chimique de 
Belgique. Gaud. 

Bulletin de V Association des Planteurs 
de Caoutchouc. Anvers. 

Bulletin de Vlnstitut Iniernational de 
Bibliographie. Bruxelles. 

Bulletin dDnformations agricoles. Bru- 
xelles. 

Bulletin du Jar din Bolanique de VE- 
tat 4 Bruxelles. Bruxelles. 

Bulletin menstud de la Commission 
permanente Beige du Lait. Malines. 
Bulletin mensuel de la SocUtd royale 
horiicoU ct agricole dc IDlrrondisse- 
ment de Huy. Huy. 

BulUtin mensuel du Commerce spe- 
cial de la Belgique avec les Pays eiran- 
gers. Bruxelles'. 

Bulletin officiel du Congo Beige. Bru- 
xelles. 

Chasse et PSche. Bra, xelles. 

Chimiste [Le). Berclieiii-Saiiite-Agatlie- 
Icz-Bruxelles. 

Chine et Belgique. B.ruxelles. 
Commerce special de la Belgique avec 
les Pays Strangers (annexe au Moni- 
teur beige). Bruxelles. 
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Industrie [U) laitiere beige. Verviers. 

Ingenieur [U] textile. Wesny-Aiidri- 
iiiont-lez- Verviers. 

Japon et Belgique. Bruxelles. 

Journal des Brevets. Bie^ee. 

Journal de la Socidte Nalionale des 
Agviculieurs de Belgique. Bruxelles. 

Journal de la Societe voyale centrale 
d' AgricuUufe de Belgique. Bruxelles. 

Laiierie et ^levage. Bouvaiii. 

Machines. {Les) agricoles. Woluwe- 
Bruxelles. 

Mercuriales {Les) agricoles. Anverse. 

Moniteur {Le) horiicole beige. Bruxel- 
les. 

Notes au sujet du Daveloppement de VA- 
griculiure. Bruxelles. 

Oiitillage {U) agricole. Renaix. 

Rapports et communications du Minis- 
tire de V Agriculture ei des Travaux 
publics. Office rural. Bruxelles. 

Recueil des Brevets d'lnvention. Bru- 
xelles. 

Recueii iniernational de Legislation 
coloniale. Bruxelles. 

Reuse ignements de POffiae Colonial 
{Royaume de Belgique-M mister e des 
Colonies). Bruxelles. 

Revue bibliograpkiqiie beige. Bruxelles. 

Revue, de V Horticulture beige et itr an- 
ger e. Gaud. 

Revue des Questions scieniifiques. Bou- 
vain. 

Revue economique intevnationale. Bru- 
xelles. 

Revue genevale agronomique. Uccle- 
lez-Bruxelles." 

Revue generale du Lait. Bierre. 

Vie (La) internationale. Bruxelles. 

BliAZII,. 

Annuaire du Bresil economique. Rio 
de Janeiro. 

Annuario brasileiro de AgricuUura, In- 
dustria a Contmercio. Sao Paulo. 

Afchivos do Museu Nacional do Rio 
de Janeiro. Rio de J aneiro, 

Archivos do Jar din botanico do Rio de 
Janeiro. Rio de Janeiro. 

Boletim da AgricuUura. Sao Paulo. 

Boletim da AgricuUura, Commercio e 
Industria. Bahia. 

Boletim da Directoria de Industria e 
Commercio. Sao Paulo. 

Boletim do Instituto agronomico de 
Campinas. Campinas, S. Paulo. 

Boletim do Minister io da AgricuUura, 
Industria e commercio. Servicio de 


Informacoes e Divulgagdo, Rio de 

J aneiro. 

Boletim do Minlskrio de Relagdes 
exteriores Rio de Janeiro. 

Boletim do Museu comer dal do Rio de 
Janeiro. Rio de Janeiro. 

Boletim da sti/perintendcucUi da De- 
jesa da Borracha. Rio de Janeiro. 

Boletim technico da Seoretarla do Estado 
dos Negocios das Obvas publicas. 
Porto Alegre. 

Brazilian [The) Review. Rio dc J aneiro. 

Chacaras & Quintaes. Sao Paulo. 

Criador (0) PauUsta. Sao Paulo. 

Estancia (A). Porto Alegre. 

Evolugio (A) agricola. Sao Paulo. 

Fazenda {A). Rio de Janeiro. 

Fazenda (A) moderna. Rio de J aneiro. 

Fazendeiro (0). Sao Paulo. 

Jornal de Economia polUica. Rio de 
J aneiro. 

Lavo^^.ra (A.). Rio de Janeiro. 

Lavoura e Criagio. Rio de Janeiro. 

Progresso (0.). Porto Alegre. 

Revista do Centro de CuUuva scienti^ 
fica. Pelotas, Rio Grande do Sul. 

Rivisia {La) coloniale. San Paolo. 

Revista de Commercio e Industria. Sao 
Paulo. 

Revista de Veierinaria e Zootechnia. Rio 
de Janeiro. 

British Cotonie;s. 

Agricultural {The) Bulletin of the Fede- 
rated Malay States. Kuala Bunipur. 

Agricultural {The) Journal of British 
East, Africa. Nairobi. 

Agricultural News. Bridgetown, Bar- 
bados. 

Annual Report. Cyprus. Bondori. 

Annual Report. Department of Agricul- 
ture. British East Africa. Nairobi, 

Annual Report. Department of Agri- 
culture, Fiji. Suva. 

British East Africa. Department of A gri- 
culiitre. AgricuUural Bulletin. Nai- 
robi. 

British (The) North Borneo ' IlcrakL 

Jesseltoii. 

Bulletin of Agricultural Inforrnaiionf, 
T rinidad. Port-of-vSpain. 

Bulletin of the Department of Agricid- 
ture. Jamaica. Hope, Kingston. 

Bulletin of the Dept, of AgricuMure. 
Trinidad and Tobago. Port-of-vSpain. 

BtiUetin of the Department of Agricul- 
ture^ Bahamas. Nassau. 

Cyprus {The) Agricultural Journal. 
Nicosia. 
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Federated Malay States. Bcpa.vtmcnt of 
Agriculture. Bulletiu. Kuala-Luiii- 
piir, F. M. S. 

Fiji Department nf Agriculture. Biille* 
tin. Suva, Fiji. 

Fiji [The) Planters. Journal. Suva, 
Fiji. 

Journal [The) of the Board of AgrlcuB 
lure of British Guuina. Deinerara. 

Journal [The] of the Jamaica AgriciiT 
tural Society. Kingston. 

Nyasaland. Departme-nt of Agriculture. 
Bulletin. Zoniba, Nyasaland. 

Nyasaland Government Gazette. Zomba. 

Report. Department of. AgricMlture, 
Trinidad and Tobago. Trinidad. . 

Southern Provinces of Nigeria. Agricul- 
tural Department. Bulletin. Tagos. 

Straits Settlements Government Ga- 
zette. Singapore. 

Trinidad and Tobago. Board of^ Agri- 
culture. Circulars. Port-of-Spain, Tri- 
nidad. 

Indian Bulletin. Bridgetown, 
Barbados. 

West Indies. Imperial Department of 
Agriculture, Pamphlet Series. Brid- 
getown. 

Zanzibar 'Government Leaflet. Zanzi- 
bar. 

BUIyGARIA. 

Annuaire statisiique du Royaiime de 
Bulgarie. Sophie. 

x\2poHo.irr>. vSofiia. 

roduiuHiih'h HU (Joifm'uvh'Uo yuueepcu- 
nfmiio. Sofiia. 

roiuuivHh Omuemh ua JIpcpvfvadHama 
B(\u.'ii'(ha.f. (hciiUHa. OiNiiHirun ch 
CuuuuK Plovdiv. 

Bvni. nuJihUiir. Sofiia. 

Be. u. ie(h<>.(eh'n-( hiOiiKUKcenmo. Sofda. 

Bi\]i.'ieAih.ieh'ii~ M('nie(iptKii)iOOien Bio.ie- 
•miuio. Sofiia. 

Mmueo-jio, {o? loioeh'u 1 ))? uumuh'.h. Sofiia. 

(\vu){UK Sofiia. 

TpyAon(^ na ,i,I;fip’/K"a,Kiia'S'a Pxnii.iavvb.M- 
{'jca (hiuniHa Omai-nnin ch OupaspoCh 
Tu(f}jimio^ up II Pi/ee. Varna. 

Canada. 

Agricultural [The) Gazette of Canada. 
Ottawa. 

Agricultural [The) Journal, Depart- 
ment of Agrioidture of Victoria. 
Victoria, B. C. 

Annuaire du Canada. Ottawa. 


Annual Report. Canadian Seed Gro- 
overs’ Association. Ottawa. 
Association canadienne de Produdeurs 
de Semences. Compte rendu de V As- 
semhlee amiuelle. Ottawa. 

British Columbia. Depariment of Agri- 
culture : I. Bulletin. ■ — 2. Circulars. 
Victoria, B. C. 

Bulletin de la Societe de Geographie de 
Quebec. Quebec. 

Canadian [The) Bee Journal. Brantford. 
Canadian [The) Entomologist. Tondon, 

Ont. 

Canadian Forestry Journal. Ottawa. 
Canadian [The) Horticulturist. Peter- 
boro, Out. 

Canadian [The) Horticulturist and 
Beekeeper. Peterboro, Out. 
Canadian [The) Patent Of pee Record. 
Ottawa. 

Canadian Poultry News. Grinsby, Ont. 
Canadian [The) 2 ' Jiresherman& Farmer. 
Winnipeg. 

Canadian Yearbook. Toronto. 
Department of Agriculture. Ottawa. 
Branch of the Dairy and Cold Stor- 
age Commissioner : i . Bulletin. — 
2. Report of the Commissioner. 
Central Experimental Farm. Bulletin. 
Dominion Experimental Farms: i. 
Bulletin. — 2. Exhibition Cir- 
culars. — 3. Seasonable Hints. — 
4. Report. 

Entomological Circulars. 

Fruit Branch : Telegraphic Report, 
Fruit Conimissionet’s Branch : Fruit 
and Vegetahle Crop Report. 
Plealth of Animal Branch: 1. Bul- 
letin. — 2. Report. 

Tobacco Division : i. Bulletin. — 
2. Report. 

Department of Interior. Ottawa. 
Forestry Branch : i) Bulletin. — 
2. Circulars, 

Department of Marine and Fisheries. 
1. Monthly Record of Meteorological 
Observations. — 2. Monthly Weather 
Review. Otawa. 

Department of Mines. Ottawa. 
Geological Survey, i. Museum Bul- 
letin. — 2. Report. 

Mines Branch. Bulletin. 

Department of Trade and Commerce. 
Ottawa. 

Bureau of Statistics : Monthly Re- 
port of the Trade of Canada. 
Comercial Intelligence Brandi : Week- 
ly Bulletin. 
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Grain Researcli laboratory: BidU’ 
tin, 

Laboratory of the Inland Revenue 
Department : Bulletin. 

Farm and Dairy and Rural Dome. To- 
ronto, Out. 

Gazette {La) agricole du Canada. Mi- 
nisidre federal de r Agriculture. Ot- 
tawa. 

Journal [Le) Agriculture et d' Horti- 
culture. Montreal. 

Journal of the Canadian Peat Society 
Ottawa. 

Manitoba A gyicuUitral College. BtdleUin. 
Winnipeg. 

Minister e de V Agriculture de la Provin- 
vince de Quebec. Circtdaires. Que- 
bec. 

Ministdre federal de V Agriculture. Ot- 
tawa. 

Division ^du Comiiiissaire de ITn- 
dustrie' aniinale: i. Bulletin. — 
2. Rapport, 

Division dii Comiiiissaire des Se- 
meiices: i. Bulletin. — 2. Rapport. 
Fernies experimentales du Boininion 
I. Bulletin. — 2. Conseils pour la 
Saison. — 3. Rapport. 

Service de T Bntoniologie : Circu- 
laires. 

MinisUre des Mines. Commission geo^ 
logiqne. i. Bidletin du Mtisde. — 
2. Rapport. Ottawa. 

Ontario Department of Agriculture: 
I. Ontario Agricultural College. Bul- 
letin, Guelpli, Ont. — 2. Municipal 
Bulletin. Toronto. 

Province of Alberta. Department of 
Agriculture. Statistics Branch. Crop 
Bulletin, Ldmoiiton. 

Province of Quebec. Department of 
Agriculture, i. Rapport duMinistre 
de r Agriculture. — 2. Circidars.Ovver 
bee. 

Rapport annuel de I* Association cana- 
diemie des Producteurs de Sentences. 
Ottawa. 

Rapport annuel de la Societe de Porno- 
logie et de Ctdlure fruitiere de la 
Pfov. de Quebec. Quebec. 

Rapport annuel sur le Commerce du 
Canada. Ottawa. 

■Rapport de la Societe dPndustrie lai- 
Hire et de VRcole laiiiilre de la Pro- 
vince de Quebec. Quebec. 

Rapport de la SocieU de Quebec pour la 
Protection des Plantes contre les In- 
sectes et les Maladies fongimises. 
Quebec. 


Rapport du Minislre dc P A gricuUure 
du Canada. Ottawa. 

Public (The) Service Monthly. M,e- 

Revue camidicnm. Moiilteal. 

Revue irimestrieUe ca-nadienne. Iiioii- 

treal. 

Saskatchewan Depariment of Agricul- 
ture. Bulletin. Regina, Sask. 

CHibi. 

Agric'uUor (El). Santiago. ^ 

Anales agronomicos. Santiago. 

Anales del hisfituto de Ingenieros de 
Chile, Santiago. 

Anales de la SocAedad agronumica de 
Chile, Santiago. 

Anuario del Observatorio astronomico 
nacional de Santiago de Chile. vSati- 
tiago de CliHe. 

Anuario estadisHco de la Repiiblica de 
Chile. Santiago de Chile. 

Anuario meteoroid gico de Chile, San- 
tiago de Chile. 

Boleiin de Basques, Pesoa y Caza. San- 
tiago. 

Boletin de la Estacim enolggica. San- 
tiago. 

Boleiin de la Sociedad agricoia del 

Norte. Santiago. 

Boletin de la Sociedad agricola del 

Sur. Concepcion. 

Boletin de la Sociedad de Fomento 

fahril. vSaiitiago. 

Boletin de la Sociedad nacional de 

AgficiiUura. vSantiago. 

Boletin del Ministerio de Rekiciones 

exteriores . Saiiti ago . 

Boletin del Museo nacional de Chile. 
Santiago. 

Boletin minero de la Sociedad nacional 
de Mineria. Santiago. 

Comer do de Exportacion (Superinten- 
dencia de Aduanas, Departanicnto 
de Estadisiica Comevcial), San- 
tiago. 

Inforniacion (La). Santiago, 

Resumen del Comercio exterior de 
Chile. (Superintendencia de Aduanas, 
Departamento de Esiadistica Comer- 
cial. Impoftacion y Exportacion). 
Santiago. 

Revista de Agricultura. Santiago. 

Revista de Bibliografia chilena y extran- 
jera. Santiago, 

Revista universitaria. Organo de los 
Centros de Estudiantes de la Uni- 
versidad CatoUca. vSantiago. 
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China. 

Bollattino fneusile Aelld Cauicra di 
Commevcio italiana in Cina. Sliaiig- 
liai. 

Journal {The) of the Ministry of AgrT 
culture and Commerce. Peking. 

CoivUMBIA. 

Anuario esiadistico. Repuhlica de Co- 
lombia. Bogota. 

Revista agricola. Bogota. 

Revista naoional de Agficultura. Bo- 
gota. 

Cosxa-Rica. 

Anuario esiadistico. Repuhlica de Costa 
Rica. San Jose. 

Boletin de Fome-uio. (%'gcmo del Minis- 
terio de Fomento. San Jose. 

Cuba. 

Boletin de Minas. Ilabana. 

Boletin oficial de Marcas y Patcntcs. — 
Secretaria de Agricultura, Comer cio 
y ITabajo. Habaiia. 

Boletin Oficial de la Secretaria de Agri- 
cultural Comcrcio y Trabajo. Habaiia. 

Boletin O ficial de la Secretaria de Estado. 
Memorias comerciales de los C 6 n- 
sules, Habana. 

Comercio exterior, Habana. 

Estacion experimental agronornica : i. 
Boletin. — 2. Circulares. vSantiago dc 
las Vegas. 

Gaceta Oficial de la Rep. de Cuba. Ha- 
bana. 
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Jldsskrift for Opmaalings- og M atrikuh- 
vaesen . Kobenliavn . 

Tidsskrift for Skovvaesen. Kobeiiliavn. 
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indusiriels. Paris. 

Ouvrier {TJ) moderne. Paris. 
Parfumerie {La) moderne. Pyon. 
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Vic {La) ciiLi' Champs. Paris. 

Allgemeine Fischerei Zcllung. Mlin- 

chen. 
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chemische Industrie ». Eerlin. 
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Deutsche Koloniaheiitmg. Berlin. 

Deutsche landw. Gefliigel-Zeitung. Ber- 
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Entomoiogische Zeitschrift mit Fauna 
exotica. Frankfurt, 

Erndknmg [Dieze.) der Pflan Stassfurt. 

Export, Organ des Centralvereins, fur 
Handels geo graphic und Fordenmg 
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Geologisches Zentralblatt. Deipzig. 
Georgine. Konigsberg i. Pr. 

Gordian. Zeitschrift fur Kakao, Zucker 
und deren Erzeugnisse. Flanibm'g. 
Gummi-Zeikmg. Berlin. 

Hedwigia. Dresden. 

Hessische landwirtschaftliche Zeitschrift. 
Darmstadt. 

Illustrierie landw. Zeitung. Berlin. 
Imkerzeitung. Ilshofeii. 

Internationale Bibliograpkie der Zeit- 
schriftenliteratur : i. Abteikmg A. 
Bibliograpkie der deut, Zeitschriften- 
Literatuf. — 2. Abt. C. Bibl.' der 
Rezensionen und Refer ate. — 3. Bei- 
lage. Gautscli bei Leipzig. 
Internationale MiUeilungen fur Bo- 
denkunde. Berlin. 

Jahrbuch der deutschen Bihlioihehen, 

Deipzig. 

Jahrbuch der deutschen Landwirtschafis- 
Gesellschaft, Berlin. 

Jahrbuch der Moovkunde. Bericht ilber 
die FortscJvvitte auf alien Gebieten der 
Moorkultur und . Torfverwerhmg, 
Hannover. 

Jahfbuch der Versuchs- und Lehran- 
stalt fur Brauerei in Berlin. Berlin. 
Jahrbuch des Instiiuts fur Jagdkunde 
(Neiulamm und Berlin-ZeMendorf) 
hegrundei von der deutschen Jdger- 
Zeiiung. Neudamui. 

Jahrbuch fur das deutsche Reich. 
Berlin. 

Jahrbuch fur Gesdzgehung, Verwaltimg 
und Volkswirtschaft im deutschen 
Reich. Deipzig. 

Jahrbucher fur National 6 konomie und 
Statistik. Jena. 

Jahrbuch fiir wissenscha/ihche imd prak- 
iische Tierzucht einsohliesslich der 
Zilchtungsbiologie . Hannover. 
Jahrbuch uber neuere Erfahrungen auf 
dam Gehiete der Weidewirtschaft und 
des Fuiterbaues. Hannover. 
Jahreshericht der agrihuliurchenvischen 
Versuchssfation Berlin. Breslau. 
Jahreshericht der agrihuUufchemischen 
Versuchsstaiion der Landwirtschafts-^ 
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hammer fur die Provinz Schleswig- 
Holstein. Kiel. 

Jahresberichi der k. landw. Hochscliule 
in Berlin. Berlin. 

Jahresberichi der Vereinigung fur an- 
gewandte Boianik. Berlin. 

Jahresberichi des InstiHits filr Zucker- 
industrie. Berlin. 

Jahresberichi. InstUut fur angewandte 
Boianik. Hamburgische botanische 
Staatsinstitute . Hamburg. 

Jahresberichi ilber das Gebiei der Pflan- 
zenkrankheiten. Berlin. 

Jahresberichi uber die Erfahrungen und 
Fortschriiie aitf dem Gesamtgehiete 
der Landwirtschaft. Braunschweig. 

Jahresberichi ilber die Ergebnisse der 
I mmuniidts for sell ting. Stuttgart. 

Jahresberichi ilber die Fortschritfe auf 
dem Gesanitgebiete der A grihdhirche- 
m.ie. Berlin. 

J aliresherichi uber die Fortschriiie, 
V erdf/enilicJiungen und wuhtigeren 
Ereignisse tin Gehieie des Forsi- 
Jagd- und Fischer eiwesens. Frank- 
furt a. Main. 

Jahresberichi ilber die Uniersuchungen 
und Fortschriiie auf dem Gesa'mtge- 
biefe der Zuckerfabrikation. Braun- 
schweig. 

Jusfs botanischer Jahresbericht. Leipzig. 

Jahrbilcher filr wissenschafiliche Bota- 
nik. Leipzig. 

Kaiser Wilhelm Anstalt fur Pfianzen- 
schutz in Eohenheim. Fhighlatt. Stutt- 
gart. 

Kaiser Wilhelm InstUut fUr Landwirt- 
schaft in Bromberg: i. Mltteilun- 
gen. Berlin. — 2. Abteikmg filr Pflan- 
zenkvanhheiten. i . Berichte. 2 Flug- 

hlait. Posen. 

Kali. Zeiischrift filr Gewinmmg, Ver- 
arbeitung und Verwertimg der KaM- 
salze. Halle a, S. 

Kaninchenzuchfer (Der) . Leipzig. 

Kolloid-Zeitschrift (Zeiischrift fur wis- 
senschaftliche und technisohe Kol- 
loidchemie) , Leipzig. 

Kuhn-ArcMv. Arbeiten aus dem land- 
wirischaftlichen Insiitut der Umver- 
sifdt Halle. Berlin. 

KuUurtechniker (Der). Breslau. 

Kunstdunger-Futtermittel und Leim- 
Zeitmig und Oel- mid Fett-Zeitung, 
Berlin, 

Land (Das). Berlin. 

Landwirischaf niche Jahrbilcher. Berlin. 

Landwirtschaftliche Maschinen und Ge- 
rate. Artern, Prov. Sachsen, 


Landimrtschafiliche Unischau. Magde- 
burg. 

Landzmrisclia f lliclie Wocli e iiscli r 1 ft filr 
die Provinz Sachsen. Plalle a. S. 

Landwirischaf iUclie Zeiischrift fur die 
Rheinprovin z. Bonn. 

Landwirtschaftliche ( Die) Versiichs-S ta~ 
iionen. Berlin, 

Landwirtscha filiches Woche nhlaU fur 
Schleswig- Flolstein . Kiel. 

Maschinen-Zeitung. Iilagdebiirg. 

Mikrokosmos. Stuttgart. 

MilchviehkonlroUverein (Der). luster- 
burg. 

M ilchwirtscha f ilicli es Z en tralblatt. Han- 
nover. 

Ministerialblait der Kgl. Preussisohen 
Verwaltung filr Landwirtschaft, Do- 
mdnen und For s ten. Berlin. 

MUteihtngen der deuische?i Landmirt- 
scha fls-Gese llscli aft. B eiiin . 

Mitteilungen der landwirtschafilichen 
Institute dev Kgl. UniversUat Breslau. 
Berlin. 

Mitteilungen des dcutschen IVeinbait- 
verein. Mainz. 

Mitteilungen des Fischerei-Vereins filr 
die Provinz Brandeburg. Berlin. 

Mitteilungen uber Weinhau und Kel- 
ler wirtscha ft. W iesbaden. 

Molkerei-ZcAtung. Berlin. 

M olkere i-Zeitung. Pli Idesheini . 

Monatshefta fur prahtiscJie Tierheil- 
kunde, Stuttgart. 

Mycologisches Centralhlaft. J ena. 

Nachrichten der Cenlmle fur Vieh- 
verwertimg. Berlin. 

Nachrichten fur Handel, Industrie tmd 
Landwirtschaft. Berlin. 

Naturwissenschafien (Die) . Berlin. 

Naturwissenschaftliche W ochenschrift. 

Jena. 

Naturwisscmscha filiche ZeUschrift fur 
Fofst-und Landwirtschaft. Stuttgart, 

Notizbldtier des konigl. hotanischen 
Gartens und Museums zu- Dahlem 
bei SiegUtz. Steglltz, Berlin. 

Obst- und Garfmbatizeihmg filr Westfalen 
und Lippe. Her ford. 

Peter manns (Dr. A.) Mitt, aus J. Per- 
tJms* geogr. Anstalt. Gotha. 

Prahiische Blatter filr Pflanzenhau und 
Pflanzenschiitz. Miinchen. 

Rheinische Monaisschrift filr Obst- 
Garten- und Gemilsebau. Bonn. 

Rosen-ZeUtmg. Karlsruhe. 

Saaten- D finger- und Futtermarkt (Der) . 

Berlin-Witmersdorf, 
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Scliape/ s ilh isinofte landw'i rischaftli- 
c Ji e Li ter a u i r-Beri c h ie. Hi iiinover . 

Siidost, ILflJmi-Remis. Berlin. 

Tecknik und Wivit;chajL Berlin. 

Thmrindler kirslliches Jalirhucli. Tlia- 
raiidt. 

Tiefsiiclihiachn chten clef LmidivivL 

scImjis-Kamiiiev fiir die Proimir: 
Braiidebiivff und Mifieihmgcn dcr 
Versuclissiation filr land-w. Fiitie- 
rmrgsversiiche zu KarskidL Karstadt. 

Tfopeiipflanzer [Dev). — Beihefle dem 
Tropenpfia nzer. E erHii . 

Yen'liandlimgen des Voi'standes des Ko~ 
ioniaLzvirtscJutjfMchcvi Koni itees. Ber- 
lin. 

Vievieljah'sliejte zuv Slalisiik des deuU 
schen Reiclis. Berlin. 

und A hzmsser. Zeifschrift jilr 
die gesamie lV(isserwirtschuft'> /iiv Bvf-s- 
seriechnik und IVasserveckt. Leipzig. 

IVeinbciu [Der). Stuttgart. 

Widtmirtsc)ia]tUcJies AvcJiiv. Jena. 

Wochensckvift fur Bnmerei. Berlin. 

WocheniUches Verrseickvds dev erscliic- 
nenen und der mvhereiteien Ncuig- 
•hciten des deutsohm Buohliandels. 
Borsenverein d. dsutschen BuchJidnd- 
lev PAi Leipzig, Leipzig. 

Zeitschrijt des deutschen Landmri- 
scIiafi'Smts. (Aiicienne Zeitschrift fur 
A grarpolUi k) . Berlin. 

Zeitschrijt des Vereins dej' deutschen 
Z'ucker Industrie. Berlin. 

Zeitschrift des Vereins deutscher In- 
genieure. Beriin. 

Zeitschrijt fur angewcmdte Chemie. 
Leipzig. 

Zeitschrijt fur angeimndte Eniomologie. 
Berlin. 

Zeitschrijt fur Botmiik. Jena. 

Zeiischnjt fur Fischerei, Berlin. 

Zeitschrift filr Fleisch- und Milch- 
hygiene. Berlin. 

Zeitschrift fiir Forst- und jagdwesen. 
Berlin. 

Zeitschrift filr Gdnmgsphysiologie. Ber- 
lin. 

Zeitschrift fur das gesamie Geireideivc- 
sen. Betifii. 

Zeitschrift filr die gesamie Kdlie-In- 
dusirie. Mundieii. ' 

Zeitschrift filr GestiUkimde und Pferde- 
zuchi. liannover. 

Zeitschrift filr induktive Ahstammungs- 
und Vererbimgslehre. BerEn. 

Zeitschrift filr FnfeMmish'ankheiten, 
parasiidre Eranhheiten und Hygiene 
der Hausiiere. Berlin. 


Zeitschrift filr das Mndliche ForiUU 
dungsehulwesen in Preussen. Birdiii. 

Zeitschrijt filr PflasmcziluimJdicPcn. 

Stuttgart. 

Zeitschrijt fur Pfiancxnzuohlinig. BerHiir 

Zeitschrift filr SchafzuvM. Jianiiovcr. 

Zeitschrift fur Spiriiusmd' Btirliii, 

Zeitschrift fur U ntersuchung der Hah- 
rungs- und Genus sniittel scmjle der 
Gehvauchsgegenstdnde. Miiiistcr i. W. 

Zeitschrift filr wissenschaftHcIw Insek- 
tenhi ologie, Berliii-vSclioiieberg. 

Zeitschrift filr Ziegenzucht. Hannover. 

Zentralblatt filr BlocJmnie und Biophy- 
sik. Beipzig. 

Zentralblatt filr das deutsche Reich. 
Berlin. 

ZcntraFolatt filr die kMvistdXmigcr-Inckh 
stfie. Maiinlieiiii. 

Zentrcilhlaif der Preussichen Land- 
ivirtschajiskcimmefn. Berlin. 

Zentralblatt filr Zoologic, allgetneine 
und experimente-lh Biologic. Leipzig. 

Griut Britain and iRtaAND. 

Accounts relating to the Trade and Com- 
merce of Certain Foreign Countries 
and British Possessions. Bondoii. 

Accounts relating to Trade and Navi- 
gation of the United Kingdom. Lon- 
don. 

Agricultural and Horticultural Asso- 
ciation. One and All Garden Books. 

I/ondon. 

Agricultural Economist and Horiicul- 
tural Revietsj. London. 

Agricultural Organisation Society and 
its Aims. Leaflets. Dublin. 

Agricultural Students’ GascUe. Ciren- 
cester. 

American Machinist [fEuropean edi- 
tion). London, 

Analyst {The). London. 

Anglo-Canadian Year-Book. I^ondon. 

Annals (The) of Applied Biology. Lon- 
don. 

Annals of Botany ^ London. 

Annals of Tropical Medicine and Pa- 
rasitology. Liverpool . 

Annual Report by the Chic! Ikterinary 
Officer. Board of Agrumllure and 
Fisheries. London. 

Armstrong College, Agricultural De- 
partment. College Bulletin. Newcastle- 

upoii-T3de. 

Asiatic [The) Quarterly Review. London, 

AvicuUural Magazine. Mancliester. 

Bedrock. A. Quarterly Review of Scien- 
tific Thought. London. 
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Biochemical {The) JoumaL lyiverpool. 
B ionietri k a . Cambridge . 

Bird Notes and News, Lolidori. 
Blockade and Supply Supplement to 
the Daily Revi&m of the Foreign Press. 
Ibotidoii. 

Bloodstock Breeders' Revieit). London. 
Board of AgricuUure and Fisheries : 
1. Journal of the Board of AgricuB 
ture. — 2. Monthly Agricultural 
Report. — 3, Food Production Lea- 
flet. — 4. Guides to Small Holders. 
5. Leaflets. — 6. Department ofAgri- 
etdiure and Fisheries. Special Leaflets. 

— 7. Monthly Weather Report of the 
Meteorological Office. — 8. Meteorolo- 
gical Office Circulars. — 9. Board of 
Agric. and Fisheries Handbook. Di- 
seases of Animals Acts. London. 

Board of Agriculture for Scotland. — 
I. Scottish journal of Agriculture. 

— 2. Monthly Agricultural Repon. •••• - 
3. Leaflets. LdiDbnrgii. 

Board (The) of Trade Journal and Com.’ 

mercial Gazette. London. 

Bodleian {The) Quarterly Record. Ox- 
ford. 

Botanical Journal. London, 

BHiish (The) Bee Journal and Bec- 
keepersQ Adviser. London. 

British Birds. London. 

British Sea Anglers' Society's Quar- 
terly. London. 

British (The) Year Book of AgricuUure 
and Agncidtural Who's Who. 1^)11- 
don. 

Bulletin of Entomological Research. 
London. 

Bulletin of the Imperial Institute of 
the United Kingdom, Col. & India. 
London. 

Bulletin of Miscellaneous Inforrmition. 

R. Bokinic Gardens Kew. London. 
Chemical (The) News. London. 
Chemical {'Fhe) Trade Journal and 
Chemical' Engineer. London. * 
Chemical World. T.^)ndon. 

Cold Storage and Produce Review. 
London. 

Colonial (The) Journal. lyondon. 
Cooperative Reference Library Miscel- 
laneous Publications. Diilalin. 

Daily Review of the Foreign Press et 
Supplements . London . 

Dairy (The) World & British Dairy 
Farmer. London, 

Department of Agriculture ad 'Techni- 
cal Instruction for Ireland : i. Jovtr- 
nal of the Department of AgricuUure 


and Technical Instruction for Ire- 
land. — 2. Crop Report.^— 3. Lea- 
flets. Dublin. 

Diploniaiic and Consular Reports. Lon- 
don. 

Economic Review of the Foreig^t Press. 

London. 

Economic Supplement to the Daily 
Review of the Foreign Press. London. 
Economist (The). London. 

Edinburgh Review. London. 

Engineer (The). London. 

Engineering. London, 

Entomologist's (The) Monthly Maga- 
zine. London. 

Estate (The) Magazine. Letcliwertli, 
Herts; 

Eugenics (The) Review. London. 
Farmer {'The) and Slock Breeder and 
Chamber of Agriculture JournaL 

London. 

Fertilizers. Loinlon . 

Field (The) London. 

Fishing {'The). Gazette Loudon. 

Food and Supply Review of the Foreign 
Press. Ivoiidon. 

Fruit Grower, Fruiterer, Florist and 
M arkel Garde nor . Ivondon . 
Gardeners' Chronicle. London. 
Geographical (The) Journal. London. 
Herefordshire County Council. Far- 
mers' Bulletin. Hereford, 

Ice and Cold Storage. London. 
Illustrated {'The) Official Journal (Pa- 
tents). London. 

Implement (The) and Machinery Re- 
view. London. 

India Rubber (The) Journal. London. 
Institute ( 21 m) of Chemistry of Great 
Britain and Ireland. Proceedings. 
London. 

International Sugar Journal. Altriii- 

cliaiii, 

Irish A griciiUural Organisation Society. 

Leaflets. DnbliiL 
Irish Gardening. Dublin. 

Journal of Agricultural Science. Cam- 
bridge. 

Journal (The) of Botany British and 
Foreign. London. 

Journal {'The) of Ecology. Cambridge, 
' Journal (The) of Genetics. Cambridge. 
Journal ('The) of State Medicine. Lon- 
don. 

Journal of the African Society. Lon- 
don. 

Journal of the Central and Associated 
Chambers of Agriculture and Agri- 
cultural Record. London. 
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Journal of the Chemical Society, I^ondori. 

Journal of Jhe Institute of Bankers, 
I^ondoii. 

Jotwnal of the Institute of Brewing, 
I^oiidon. 

Journal (The) or the Land Agents* 
Society, London. 

Journal of the Manchester Geographi- 
cal Society. Manchester. 

Journal of the Mmistry of Agriculture 
(despues de enero de 1920; ya 
Journal of the Board of Agriculture), 
London. 

Journal of the National Poultry Or- 
ganization Society, London. 

Journal of the Royal Horticultural 
Society. London. 

Journal of the Royal Society of Arts. 
London. 

Journal of the Society of Chemical 
Industry. London. 

Journal (The) of the Textile Institute. 
Manchester. 

Journal of Tropical Medicine and 
Hygiene. London. 

Joimial of Zoological Research. I^ondon, 

Live Stock Journal. London. 

London (The) Gazette. London. 

Mark Lane Express. Agricultural Jour- 
nal. London, 

Memoirs and Proceedings of the Man- 
chester Literary and Philosophical 
Society Manchester. 

Midland (The) Agricultural and Dairy 
College. Bulletin. Kin^ston-oii-Soar. 

Monthly List of Opoial Publications 
issued by H. M. Stationery Office. 
London. 

Monthly List of Parliamentary Publi- 
cations issued by H. M. Stationery 
Office. London. 

National (The) Food Journal. London. 

Naturalist (The). London. 

Nature. London. 

New (The) Phytologist: a British Bota- 
nical Journal. London. 

North British Agriculiurisi. Ldinburgli. 

Palmer’s Index to the Times Newspa- 
per. Shepperton-on-Thanies. 

Parasitology. Cambridge. 

Perfumery (The) and EssejtUal Oil 
Reco 3 ^d. London, 

Practical (The) Engineer. London. 

Proceedings of the R. Agricultural So- 
ciety of England. London, 

Proceedings of the R, Society of Edin- 
burgh. Bdinbnrgli. 

Publishers* Circular and Booksellers* 
Record. London. 


Quarterly Journal of Experimental Phy^ 

siology. London. 

Quarterly Journal of Forestry. London. 
Quarterly Journal of Microscopical 
Science. London. 

Quarterly Journal of the R. Meieoro- 
logical Society, London. 

Quarterly List of Official Publications^ 
Issued by H. M. Stationery Office, 

London. 

guar ter ly List of Parliamentary Pu- 
blications. Issued by H. M. Sta- 
tionery Office. London. 

Quarterly (The) Review. London. 
Quarterly Summary and Meteorolo- 
gical Readings. Royal Botanic So- 
ciety of London. London. 
Reconstruction Supplement to the Daily 
Review of the Foreign Press. London. 
Report. The British Cotton Growing 
Association. Manchester. 

Review (The) of Applied Entomology ; 
vSeries A : Agricultural ; Series B : 
Medical and Veterinary. London. 
Review of the Foreign Press — T'he 
Economic Review. London. 

Royal Dublin Society : i. The Econo- 
mic Proceedings. — 2. The Scien- 
tific Proceedings. Dublin. 

Royal Society, i. Philosophical Trans- 
actions. — 2. Proceedings of the R. 
Society. Biological Science. London. 
Royal (The) Society for the Protec- 
tion of Birds. Report. London. 
Russian (The) Review. Liverpool. 
Science Abstracts : Section A : Physics; 
Section B : Electrical Engineering. 
London. 

Science Progress in the 20th Century. 
Loudon. 

Scottish (The) Farmer. Glascow. 
Scottish (Ilie) Geographical Magcmne. 
Ldiiiburgli. 

South (The) American Journal and 
Brazil and River Plate Mail. Lon- 
don. 

Symons’s Meteorological Magazine. Lon- 
don. 

System. The Magazine of Biisiness. 

London. 

Textile (The) Recorder. Manchester, 
Times (The). — Educational Supple- 
ment — - Engmeering Siipplennent. ■— 
Imperial and Foreign Trade Supple- 
ment — Literary Supplement — 
Weekly Edition. London. 

Tobacco Colonial Quarterly. London. 
Transactions of the R. Scottish Arbori- 
oultural Society. Edinburgh. 
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Transactions of the Surveyors^ Instil 
Uition. I^ondon. 

Tropical Life, Loiidon. 

United Empire, The Royal Colonial 
Instihite Joiirnal. London. 

University College of North JV ales. 
Agricultural Departynent. Publica- 
tions. Bangor. 

University of Cambridge. School of 
Forestry. Bulletin. Cambridge. 

University of Leeds and the York- 
shire Council for Agriculhiral Edu- 
cation. P^thlications. Leeds. 

University of London. County Council 
of Kent and Surrey. Leaflets of the 
South Eastern Agricultural College, 
Wye, Kent. London. 

Utility Poultry Journal. Newport, 
Salop. 

Wine Trade Review. London. 

Yearbook and Register. The National 
Utility Poultry. London. 

Yearbook [The) of the Scientific and 
Learned Societies of Go'eai Britain 
and Ireland : A Record of the Work 
done in Science, Literature and Art. 
London. 

^ Greece. 

Annales de I'Obsevvatoire national T A- 
tMnes. Atlieiies; 

Bulletin semestriel du commerce special 
de la Gr^ce avec les Pays etr angers. 
Athenes. 

Ego {U) coloniale italiana. Corfu. 

AsXtlov Fscapyt-xov t'/]< FscopyiXTjg' 
Eraipstac;'. A 0 '/)vaL 

rsoipyixov y.%1 Acccixov AsXxiov. 
A67jvccu 

Nsoc (Ta) FscoTTovixa. M'/]vtai,ov 
Fstopyixov nspior^ixov. A()-/]vai. 

Gitatomaea. 

Bole tin de Agficultura, Ouuteniala. 

Centro- America. Guatemala. 

HONDURi^S. 

Boletin de la Secretaria de Fomento, 
Obras piMicas y AgricuUiira. Te- 
giicicalpa. 

Revista economica. Tegiicicalpa. 
Hungary. 

Akademiai Ertesito. Budapest. 

Allatorvosi Lapok. Budapest. 

Annales de VInstitut central amp6- 
lographique Royal hongrois. Buda- 
pest. 


Annuwire statisiique hongrois. Buda- 
pest. 

Bihannegyei gazdasdgi Egyesiliei IiL 
vatalos Kozldnye. Nagyvarad. 

Bordszati Lapok. Budapest. 

Erddszeti Kiserletek. Seliiiecbanya. 

Erdeszeti Lapok. Budapest, 

Foldtani Kozldny. Geologische MU- 
teihmgen. ZeitscJirift der tmgaris- 
chen geologischen Geselischaft, zu- 
gleich amUiches Organ der kgl. 
Ungar. geologischen Reichsanstali. 
BudapCvSt. 

Jahresbericht der k. ungarischen Geo- 
logischen Reichsanstalt. K. unga- 
rische Ackerhauministerium. Buda- 
pest. 

Kiserletugyi Kozleinenyek. Budapest. 

Magyar Botanikai Lapok. Budapest. 

Magyar Dohdfiyujdg. Budapest. 

Magyar Piguelo. lUidapest. 

Mezd gazdasdgi Szemle. Budapest. 

Revue de Hongrie. Budapest. 

Tenger (/i). Tudomdyos es idrsadalmi, 
tengereszeti es kozgazdasdgi ha-vi 
Foiyoirat. Budapest. 

India. 

Agricultural (An) Journal of the De- 
partment of Agriculture, Behar and 
Orissa. Patna. 

Agricultural Journal of India. Calcutta. 

Agricultural (The) Ledger. Calcutta. 

Annals of the R. Botanic Gardens^ 
Per a deniya. Peradeniy a. 

Bengal Department of Agriculture : 
I Departmental Records. — 2. Di- 
rector of Land Records and Agricul- 
ture, Bulletin, Agricultural Series. 
Calcutta. 

Bulletin of the Agricultural Research 
Institute, Pusa. Pusa. 

Bulletin of Land Records and Agricul- 
ture. Assam. vSliiilong. 

Bulletin of the Direction of Land Re- 
cords and AgricuUure. Colombo. 

Bulletin of the Economics Department 
of the IJniversity of Allahabad. Al- 
lahabad. 

Burma Department of AgricuUure : 

1. Bulletin. Rangoon, Burma. — 

2 , Cultivators Leaflet. Mandalay, 
Burma. 

Central Provinces. Agricultural De- 
partment. Bulletin. Nag|3ur, C. P. 

Ceylon Department of Agriculture : 
I. Leaflet, Colombo. — 2. Bulletin, 
Peracleniya. 

Commerce and Co-operation. Bombay. 
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Department of Agriadture : i Bullet- 
tin. — 2. Leaflets. Bombay. 

Forest Btdleiin. Department of Reve- 
nue and Agriculture. Calcutta. 

Indian (The) AgrimUufist. Calcutta. 

Indian and Eastern Engineer. Cal- 
cutta. 

Indian Engineering. Calcutta. 

Indian (The) Forester. Allahabad. 

Indian (The) Forest Records. Dehra 
Dim. 

Indian Journal of Economics. AUa- 
liabad. 

Indian Textile Journal. Bombay. 

Indian Trade Journal. Calcutta. 

Journal (The) of Dairying and Dairy 
Farming in India. Quetta. 

Journal of the I^idian Economic Society. 
Bombay. 

Madras. Central Agricultural Commit- 
tee. iJtilleiin. Madras. 

Madras Department of Agriculture : 
I. Bullet in. — 2. Leaflets. Madras. 

Madras {The) Forest College Magazine. 
Coimbatore, South India. 

Memoirs of the Department of Agricul- 
ture in India. — Bacteriological 
Series — Botanical Series — Chemi- 
cal Series — Entomological Series — 
Veterinary Series. Pusa, Bihar. 

Monthly Accounts relating to the Sea- 
Borne Trade Navigation of British 
India. Calcutta. 

Monthly Staiistes of Cotton Spinning 
and Weaving in India Mills. Cal- 
cutta. 

Monthly Weather Review. Calcutta, 

Mysore State Department of Agriculture. 
Bulletin, i. Chemical Series. — 2. En- 
tomological Series. — 3. Mycological 
Series. Bangalore, Mysore. 

Plantefs (The) Chronicle. Bangalore. 

Poona (The) College Magazine. Poona. 

Punjab Department of Agriculture, 
Bulletin. Baliore, Punjab. 

Records of the Botanical Survey of 
India. Calcutta. 

Tropical {The) Agricultufist & Maga- 
zine of the Ceylon Agricultural So- 
ciety. Peradeniya, Cejdoii. 

United Provinces of Agra and Oudh, 
Department of Land Records and 
Agriculture : Bulletin. Agricultural 
Series. Allahabad. 

Wealth (The) of India. Madras. 

ITAI,Y. 

Africa {TJ) Ualiana. Bolleitino della 
Societd africana dTialia. Napoli. 


Agricoltura (U) coloniale. Firenze. 

Agncoltiira [IJ) italiana. Pisa. 

Agricoltura (L^) italiana illuslraia. Mi- 
lano. 

Agncoltiira (V) moderna. Milano. 

V A gri coltura s uba Ip i na . Chincto . 

AgricoUura (V) toscana. Idrciize. 

Alimentazione (IT). Milano. 

Alpe (L).Rmsta forestale Ualiana. Fi- 
renze. 

Amico (L*) del contadino. Oristano 
(Sarde.gna). 

Annali del Commercio. Minister 0 di 
Agricoltura, Indusiria e Commercio. 
Roma. 

Annali del Consiglio supeHore delle 
acque piMliche. Ministero dei La- 
vori pubblici. Roma. 

Annali del Labor aiorio chimico cenifa- 
le delle Gabelle. Roma. 

Annali della R. Accadeniia d\ 4 grU 
coltura di Torino. Torino. 

Annali della R. Stazione chimico- 
agravia sperirneniale di Roma. Roma. 

Annali della Societa degli ingegneri 
e degli ArchiieUi Italiani. Roma. 

Annali deUTndusiria e del Commercio, 
Ministero di Agricoltura^ Industria 
e Commercio. Roma. 

Annali del Ministero di Agricoltura, 
Industria e Commercio. Roma. 

Annali del Museo civico di Storia 
naiurale di Genova. Genova. 

Annali del R. Istiiuto superiore fo- 
rest ale nazionale. Firenze. 

Annali del R. Labor atorio auionomo 

" di Chimica agraria di Forli. Forli. 

Annali delV Uffldo agrario provinciate 
di Bologna et Annali delPUfficio 
provincuilc di AgricoUura di Bologna. 
Bologna. 

Annali delVUfflcio cenivale meteor 0- 
rologico e geodinmnico italiano. Mi- 
nisiero di Agricoltuva, Industria e 
Commercio. Roma. 

Amiali di Agricoltura. Ministero di 
AgricoUura, Industria e Commercio . 

Roma. 

Annali di Botanica. ILoiiia, 

Annali di Chimica applicala. Roma. 

Annali dTngegneria e TArchifeUura. 

Roma. 

Annali di StaiisHca. Direzionc gene- 
rale della Statistica e del Lavoro. 

R<mia. 

Annuario agrario. Bologna. 

Annuario hihliografico italiano delle 
Scienze mediclie ed affmi. Roma. 
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Annuafio della R, Accademia del 
Lincei. Roma. 

Annuario della R, Siazione bacologica 
di Padova. Padova. 

Ammafio della R. Stazione spcrimen- 
tale di Cdseificio di Lodi. Lodi, 

Anmtario della Stazione spcrimerikde 
di Risicollmri di Vercalli. Vercelli, 

Annimrio del R. Istitulo dU'ncorag- 
giamenio di Napoli. Napoli. 

Annuario delV industria cotoniera in 
Italia. Milano. 

Ammario delV Istiiuzione agraria Dottor 
Andrea Ponii. Milano. 

Anmiario d* Italia et Annuario gene- 
rate d' Italia. Genova. 

Annuario per le indiistri' chimiclie e 
farmaceuticIiG. Minislero per Vln- 
dustria, il Comniercio e il Lavoro. 
Roriia. 

Annuario. R. Stazione ckimico-agm- 
ria di Torino. Torino. ^ 

Annuario scienMfico ed industrlale. 
Jyiilano, 

Annuario statisiico dell'lndnstria. ha- 
cologica e serica. Minister o per 
r Industria , il Commercio e il La- 
voro. Roma. 

Annuario statistico italiano. Direzione 
generate della Siaiisfica e del Lavoro. 
Roma, 

Antologia agraria. Asti. 

A. O. P. I. BtdleUi/no ufficiale delVAsso- 
ciazione orticola professionale iia- 
liana. San Remo. 

Apicoltore (IJ) moderno. Bieiio (To- 
rino!, 

ApicoUiira [U] italiana. Ancona. 

A rchivio per FA Ito A dige. Bolzano. 

Archivio hibliognifico colonlalc. Fi- 
renze. 

Afchivio dd storla delle sinenze. Roma. 

Atti del Comitato nazionale soientifico. 
tccnico per lo sviluppo e Fincre- 
ntenio delF industria italiana. Mi- 
lano. 

Atti della R. zlccademia econo mice- 
agraria doi GcorgofiU. Firenze. 

AUi della R. Accademia dei Lincei. 
Rendlconfi della Classe di Scienze 
fisiche, matematiche e naturali. Roma. 

IJavvenire agvicolo. Parma. 

Bollettino agrario siciliano. Palermo. 

Bolletthio caseario. Snpplemeiito della 
Rivista scientifica del Latte. Reggio 
Emilia. 

Bollettino dei Consumi. Roma. 

Bollettino del Consiglio provinciale 

■ d'agricoUura, dei Consorzt agrart 


e delF I stituto provinciale di San 
Michele. Trento. 

Bollettino della Blhliotecu del Mini- 
stcro di AgricoUura, Industria e 
Commercio. Roma. 

Bollettino della Camera agrumaria. 

MevSsina. 

Bollettino della « Cotoniera ». Milano. 

Bollettino delta proprietd intellettuale. 

Roma. 

Bollettino della R. Societd geograpea 
italiana. Roma. 

Bollettino della Sociekl degU agricoltori 
italiani. Roma. 

Bollettino della Socieid gcologica ita- 
liana. Roma, 

Bollettino della Socieid italiana pen 
lo studio delFalimcntazione. Firenze, 

Bollettino della Socieid lomharda per 
la pesca e F acquicoltura. Milano. 

Bolleitino della Socieid nazionale degli 
olivicoUovi. Roma. 

Bolleitino della Sooietd orticola va- 
resina. Varese. 

Bollettino delFAssociazione delFindu^ 
stria laniera italiana. Biclla. 

Bollettino delF A ssociazione italiana fra 
gli impiegati delle industrle dello 
zuccJiero e delFalcool. Bologna. 

Bollettino delF A ssociazione pro-piante 
medicinali ed.- altre utili. Milano. 

Bolleitino delle opere moderns straniere 
acquistate dalle Biblioteche governa- 
live del Regno dPtalia. Roma. 

Bolleitino delle seduie delF Accademia 
Gioenia di Scienze naturali. Catania. 

Bollettino del Minister o degli Affari 
Esieri. Roma. 

Bollettino del Minisfero delle Colonie. 
Roma. 

BolIeUino del R. Comitato geologico 
Italia. Roma. 

Bollettino del R. Olio hotanico di Pa- 
lermo. Palermo. 

Bollcdtino del Sindacato vinicolo pie- 
moniese. Alba. 

Bollettino di informazioni delFUfficio 
economico del Minister o delle Colo- 
nic. Roma. 

BolIeUino di legislazione e statisiica 
• doganale e oommerciale. Roma. 

Bollettino di notizie commerciali. Roma. 

Bolleitino di sericoltura. Milano, 

BolIeUino di studi ed informazioni 
del R. Giardino cohniaU di Pa- 
lermo. Palermo. 

BolIeUino mensile delFOsseryatorio di 
Moniecassino . Montecassino, 

BolIeUino scientifico-iecnico. Milano. 
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BoUetiino tecnico puhUicato per cura 
delR. Istituto scientifico sperimentale 
del tobacco, Scafati (Salerno). 

BoUetiino trimesfrale delle piihUica- 
zioni acquistaie o pcrvemite in dono 
al Comnne di Firenze, Firenze. 

BoUetiino uf/iciale della Direzione g<?" 
nemle del Demanio. Ministero delle 
Fmanze. Roma. 

BoUetiino nfftciale del Ministero delle 
Colonie. Roma. 

BoUeitino ufficiale del Ministero dei 
Lavori Pnbblici. Roma. 

BoUetiino veterinario italiano. Torino. 

Bulletin bibliographique de la chimle 
et de ses applications. Genes. 

Bulleitmo bibliografico della hotanica 
italiana. Firenze. 

Bulleitino delV agricoUura. Milano. 

BulUttino della R. Societd toscana di 
OfticoUura. Firenze. 

Bullettino della Sociefd botanica italiana, 
Firenze. 

BulUitino delV Associazione agraria frin- 
lana. Udine. 

Bulletin of the American Chamber of 
Commerce for Italy, Milano. 

Camera di Commercio ed Industria, 
Brescia . Processi verhali di seduie. 
Brescia. 

Camera di Commercio e Industria, 
Roma. Atii e documenti. Roma. 

Camera di Commercio e Industria, 
Udine. Adnnanze. Udine. 

Camera di Commercio e di Industria, 
Venezia. Sedide pubhUche. Venezia. 

Consofzio aiitonomo del Porto di Ge- 
nova. Bollettino. Genova. 

Cam pi {!). Supplemento mensile di 
Cooperazione e Mutualitci agraria. 
Roma. 

Caseificio {II) moderno, Rona, 

Clinica {La) veterinaria. Milano. 

CoUivatore {11). Casalinonferrato. 

Cronaca agricola. Torino. 

Diana. II a Field d’ Italia ». Firenze, 

Diritto {11) dei pubblici appalti. Roma. 

Donna {La) net campi. *Ronia. 

Eco {V) degli ingegneri e periti agri- 
mensori. Pescia. 

Economia (U) italiana. Milano. 

Economia (U) rurale. Torino. 

Economia {U) zootecnica. Iglesias 
(Cagliari). 

Esplorazione {U) commerciale, Milano. 

Espoftaziom [U). Milano. 

Gazzeita agraria, commerciale e inda- 
sifiale. Alessandria. 


Gazzetia chimica italiana. Roiua. 
Gazzetta uffi.ciale del Regno dllialia. 

Roma. 

Geografia {La). Novara. 

Giornale {II) agrario. Roriia. 

Giornale degli allevatori. Caiania^. 
Giornale degli ccononiisii c Rivista 
di statisiica, Roma, 

Giornale dei niugnai. Milano. 

Giornale del Genio civile. Roma. 
Giornale della libreria, della tipografia 
e delle arti e industric affini, Milano, 
Giornale delle conserve alimentdri. 
Napoli. 

Giornale di agricoUura della domenica. 

Piacenza. 

Giornale di chimica industriale. Milano. 
Giornale di geologia pratica. Parma. 
Giornale d'ippologia. Pisa. 

Giornale d' Italia agricolo. Roma. 
Giornale dUtalia forestale. Roma. 
(giornale di medicina veterinaria della 
R. Socieid nazionale e Accademia 
veterinaria italiana. Torino. 

Giornale {ID di risicolftmi. Vercelli. 
Giornale di viiicoltura, enologia, agrR 
coltura e industria agraria. Avelliiio. 
Giornale vinicolo italiano. Ca.sal Mon- 
ferrato. 

Ilhistrazione {U) ooloniale. Milano. 
Industria {U). Milano. 

Industria (U) chimica, mineraria e 
metallurgica. Torino. 

Industria {U] lattiera e zootecnica. 
Reggio Bmilia. 

Industria {U) meccanica. Milano. 
Industria {V) saponiera, degli olii e dei 
grassi. Milano. 

Industrie {Le) chimiche. vSuppleiiietito 
delle Industrie ilaliane iUusirate. 

Milano. 

Industrie {Le) ilaliane ilhistrate. Milano. 
' Infonnazioni seriche. Roma. 

Ingegmvia {U) italiana. .Ronia. 
Italia (U) agricola. Piacenza. 

Italia (L’) elettrica. Milano. 

Italia {U) sericola. Milano. 

Italia (U) vinicola ed agraria. CasaF 
nionferrato. 

Lahoratorio di studi ed osperienze 
sulla seta. Milano. Relazione {an- 
nua) s%tlV attivUd del Lahofatorio. 

Milano. 

Libevtd {La) econontica. Bologna. 

Libri (I) del giorno. Milano. 

Magistral 0 {R.) delle deque. Ufficio 
idrografeo. — i. Bollettino hihlio- 
grafico. — 2 . Relazione annua del 
DireUore. Venezia. 
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Malp'ighia. Basse gna mensile di bota- 
nica, Catania. 

Melalhirgia (La) Ualiana. Milano. 

Minevva. Rivista delle riviste. Roma. 

Minerva agraria. Milano, 

Miniera (La) italianc^'- Roma. 

Minister 0 di AgficoUm'a^ Industria & 
Commercio : i. Bolletiino dei Mini- 
steri per AgricoUura e per V Indu- 
strial il Commercio e il Lavoro. Serie 
A~I. Disposizioni e provvedimenti 
relativi al personale, — II. Legisla- 
zione ed avnministrazione. — Serie 
B-I : Notizie siille condizion\ delVa- 
gricoliura, delV industria e del com- 
mercio in Italia e alV ester o. — II. 
Relazioni e studi scientifici e tecnici, 
Ispettorato generate del Commercio, 
Ufficio di informazioni oommerciali, 
Comunicazioni. — - Roma. 

Ministero degli A ffari Esteri. Direzione 
gencrale degli af/ari conimerciali : 

, I. Circolari. — 2. Per Vesportazione 

I 'L Ualiana. — 3, Rapporti. Roma. 

Moderno {II) zooiatro. Bologna. 

Monitor e {IT) tecnico. Milano. 

Natura. Milano. 

NaUiralista (II) siciliano. Palermo. 

Notizie periodiche di statistica agraria. 
Roma. 

Nuova agricoUura del Lazio. Roma. 

Nuova (La) Notarisia. Modena. 

Nuova Rivista dNndustria e Commercio. 
Roma. 

Nuovi Annali di agricoUura siciliana. 
Palermo. 

Nuovo (II) Ercolani. Rivista di niedi- 
cina veterinaria. Torino. 

Nuovo Giornale hotanico iialiano. Fi- 
renze. 

Osservatorio (fJ) commerciale. Sup- 
pleinento delle Industrie ikiliane 
illustrate. Milano. 

Propaganda (La) agricola. Bari. 

Rapporti consolavi. Ministero degli 
Afjari Esteri. Direzione generate de- 
gli A ffari comnwrciali. Roma. 

Rapporti e Monografie coloniaM. Mi- 
nistero degh xi ffari Esteri. Roma. 

Rassegna miner ana, metallurgica e 
chi mica.. Roma. 

Rassegna di Pesca. Roma. 

Redia. Giornale di Entomologia. Firenze. 

Relazione e hilancio industriale, A- 
zienda dei Tahacchi. Ministero delle 
Finawe. Direzione Generate delle 
Privative. Roma. 

Rendiconti del R. IsUtuto Lombardo 
di Scienze e Letter e. Milano. 


Revue financier e et economique d’ltalie. 

Rome. 

Rivista (La). Periodica quindicinale 
di viticoUura, enologia ed agraria. 
Conegliano. 

Rivista agraria polesana. Rovigo. 

Rivista (La) agricola. Roma. 

Rivista coloniale. Roma. 

Rivista del freddo. Roma. 

Rivista (La) del Mezzogiorno. Napoli. 

Rivista delle Provincie. Roma. 

Rivista di agricoUura. Parma. 

Rivista di agricoUura e zootecnia. 
Barullo. 

Rivista di Ampelograf^a. Alba. 

Rivista di Biologia. Roma. 

Rivista internazionale di scienze so- 
ciali e discipline ausiUari. Roma. 

Rivista Ualiana delle essenze e pro- 
fumi. Milano. 

Rivista Ualiana di legislazione ed 
economia agraria. Roma. 

Rivista Ualiana di ragioneria. Roma. 

Rivista meteor ico-agr aria. Roma. 

Rivista di Patologia vegetate. Pavia. 

Rivista pellagrologica Ualiana. Firenze. 

Rivista scientifica del latte. Reggio 
Bmilia. 

Scieniia. Rivista di scienza. Milano. 

Scuola (R.) Superiore di AgricoUura, 
Portici : i. Annali. — 2. Annali della 
Stazione sperimentale per le nialattie 
infettive del bestiame. — 3. Bol- 
lettino del Laboratorio di Zoologia 
generate ed agraria. — 4. Bolletiino 
della Stazione sperimentale per le 
malattie infettive del bestiame m For-' 
tici. Portici (Napoli). 

Sicilia (La) industriale. Catania. 

Sicurezza (La) e rigiene delT industria. 
Milano. 

Sole {II). Milano. 

Statistica del commercio speciale di 
importazione e di esportazione. 
Roma. 

Stazione (it?.) sperimentale di Agrumicol- 
tura e FrutticoUura di Adreale: 
I. Annali. — 2. Bolletiino. 3. Cir- 
colcifi. Adreale (Catania). 

Stazioni (Le) sperimentali agrarie itU' 
liane. Modena. 

Terra (La), Bollettino mensile della Fe- 
derazione Ualiana dei piccoli pro- 
prietarii. Pavia. 

U AgricoUura nazionale. Roma, 

Tribuna (La) coloniale. Roma. 

Villa (La) ed il giardino. Roma. 

Vita (La) Ualiana. Roma. 

ViticoUura (La) moderna. Palermo. 
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Japan. 

Anmiaire financief el econo mique du 
Japan. Minister e des Finances. To- 
kyo. 

Berichle des Cham InsliHitcs fur land-- 
zmrtschafilicke Forschungen in Kura- 
schiki, Provinz Okayama. Kiira- 
scliiki, Okayama. 

Botanical {The) Magazine. Tokyo. 

Bulletin de V Association Sericicole 
Japon. Tokyo. du 

Bulletin of the Imperial Central AgrF 
cultural Experiment Station in Japan. 
Nisliigaliara, Tokyo. 

Bulletin {The) St the Imperial Sericul- 
iural Experiment Station, Japan. To- 
kyo. 

Chemical {The) Technology. Tokyo. 

Financial Annual of Japan. Tokyo. 

Japan Trade Review. Tokyo. 

Journal of the College of Agriculture, 
Tokyo. 

Miiteilungen der deutschen Gesellschaft 
fiirNatur- tmd Volkerkunde Ostasiens. 
Tokyo. 

Nippon Nogyo zassM (Revue de FA- 
giicuiture japonaise). Tokyo. 

Stigar {The) Industrial World. Tokyo. 

Teikoktt NdkwaiAio {Bulletin de la So- 
cieti imperiale d' Agriculture). Tokyo. 

Mauritius. 

Bulletin agricole. Port-Touis. 

Department of Agriculture : i. Leaflet 
Series. Port-Iyoiiis. — Bulletin. 2. Ge- 
neral Series. — 3. Scientific Series . — 
4. Statistical Series. Redixit. 

MEXICO. 

AgricuUor {El). Merida. 

Anuario esfadistico de la Republica 
mexicana. Mexico. 

Boletin de la Bihlioteca nacional de 
Mexico. Mexico. 

Boletin de la Cdmara agricola y ga- 
nadera de TamauMpas. Ciudad Vic- 
toria. 

Boletin de la Dlreccion general de 
AgricuUura. Parte I : Revista de 
AgricuU'ura. Mexico. 

Boletin de la Sociedad de Gcmaderos de 
Mexico. Mexico. 

Boletin ofioial de la Secretaria de Agri 
cuUura y Fomento. M&ico, 

Comision de Parasuologia agricola. 
Circulares. Mexico. 

Estacion agricola Central, Mexico : 
T. Boletin. — - 2. Circulares. Mexico. 


Estacion agricola experimental Ciudad 
Juarez, Boletin. Mexico. 

Gaecta agricola y vcterlnaria. Mexico. 

Hacendado (El) mexioano. Mexico. 

Memorlas y Revisia de la Sfenedad 
Cientifica Antonio Abaioa Mexico. 

Revista (La) agricola. Mexdco. 

Revisia forestal mexicana. Mexiecr. 

Secretaria de Fomento, Deparlamento de 
Basques : i. Boletin forestal de Fro^ 
pagemda. — 2. CartiUa forestal. 
Mexico. 

NBTHKKCANDS AN!) C0!A)NJB:S. 

Apercu du Commerce et dc V Industrie. 
MinisUre royal necrlandals de F A gri- 
culture, de Vlndustrie et du Com-* 
merce. Leyde. 

Ar chief voar de RiihhercuUuuf in Neder- 
landsch-Indie. Buiteiizorg, Java. 

Archief voor de Suikerindustrie in 
Nederlandsch-Indie. vSoeraba j a . 

Boschhouwkunding Tijdschrift Tectona. 
Euitenzorg. 

Bulletin van het Department van den 
Landhouw in Suriname. Paramaribo. 

Bulletin du Jar din Botanique, Departe- 
ment de F Agriculture, de Vlndustrie 
et du Commerce aux Indes Nierlan- 
daises. Buitenzorg. * 

Bulletin de F Union horticole profes- 
sionnelle inlernationale. La Have. 

Bulletin. Kolonial Museum. liaarleiii. 

CuUura. Wageningeii. 

Deli Proef station : i. Bulletin van het 
Deli Proef station, — 2. Mededee- 
lingen van het Deli Proof station to 
Medan. Medan, vSuinatra. 

Economischc Verslageoi inm den Neder*- 
landsche Diploma'liek eu Consukme 
Ambienareri (Siiplemento a Han- 
dclsbenchten). 's Gtavenliage. 

Genetica, Ncderlandsch Tljdsilmft voor 
Erfeli jkhe ids - eu A fsl(:f/m 4 ningsleer. 
's Gravenhage. 

Handelsberichten. \s-Gravenluige, 

Indische {De) Mercuur. Anisterdaiii. 

Jaarboek van het Department van Lan** 
bourn, Nijverheid en Handel in Ne- 
derlandsch Indie, Batavia. 

Jaarverslag van het Pvoefstat. voor 
de Java Suikerindustrie . vSoerabaia. 

Java. Department van Landhouw, Nif- 
verheid en Handel. Batavia. 

1. Mededeelingen uitgaa^de van 
het. Department van Landhouw, Ba- 
ta\na. 

2. Mededeelingen van het algemeen 
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Pfo^f station voof den Lcindbouw. Biii- 
tenzorg. 

Mededeellngen van het agricttUtmr 
cJieniisch Labor ciloriwin . Btiitenzorg. 

4. Medeedelingen ult den Cultimr- 
tuin. Biiitenzorg. 

5. Mededeelingen van het Kina 
Proef s tali on. B ui tenzorg . 

6. Mededeelingen van het Laborato^ 
fium voor Agrogeologic en Grondon- 
derzoek. Biiitenzorg. 

7. Mededeelingen van het Lahomto- 
fium voor PlantenzieJrten, Biiitenzorg. 

8. Mededeelingen van het Proef st. 
voor het Boschwezen. Biiitenzorg. 

9. Mededeelingen van het Proef-' 
station voor Rijst c. a. Buitenzorg. 

10. Mededeelingefi van het Proef - 
station voor Tabak. Buitenzorg. 

11. Mededeelingen van het Proep 
station voor The. Buitenzorg. 

12. Korte Berichien voor Landbotm, 
Nijverheid en Handel. Mededeelingen 
van het Sta.Ustich Bureau. Biiitcn- 
zorg. 

13. Veeartsent^kundige Mededeel- 
ingen. Buitenzorg. 

Maandschrift van den Nederlandsch. 
Maatschappij voorTumhouw en Plant- 
kunde. Beiden. 

Mededeelingen van de Landhoimhoo- 
geschool en van de daaraan verbon 
den Instituten. Wageningen. 

Mededeelingen van de Rifks Hoogere 
Land- Tuin- en Boschbouwschool en 
van de daaraan Verbonden Instituten. 
Wageningen. 

Mededeelingen van het algeemen Proef- 
station dev Avros: i. Algemeene Se- 
rie. — 2. Rubber Serie. Medan. 

Mededeelingen van het Besoekish Proef- 
station : i. Algeemeene Serie. — 
2. Rubberserie. DjeiiiBer, Java. 

Mededeelingen van het Proef station vno- 
V orstenlandsche Tabak. Klaten, Boer 
rakarta, Java. 

Nederlandsch Landhoim- W eehhlad. 
's-Gravenhage. 

Nederlandsch Tijdschrift voor Melkhy- 
giene. Amsterdam . 

Nederlandsch Weekhlad voor Zuievel- 
f aiding en Veeteelt. Doetinchen. 

NijhofTs Index op de nederl. Periodi- 
ken van algemeenen Inhoud.^s-Ora- 
veiiliage. 

Ocivooischriften van het Octrooiraad 
Nederland, s- Gravenliage . 

OUen en Vetten. Aiiisterdani. 

Paard {Het) . . ’s-Graveiiliage, 


Phosphate {Th^ Industry. Aiiisterdani. 

Phytopathologisch Labor atorkim Wil- 
lie Commclin Scholien : i. Vliigblad. 
— 2. Mededeelingen. Amsterdam. 

Primrose. Persic Nederl. Tijdschrift 
voor Rubber. Ainsterdain. 

Proef station M idden-J ava. M ededee- 
lingen. Salatiga, Java. 

Procjstation voor de J ava-Suikerin- 
dusfrie Mededeelingen . Soerabaja. 

Suikerindustrie {De) Nijmegen. 

T e'\ •smannia . B atavia . 

Tijdschrift voor Diergcneeskimde. 
‘s-Gravenliage. 

Tijdschrift voor economische Geogra- 
phic. 's-Graveiiliage. 

Tijdschrift der nederl. Hcidemaatschap- 
pij Arnliein, 

Tijdschrift voor Nijverheid en Land- 
hoim in Nederkmdsch-Indu. Ba- 
tavia, Java. 

Treubia. Recueil de Tvmaux soologi- 
ques, hydrobiologiques el oceano- 
graphiques. B ui tenzorg. 

Veldhode (Df?). Maastricht. 

Verkovt meteorologisch Jaarboek. Kon. 
Nederlandsch M eteorologisch Ins- 
tituut. Utreclit. 

Verslagen van Landbouwkimdige On- 
dersoekingen der Rjkslandbouw-proef- 
stations. ’s-Gravenhage. 

Verslagen en Mededeelingen van de 
Directie van don Landhoim. ’s-Gra- 
veiihage. 

West- 1 ndiv. Par ai 11a ribo . 

Nbav Zbai;and. 

Annual Report of the Deparinient of 
Agriculture of New Zealand. Wel- 
lington. 

Board of Science and Art. Bulletin, 
Wellington. 

New (The) Zealand J otmial of Agricul- 
ture. Wellington.' 

Nc'W (The) Zealand Journal of Science 
and Technology. Wellington. 

Neiv Zealand Official Yearbook. Well- 
ington. 

Patent Office Journal. Wellington. 

Norway. 

Beretning fra Forings forsoksstaiionen 
ved Landbrukslwiskokp . Kristianla. 

Beretning fra Forings forsokene ved 
Norges Landbruksimskoie. Kristia- 

nia. 

Beretning fra Statens Forsoksgaard 
paa Hedemarken. Kristiania. 
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Bereining om Hedemarlmis A mts For- 
soksstaiions. Kristiania 

Beretning om Norges Landbnthshoi- 
shol&s. Kristiaiiia. 

Beretning om skadeinsekter of plan- 
lesygdommer i land- og havehmkei. 
Kristiaiiia. 

Beretning om Siaiens kemiske Kon- 
tfollsiaiion og FrokontmlanstaU i 
Kristiania. Kristiania. 

Beretning om Veterinaervaesenet og 
Kjodkoniv alien i Norge, KrivStiaiiia. 

Beretninger om Aniternes akonomiske 
Tilstand. Kristiania. 

Konsularberetn inger, Kristiania. 

Landbruksdepartement, Stciiensmtomo- 
log. Meddelelser. Kristiania. 

Landmands forb undet. Kristiania. 

Meddelelser fra del Norske Myrselskap. 
Elristiania. 

Meddelelser fra det Statistiske Central- 
hyraa. Kristiania. 

Meddelelser Siatsentomolog. Landhruks- 
department. Kristiania. 

Nor gas Unterikshandel. Kristiania. 

Norsk Jaeger og Fisker Forenings- 
Tidskrift, Kristiania. 

Norsk Pristidende. Krstiania. 

Norsk Veierinaer-Tidsskrift. Kristiania. 

Tidsskrifi for det nor she Landbrnk. 
Kristiania. 

Ugeskrift for Landhnik. Kristiania. 
Ottoman Kmpier. 

BulUiin mensuel de la Siaiistiqne. 
Constantinople. 

Bulletin officiel dit Ministhe de VA- 
griciilture, des Mines et des Forets. 
Constantinople. 

Bachaklai. ZeitscJirift fiir Wissen- 
schafttilche und praktische Land- 
wirtschaft. Jaffa (Palaestina). 

Passegna {La) italiana. Costantinopoli. 

Paraguay. 

Agfonomia. Boletin de la Esiacion agro- 
nomica de Puerto Berioni. Asuncion. 

Anuario estadistico. Republica del Pa- 
vaguay. Asuncion. 

Boleiin del Departamento nacional de 
Fomento. Asuncion 

Diario oficial de la Reptiblica del Pa- 
raguay. Asuncion. 

Revista de laEscuela deComercio. Asun- 
cion. ■ 

Peru. 

Agricidtura [La). I^iiiia. 

Anales de la DirecciSn de Fomento. 
Lima. 


Boletin del Mimsierio de Fomento. 

Lima. 

Gaceia (La) industrial. luma, 

Peru To~da/y. IJma. 

Riquem (La) agricola. Lima. 

PiriEipriNi'^s. 

Bureau of Agriculture : i. Bulletin. — 
2. Farmers' Bulletin. ■ — • 3. Press 
Bidletin. Manila. 

Department of the Inter ior. Bureau of 
Forestry. Circulars. Manila. 

Philippine (The) Agricultural Review. 
Manila. 

Philippine (The) Agriculturist. Los 
Banos. 

Philippine (The) Journal of Science. 
— A. Chemical & Geological Scien- 
ces. — B. Medical Science. — C, Bo- 
tany. — D. Ethnology, Anthropology 
and general Biology. Manila. 

University of Philippine, Bulletin. Ma- 
nila. 

Poland. 

Bulletin inteniaiional de V Academia 
des Sciences de Cracovie. Classe des 
Sciences matliematiques et naturel- 
les. Cracovie. 

Urzedowy Ministerstwa Rolnictwa i 
Dobr Pdnstwowych RzeczypospoUtej 
PolsMej. Warszawa. 

Porto Rico. 

Agricultural Experiment Station, Por- 
tofico: Mayaguez: i. BuMetin. 
— 2. Circulars. — 3. Estacidn 
Experimental Agricola, Boletin. — 

4. Est. Exp. Agr. Cifculares. — 

5. Annual Report. 

Rio Piedras : Department of Agri- 
culture and Labor, Insular Exp, 
Sia. : I. Bulletin. — 2. Annual 
Report. 

Government of Porto Rico. Board of 
Commissioners of Agriculture: i. Bul- 
letin . — 2. Circulars. Rio Piedras, P.R« 

Journal (The) of the Department of 
Agriculture of Porto Rico. Rio Pie- 
dras, P. R. 

Revista de Agricultura de Puerto Rico, 

San J nan, P. R. 

Portugal and Colonies. 

Agricultural Journal of the Mozam- 
bique Company. Beira. 

Agros. Boletim da Associaocio dos 
Estudiantes de Agronomia e Periodica 
de Propaganda agricola. Lisboa, 

Annuario da Universidade de Coim- 
bra. Coimbra. 
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Anmtafio dos Scrvigos florestaes e 
ciqiiicolas^ Boletim da Direcgdo Ge- 
ml da AgficuUura, Minister io do 
Fomento. I^isboa, 

Annttario estadisiico de Portugal. Mi- 
nisterio das Finangas. lAsboa. 

Boletim commercial e maritimo. Lisboa. 

Boletim da Associagdo central de Agri- 
culhtra port agues a. Lisboa. 

Boletim da Direcgao Geral da Agricul- 
Htra. Ministerio de Fomento. Lisboa. 

Boletim da Sociedade de Geographia de 
Lisboa. Lisboa. 

Boletim de Agricultura. Louren 90 Mar- 
ques, Mozambique. 

Boletim de Agricultura. Nova Goa. 

Boletim de Agricultura, Fecuaria e 
Fomento. I^oatida. 

Boletim do Centro colonial. Lisboa. 

Boletim do Trahalho industrial. Lisboa. 

Bulletin de la Societe porhtguaise des 
Sciences naturelles. Lisborme. 

Broieria: Serie hotanica — Serie de VuU 
garizacdo scieniifica — Serie zoolo- 
gica. 'Pontevedra (Bspaiia). 

Diario do Governo et Apendice doDiario 
do Governo : Boletim de Propiedade 
industrial. Lisboa. 

Economista ip) portuguez. Lisboa. 

Jornal de Sciencias matemdticas, fisicas 
e naturals. Lisboa. 

Revista agronomica. Lisboa. 

Revista de Chimica ptira e applicada. 
Porto. 

Revista colonial.' Ushoo^. 

Revista da FacuUade de Direito da Uni- 

, versidade de Lisboa. Lisboa. 

Revista deMedicina veiennaria.JJisboix. 

Vink a {A)poYtugueza. Lisboa. 

Roumania. 

Annarul Societdtei cenirah agricole a 
pfoprietarilor si cuUivaiorilor din 
Rorndnia. Biicure^ti. 

Annarul Statistic al Romdniei. Bucn- 
re§ti. 

Buletinul Directiunea gen. a Regiei 
Monopolurilof Statului. Bucure^ti. 

Buletinul Culturei Tutunului. Bucu 
re§ti. 

Buletimd Ministeruhii agncultufii 
Domenilor. Bucure§ti. 

Buletinul statistic al Romaniei. Bticu- 
re^ti. - 

Buletin Uniunei cenirale a Sindacate- 
lor agricole. Bucure^ti. 

CdmpuL Bucure§ti. 

Correspondance iconomique. Boucarest, 


Jurnalul Societdpi cenirale agrkok. 

Bucure^ti. 

Moniteur du Commerce roumain. Bouca- 

rest. 

Mouvement [Le) economique. Boiica- 

rest. 

Revista de Viticuliurd, Oenologie, §i Hor- 
ticultura . Chisinau . 

Romania agricola. Buciire§ti. 

Russia, 

Anmiaire staiistique de la Russia. St.- 
Petersbourg. 

Archives des Sciences biologiques pu- 
hliees par Vlnstitut Imperial de 
Medecine experimentale d St. -Piter - 
sbourg. St. Petersbourg. 

A}>a‘U6a i>io.'uni(i!('ch'i(.Tf> JJai/cvh. Petro- 
grad. 

ThoiH'jniHUjm u <PeMdii(ep(,. Petrograd. 

Toiuoa iu no Aeponehch'oU. Ppa- 
•Hunjh. Petrograd. 

BiooviHUhn, BuuoOrouin. Odessa. 
Ihocnniuh't, Jlhuunmo Ihuja. Moscva. 
liihomHUKh CUfuaHcocn , Upo.nbiruum- 
notomi u Toqummu. Petrograd. 
ro 2 r, Oh ()e,n><oa)xo:nrii(n)ieeHHOjfz Onmo- 
•mm'iu no omunymiLUof nojiig((mHU4i7j 
onit> Petrograd. 

J-Ki/pHOAo JjonioSHU PacnieHiiu Petro- 

i/RypHairt Onbiinnok Axponojiin. Petr - 

^ad. 

Sannoh'ii CUnaniiiu Orrn JlrnuoniHiff- 
vn>MhaHo. Petrograd. 

Ba imoKu JLu nejxim ena w .Hur i f tn oko 2 o 
Cada. Yalta. ‘ 

IhinnrKU Iloco AjiAOunindpruehuiii) Mn- 
cm imitfm a. Petrograd . 

BrMUfuilojir if h. Petrograd. 
BrifdnAih.wf.ecmijf, I iiuona. Petrograd. 
BoMvmc iihjw. Petrograd. 

JLmrovmhi Bnypo no Cvjixoc<hv<)anN(nn.8m~ 
‘Hoit Petrograd. 

fLunhvmisi Il/Uimimo ynpaikieHUi Bru- 
Ae(/(Hnpou(OH8a u Btuijiuhhjiin. Petro- 
grad. 

Jfsmcinij! Bejiv'h'mo omdro/ia, Petrograd. 
.IIseihvnuH. .mshmcKazo CerihuKoxosHU- 
omamnazo Iluzonurni/ma. Moscva. 
J\a{iKa3hy)e Xosmicmeo, Tiflis. 

JipamKiu Otfeopa dumneshHocmu mpe- 
ceJiemeeKazo ynpaejtmui. Petrograd. 
JInmonum no CxvwfnmxoanwnmemHOU 
AlenicopojMzi'tL Petrograd. 

JlroCHOu rEf/puaso. Petrograd. 

Mamuna ms Chi/mrnojtv XoaPiUmiem. 
Kiev. 

ALamepuLtu no odcymAloHaum nepcce- 
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,;UiHMcch'(m) Xosnucmm t^•) Tj/pKeauaH- 
moMh IijMiih, Taskeiit. 

MiuoH^Hoe Xmmlcmim it ( ^h^omotioflcmoo, 
Moscva. 

IlapoOhixui Fa sail id. Kurgan (Tobolk). 
IltiiiO. laeech'OH FjmaHafi ^PnsiviacKu m 
O ijsa pGanwpiM Psice. uroannubin . nnriao- 
pix ioiuneai iii BmrjimneH a. Pctrograd. 
OmHewo 0 dRimneAbwmmi Cmaapono- 
.nbcirazo Emiio, MOAOiiidGccuo Biopo, 
Petrograd, 

IlodoJhcik XosffuHb. Winniza. 

BoAiiia tk'h'ifb AzpoHOJiwieaEcn/ llesio- 

(j ill hi, Poltava. 

.Hon 60b Hi iho H ie . Petrogr ad. 

Fa ({ ioHik i h Hoe 'doe pan ia. Petrograd. 
Fpeaioe Bozamcniso, Petrograd, 

FpcaKoa hn mch no, vmiHeah'oa Ooospihiiie. 
Petrograd. 

Ct\lhah\}i‘ XoSJlilOliiOO U hiioCOGoOCiUBO. 
Petrograd. 

Cejhrh'in XosfhcHh, Petrograd. 

Tppdhi Biopo no IIpiiKMiOHoli Boina- 
Hioiih, Petro.gtad. 

TpyOtii IlninepainopviCLizo Bojihuazo hhco- 
'•Ho. uiumaKazo Ochuecnuui. Petrograd. 
Topzrm IIpoMbinumiHim Fasioini. Pe-- 
trograd. 

Tpycjhi no (JibihcmmsnkemaaHHou Me- 
maopfk upJh, Petrograd. 

Xosnuenieo. Kiev. 

XcuoiinjHoa diiKio. Moscva. 

XapHo. nopeiclU Ce/iuHtiHo, Sukbum. 
■Fvjihio. nopnaoe Ci\ ihciaoe Xosjhiamao. 
Siiklium-Kale. 

FoicazufiHiinh , J/oCMOW ^XanapiiioMaHiiia. 

Petrograd. 

iK)hu\‘ 0 !fk/ih'n FiasHOZo X npaa.iaHht Fe.u- 
Siapaiitpoiieuom BaMnaiOhJhl no JIp- 
napma. natiinij ^cjoirihojiff. Petrograd. 
hiv a zotih' f I if b o rn Oih/i o F e.najihn bi ,rb A ' yp 
HoiaHik, Petrograd. 

h,}iik>zotjHtfKh (hjraO‘i 7 >Hui 0 BonnjSHJf.vo n 
IIo6pe>Wi)aHinrh ' Kijjibmijpnbkvh O: 
^pitcopaainpamro Jfo. icsHhorb Fa- 
cm an hi. Petrograd. 

lOoiCHo pi/etora a a(\ lech’o-xosmeinGaHHafi 
Fasaim. Karkhov, 

San Saevador. 

Anuario. Difeccion general de Estadis- 
Urn y Observatorio nacional. Repu- 
blica de El Salvador. San Salvador. 
Libra rosado del Salvador. Boletin del 
Ministerio de Relaciones exteriores. 
San Salvador. 

Boletin de AgficuUum, Ciencias indus- 
triales, Economia domdstica. San 
Salvador. 


Revista agricola salvadoreMa. San Sal- 
vador. 

Serbia. 

Anmiaire statistique dii Royimme de 
Serbie. Belgrade. 

South Africa. 

Agriculhiral [The] Journal of South 
Africa. J oliannesbiirg. 

Agriculhiral Journal of the Union of 
South Africa. Pretoria. 

Annual Report, Division of Entomo- 
logy. Pretoria. 

Cape {The) Province Agriaultwal Jour- 
nal. Cape Town. 

Department of Agriculture : i Crop and 
Live-Stock Report. — 2. Publications. 
Pretoria. 

Farmers' Bulletin of the Transvaal 
Department of Agriculture. Pretoria. 
Farmers' {The) Weekly. Bloemfon- 
tein. 

Practical Agriculture. Cape Town. 
Rhodesian {The) Agricultural Journal. 

Salisbury. 

Science Bulletin. Pretoria. 

South African Fanners' Advocate. 
Bloemfonteiii. 

Sotith African Journal of Indusirics. 

Pretoria. 

South {The) African Journal of Science. 

Cape Town. 

Union {The) of South Africa Govmi- 
mcnt Gazette. Pretoria. 

Year Book {Official) of the Union of 
South Africa. Pretoria. 

■JSpaix. 

Accion {La) social Navarra. Pamplona. 
AgricuUor {El). Riotorto, Rugo. 
Anuario del Observatorio central nie- 
teorolSgico. Madrid. 

Anuario estadistico de Espana. Macltkl. 
Agriculhtra {La) nacional. Madrid. 
Boletin agricola de la Regidn de Anda- 
lucia occidental, Sevilla. 

Boletin de AgricuUura tionica y econo- 
mica {Direccidn general de Agricul- 
turn, Minas y Montes). Madrid, 
Boletin de Informacion de la Estacidn 
sericicola. Puerto de Santa Maria. 
Boletin de la Asociacidn de AgricuUores 
de Espana. Madrid, 

Boletin de la Asociacidn de Labrador e-s 
de San Isidro. Barbastro, Huesca. 
Boletin de la Junta central de Coloni- 
zacidn y Repohlacidn interior. Madrid. 
Boletin de la R. Socudad Geogrdfica j 



PEPIODICAL P1TBI4CATIONS REVIEWED P.Y THE BUREAU 


XXXV 


BericM des scJiweizerischen Wift$chaft$« 
Archiv in Basel. Basel. 

Bulletin de la Societe botanique de Ge- 
ndve. Geneve. 

Bulletin de la Socidie Vaudoise de 
Sciences naturelles. . Lausanne. 

Bulletin de r Association des Marat- 
chers de Geneve. Geneve. 

Bulletin de r Office international de 
F Enseignement menager. Fribourg. 

Btdletin de VOfji.ce veterinaire et de la 
Division de V Agriculture. Departs- 
ment de V^,conomie puhlique. Berne. 

Bulletin des Schweiz. Gesundheiisam- 
tes. Bern* 

Bulletin du Departement federal de 
r Agriculture. Berne. 

BitUetin suisse de Peche et Piscicul- 
ture. Neiichatel. 

Enimenthalcr-BlaU et supplement : 
Spvechsaal f. Milchwirtsch. Langnau. 

Helvetica Chimica Acta. Bale et Geneve, 

J ahresbericht der Bernischen Molkerei- 
schule in RiUti-Zollikofen. Zollikofen. 

Journal forestier suisse. Berne. 

Landwift {Der). Lnzern. 

Landwirtsohaftliches Jahrbuch der 
Schweiz. Bern. 

Marques internationales. Berne. 

Messager de la Chambve de Commerce 
msse en Sidsse. Berne. 

Mitteilungen aus dem Gebiete des Le- 
bensmitteluntersuchung imd Hygiene. 
Bern. 

Mitteilungen der schweiz. Centralan- 
stalt filr das jorstliche Versuchswesen. 
Ziirich. 

Mitteihmgen der schweiz. meteorolog. 
Zentradanstalt. Bern. 

Patent-Liste. Bern. 

Proprieie iLa) industrielle. Berne. 

Rapport annuel d%i Comile direefeur de 
V Union suisse des Paysans et du 
Secretariat des Paysans suisses. 
Brougg. 

Rapport de la Station viticole et du 
Service phylloxirique. Ddpartenient 
de r Agrioulure, de Vlndustrie et du 
Commerce. Lausanne. 

Schweizer Archiv filr Tierheilkunde. 
Ziirich. 

Schweizerische Bianen-Zeitung. Aarau. 

Schweizerische Fischerei-Zeihmg. Pfaf- 
fikon, Ziirich. 

Schweizerische Handelsstatistik. Bern. 

Schweizerische landwirtschaftUche Zeit- 
schfift. Ziirich. 

Schimizerischa MilchzeiUmg. Schaff- 
hausen. 


Schweizerische (Der) Ohsthauer. Mun- 

singen, Bern. 

Schweizerische Ohst- und Gartenhau- 
Zeitung. Mtinsingeii, Bern, 

Schweizerische Pferdezeitung. Solothurn^ 

Schweizerische Samen- Untersuchungs- 
und V ersuchsanstalt. Ziirich. ■ 

Schweizerische Wein-Zeitung. Zurich. 

Schweizerische Zeitschrift filr Forst- 
wesen. Bern. 

Schweizerische Zeitschrift fur Kleinvieh- 
zucht. Fschlikon. 

Schweizerisches Zentralblatt fur Milch- 
wirtschaft. Bnigg. 

Statistisches Jahrbuch der Schweiz. 
Bern. 

Terre (La) vaudoise. Lausanne. 

Zeitschrift fur schweizeHsche Statistik 
tind Volkswirtschaft. Bern. 

Tunis and French Coeonies. 

Annuaire. Association des Anciens 
EUves de VEcole coloniale d* Agri- 
culture de Tunisie. Tunis. 

Annuaire de la Nouvelle-Caledonie 
et Dependances. Nouiin^a. 

Annuaire dconomique et financier. Protec- 
tor at frangais avi Maroc. Casablanca. 

Annuaire (Grand) General de VAlgi- 
rie^ de la Tunisie et du Maroc. Alger. 

Annuaire general de Madagascar et 
Dependances. Tananarive. 

Archives de V I nstitut Pasteur de Tunis. 
Tunis. 

Association (U). Tunis, 

Bulletin administratif de la Cochinchine. 
Saigon. 

Bulletin administratif du Cambodge. 
Phnoin-Penh. 

Btdl. administratif du Laos. Vientiane^ 

Bull, administratif du T onkin.Tlolphong. 

B^iMetin agricole de V Algirie-Pimisie- 
Maroo. Alger. 

Bulletin agricole de Vlnstiiut sdenti- 
fiq-ue de Saigon. Saigon, 

Bulletin comparatif mensuel du Mouve- 
ment commercial et maritime de 
V Algeria. Alger. 

Bulletin de la Chambve d^ Agriculture 
de la Cochinchine. Saigon. 

Bulletin de la Chamhre d’ Agriculture de 
Tahiti et de Moorea. Papeete. 

Bulletin de la Direction genSrale de 
V Agriculture, du Commerce et de la 
Colonisation y Suplemento : Mi- 
moires et Documents. Tunis. 

Bulletin de la Sociitd d' Mistoire naturBUe 
de VAfrique du Fiord. Alger. 

Bulletin de la Sociiti Horticulture 
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BoUUn de la Real Sociedad Geo- 
grdfica. Revista de Geografia colonial 
y mercantil. Madrid. 

Boletin de las Cdmaras de Coniefcio, 
Indiisivia y Navegacion y de las 
Camaras agricolas. Madrid, 

Boletin del Centro de Informacidn co- 
mercial Madrid. 

Boletin oficial de la Direccion general 
de Copiiercio, Industria y Trabajo. 
Madrid. 

Boletin oficial de Minas y Metalurgia. 

(Mmisterio de Fomenio).. Madrid. 
Boletin oficial de la Real Sociedad 
espanola de los Amigos del Arbol. 
Madrid. 

Bulletin del Museo Social. Barce- 
lona. 

Campos de Castilla. Valladolid. 
Catahma textil. Badalona. 

Cotimcion (La) espanola. Madrid. 
Culiivador {El) moderno. Barcelona. 
Escola Superior d^Agricultura. Follet 
d’l nformac id. B arcelona . 

Espana agricola. Madrid. 

Espana fovestal. Madrid. 

Hojas divulgadoras {Minister io de Fo- 
mento, Direccion general de Agricuh 
tiira, Minas y Montes). Madrid. 
Iherica. Tortosa. 

Industria {La) pecuaria. Madrid. 
Industria {La) quimica. Barcelona. 
Informacidn {La) agricola. Madrid. 
Labrador {El) de Silona. Inliesto. 
Mercados {Los). Valencia. 

Nuesira Tierra. Alcanar. 

Progreso. Barcelona. 

Progreso {El) agricola y pectiario. 
Madrid. 

Resumen de AgricuUura. Barcelona. 
Resumenes mensuales de la Estadistica 
del Comercio exterior de Espana. 
Madrid. 

Revista de la Camara agricola Balear. 

Palma de Mallorca. 

Revista industrial y financiera Mspano- 
aniericana. Madrid. 

Revisia del Instituto agricola Catalan de 
S. Isidro. Barcelona. 

Revisia de la,R. Academia de ciencias 
exactas fisicas y naUirales de Ma- 
drid. Madrid. 

Revisia de Montes. Madrid. 

Revista {La) vinicola y de AgricuUura, 
Zaragoza. 

Yida {La) en el Campo. Zaragoza. 
Vina {La) americana. Barcelona. 
VinicuUura {La) espanola. Madrid. 

Voz {La} de Fernando Poo. Barcelona. 


SwnDIvN. 

Archiv for Botanik. Stocldioliii. 

Archiv for Kemi, Miner alogi och Geo^ 

logi. Stockliolui. 

Arsherdlielse. Ilydrograliska Byrdfu 

Stoekhqlin. 

Arshok {Ostcrboitens Svenska Landi- 
bruks sails haps ) . Vasa. 

Arshok {SiaUstick) for Sverige Kungl. 

Statistiska Centralhyrtin. Stiocklioliii . 
Centralanskdtcn for Jordbruksfarsok. 

Flygblad. Stockholiii. 

Centralanstalten for F ursdksvdscndet 
pd Jordbntksom radet, Entomologi ska 
A fdenlingen . U ppsala . 

Kommersiella Meddelanden. Stock- 
lioltii. 

Kungl. Landtbfuks-Akademiens Hand- 
lingar och Tidskrift. Stockholm. 
Landtniannen. Stockholni . 

Manads overs iht fover VdderUh och 
Vattentillgdng, Statens Meteorolo- 
gisk-Hydrografiska Anstalt. Stock- 
holm. 

Neberbdrden i Sverige {Statens Me- 
teorologiskhydrografiska ■ Anstalt). 
Stockholm. 

Nordisk Mejeri-Tidning. Stockholm. 
Patentes. Beshrivning offentliggjovd av 
kungl. Patent-och. Stockholm , 
Skogen. Stockholm. 

Skogsvdrds - Foreningens Tidskrift. 
Stockholm. 

Svenska Landimdnnens F oreningsblad. 

Maliiid. 

Svenska M oosk ulturforen Inge ns TM- 
skrifi. J dnkopLiig. 

Svensk Piskeri Tidskrift. Siidertelge. 
Svenks Bokforteckriing. vSt;ocklioliii. 
Sverlges U Isddosf ormi n-gs Tidskrift. 

vSvalof, 

Tidskrift for LaruUmann. Ihmd. 
Vattensidnden i Sverige Statens M'eieo- 
fologisk HydrografiskaA nstali. vStock- 

holm. 

SwiTZJBiBAND. 

Alpwirtschaftliche MonatsUdUer. Solo- 

thnrn. 

Annuaire agricole de la Stdsse. Berne. 
Anmmire statist ique de la Suisse 
Jahfhuch der Schweix. Berne. 
Anzeiger fur den Schzmizer Buchan- 
del. Indicateurpot4>r la librairie Suisse. 
Ziirich. 

Archives des Sciences physiques et 
nahmlles. Geneve. 
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de Tunisia, Revue hoHicoUj apicole^ 
avicole tunisienne, Tmiis. 

Bulletin de la Station agronomiqtie de 
la Guadeloiipe, Pointe-a-Pltre, An- 
tilles. 

Bulletin de la Station de Recherches 
forestieres du Nord de VApique. 
Alger. 

Bulletin des Ckambres d^ Agriculture 
de la Guadeloupe et DSpendances, 
Pointe a-Pitre. 

Bulletin economique de la Colonie de 
Madagascar et Dependances, Tana- 
narive, 

Bulletin economique de V Indochina. 
Hanoi. 

Bulletin economique du Maroc. Rabat. 

Bulletin financier, de F Indochine. Sai- 
gon. 

Bulletin officiel du Protectorat de la 
Reptiblique jrangaise mi Maroc. Ra- 
bat. 

Chene-Liige (Le). Bone, Alg^rie. 

Journal officiel de la Colonie du Daho- 
mey. Porto-Novo. 

Journal officiel de la Cote d’Ivoire. 
Bingerville. 

Journal officiel de VAfrique equatoriale 
frangaise. Brazzaville. 

Journal officiel de VAfrique occidentale 
frangaise. Gor^e. 

Journal officiel de la Guadeloupe. Basse- 
Terre. 

Journal officiel de la Guinie frangaise, 
Conakry. 

Journal officiel de la Giiycme frangaise , 
Cayenne. 

Journal officiel de la Martinique. Fort- 
de-France. 

Journal officiel de la Nouvelle-CaUdonie 
et Dependances. Noum« 5 a. 

Journal officiel de V Indochine frangaise. 
Hanoi. 

Journal officiel de Madagascar et Di- 
pendances. Tananarive, 

Journal officiel des 6 tablissemcnts fran- 
gais de VOcdanie. Papeete. 

Journal officiel des lies Saint-Pierre et 
Miquelon. Saint-Pierre. 

Journal officiel du Sinegal. Saint Louis. 

Journal officiel tunisien. Tunis. 

Petit (Le) Colon. Alger. 

Revue agricole. Noumea. 

Revue agricole de VAfrique du Nord. 
Alger. 

Revue agricole de Vile de la Reunion 
Saint-Denis. 

Revue agricole et vMirinaire de Mada- 
gascar et Dipendances. Tananarive. 


Revue agricole et vittcole de VAfrique 

du Nord. Alger. 

Revue du Dry-Farming Nord-Africam, 
Bordji, Bou-ArreiidJ, Constantine. 
Revue iconomique et fimanciere de 
Madagascar. Tananarive. 

Revue horticole de V Algeria. Alger. 
Revue indocMnoise. Hanoi. 

Revue tunisienne. Tunis, 

United States. 

Abstracts of Bacteriology. Baltimore, 

Md. 

Academy of Sciences, Chicago : i. 
Bulletin — 2. Annual Report. Clii- 
cago, IE. 

Agricultural (The) Digest. New York. 
Agricultural Experiment Station. 
Alabama: Auburn: i. Bulletin of 
the Agr. Exp. Sia. of the Alabama 
Polytechnic Institute. — 2. Circu- 
lars. — 3. Annual Reprt. 
Tuskegee: Tuskegee Normal and 
Industrial Institute, Exp. Sta. 

1. Bulletin. — 2. Farmers’ Lea- 
flets. — 3. Annual Report. 

Alaska: Sitka: i. Bulletin. — 2. Cir- 
culars, — 3. Annual Report. 
Arizona: Tucson: i. Bulletin of the 
Agric. Exp. Sta. University of 
Arizona. — 2. Annual Report. 
Arkansas : Fayetteville: i. Bulletin. 

2. Annual Report. 

California: Berkeley: University of 
CaUfornia P-uhlications, College of 
Agriculture, Agr. Exp. Sta. : 1. Bul- 
letin. ' — 2. Cirmlars. — 3. Library 
Bulletin. — 4. Annual Report. 
Colorado: Prirt Collins: Agric. Exp. 
Sta., Colorado xigrmtUural College: 
I. .BulUiin. 2. Press Bulletin. ■ — 

3. Annual Report. 

Connecticut: New Haven: i, Con- 
necticut Agric. Exp. Sta. Bulletin. 
— 2. Yale University, Yale Forest 
School, Bvdletin. — 3. AnnuaV 
Report. 

Storrs: Storrs Station Bulletin. 
Delaware: Newark: i. Bulletin of 
the Delaware College Agric. Exp. 
Sta. — 2. Annual Report. 

Florida: Gaines viEe : i. BulUiin of 
the Exp. Sta. of Florida at the 
State Agricultural College. — 2. An- 
nual Report. 

Georgia : Experiment Station : i . Bul- 
letin of the Georgia Exp. Sta. State 
College of Agriculture and Mecha- 
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Arts: — 2. Oifciilars. — An- 
nual Report, 

Hawaii: liotioliilii : i, Bulleiin. — 

2. Extension Bulletin, — 3. Press 
Bullelin, — 4. Annual Report, — 
Sugar Planters^ Skttiopi, BuUeiin : 
5. Agricultural and Chemical Se- 
ries. — 6. Division of Entomo- 
logy. — 7. Division of Patology and 
Physiology. — 8. Special Bidle- 
tin, Division of AgricuUure and 
Chemistry. 

Idaho : Moscow : i. Bulletin of the 
Agric. Exp. Sta. University of 
Idaho. — t.Anmicd Report. 
Illinois : Urbaiia : i , Bulletin of the 
Agric. Exp. Sta. University of Il- 
linois. — 2. Circulars. — 3. Soil 
Report. — Annual Report. 

Springfield : i. Illinois Farmers' 
Institute, Bulletin. — 2. Stallion 
Registration Board, Bulletin. — 

3. Annual Report. 

Indiana: I^afayette : PttrdueUniver- 
siiy Agricultural Expevinieni Sta- 
tion. -I. Bulletin. — 2. Circulars. 
3. Annual Report. 

Iowa: Ames: Agric. Exp. Sta., Iowa 
State College of Agriculture and 
Mechanic Arts. 1. Bidletin. — 
2. Press Bulletin. — 3. Research 
Btdletin. — 4, Annual Report. 
Kansas, Manhattan : Agric. Exp. 
Sta. Kansas State Agric. College: 

1. Farm. Bidletin . — 2. Tehcnical 
Bidletin. — 3. Circulars. — 4. In- 
spection Circulars. — 5. Annual 
Report. 

Kentucky : lycxington : Agric. Exp. 
Sta. of Stale University. — i. Bul- 
letin. — 2. Annual Report. 
Louisiana : Audubon Park, New Or- 
leans : Sugar Staiiori Bulletin, 
Baton Rouge : i. Bidletin. — 
2^. Annual Report. 
l^Iaine : Orono : i . University of 
Maine, Maine Agric. Exp. Sta., 
Bulletin. — 2. University of Maine , 
Agricultural Extension Service, 
Extension Bulletin. — 3. Agric. 
Exp. Sta, Official Inspection. — 
4 Annual Report. 

Mar}dand : College Park: i. The Ma- 
ryland State College of Agricul- 
tiire, Agric. Exp. Sta. Bulletin. — 

2. Agric. College Quarterly. — ^.An- 
nual Report. 

Massachusetts: Amherst: i. Bvdle- 
tin. — 2. Bulletin, Control Series, 


— 3. Meteorological Bulk tin. 

4. Annual Report. 

MicMgaii: Rast Lansing i. BuUv- 
tin of the Agric. Exp. Sifu M ichi- 
cagan State Agric. College. — 2. Cir- 
culars. — 3. Special Hu/Iciin. 

4, Technicxd Bulletin. 5. An- 
nual Report, 

Minnesota: St. Paul: i. Bullelin of 
the Agr. Exp. Sta. Unieersiiy of 
Minnesota. — 2. Annual Report. 
Mississippi: Jackson: i. BuUetin. 

— 2. Circidars. — 3. Annual Re- 
port. 

Missouri: Colituibia ; i. Bulletin, 
of the Agric. Exp. Sta. University 
of Missotiri. — 2. Circulurs. — • 3. 
Research Bulletin. ■ — 4. Annual 
Report. 

Mountain Grave : Fruit Station Btd- 
letin. 

Montana: Bozeman: i. Bulletin of 
the Agric. Exp. Sta. Montana Agric. 
College. — 2. Ciretdar. — 3. An- 
nual Report. 

Nebraska : Lhicoln : i. The Univer- 
sity of Nebraska Bidletin of the 
Agric. Exp. Sta. — 2. Press Bul- 
letin. — 3. Annual Report. 
Nevada: Reno: i. Bulletin of the 
Agric. Exp. Sta. Unive-rsity of 
Nevada. — 2. Criculars. — 3. An- 
nual Report. 

New Hampsliire : Dmiiaiii: i. Bul- 
letin. — 2. Scientific Contributions. 

— 3. Annual Report. 

New Jersey : New Brunswick : i. 
Bulletin. - — 2. Circulars. — 3. 
Special Bullciin. — 4. New Jersey 
^ State A gric'iiltufal College Ex tens km 
BuUetin, — 5. Annual Report. 
New Mexico: Las Cruces: i. College 
of AgricuUure and Mechanic Arts 
Bidletin. — 2. Annual Report. 
New York: Geneva; i. Bulletin.— 

2. Circidars. — 3. Technical Bul- 
letin . — 4. Annual Report. 

Ithaca : i. Home Nature Study 
Course. — 2. Cornell University^ 
College of Apicidiure, Agric. Exp, 
Sta. BuUeiin. — ' Cornell Station : 

3. Circidars; 4. Reading-Course for 
Farmers. — 5. Reading-Course for 
Farmers' Wiwes. — 6. The Cornell 
Reading-Courses Lessons for the 
Farm Home. — 7. New York State 
College of Agricultxte, Cornell Uni- 
versity, Cornell Extension Bulletin. 

— 8. Annual Report. 
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Nortli Carolina: Raleigh :_i, Bid- 
letiii. — 2, Press Bulletin. — 3. 
Extension Circulars. — 4. Annual 
Report. 

Nortli Dakota: Agricultural College: 

I. Bulletin. — 2. Anmud Report. 
Ohio: Colli 1 1 ibus : i. Agricultural 
College Extension B idle tin. — 2. 
Farmers' Reading Course. — 3. 
Annual Report. 

Wo.oster : i. Bulletin. 2. Cir- 
ciilars. — ^3. Techniced Series Bullo- 
— 4. Annual Report. 
Oklahoma : Stillwater : Oklahoma 
A gricuUiiral and Mechanical Col- 
lege, Agrio. Exp. Sia.: i Bidletin. 

— 2 , Annual .Report, 

Oregon: Corwailis: Oregon Agricnl- 
iural College and Experirnent Sla- 
A' 01 : I. Station Bulleliit. — 2. 

’ tJA'culars. — 3'. Division of Horii- 
cidhuvc Research Bulletin. — 4. An- 
nual Report. 

Pennsylvania: Centre Country: State 
Stilt urn : x. Bidletin. — 2. Annual 
Repoi't. 

Rliocle Island : Kingston : A gric. Exp. 
Sia. of the Rhode Island State 
College: i. Bulletin. — 2. Annual 
Report. 

South Cci.roliiia : Clenisoii College: 
South Carolina A gric. Exp. Sia. of 
ClemsonAgric. College: i.Biilletin. 

— 2, A'nnikd^ Report. 

South Dakota : Erookings : i. Bul- 
letin of the- A gric. Exp. Ski, South 
Ditkola State’s Coilege <^f AgriruB 
turr and Mechanic Arts. — • 2. An- 
nual Report. 

l\nir’ossee : Knoxville i. Bidletin 
of the A gric. Exp. Ski. Universily 
lAuno'sscr. 2 . A nnual Report. 
Texas : Ausliii, College SlaXion : 
i. Bidletin. — 2. Pre.^s Bulletin. 
— ■ 3. Annual' Ropori. 

Austin : Press Bulletin. 

Utah: Rogaii: AgricuUural College 
Exp. Sia : i. Bulletin. — 2. — Cir- 
culars. — 3. A nnual Report. 
Virginiti : Norfolk : i * Tntch Station 
Bulletin. — 2. Annual Report. 
Wasliiiigtoii: PuUuumn: i. Agr.Exp. 
Sta. Popular Bulletin. — 2. State 
AgricuUural College and School of 
Sciences, Bidletin. — 3. Annual 
Report. 

WcvSt Virginia : Morgantown: Agrio. 
Exp. Sta. Virginia Univer- 


siiy: I . Bulletin. — 2. Circulars. 
3. Annual Report. 

Wisconsin: Madison: i. Bidletin oj 
the A gric Exp. Sin. 'University of 
Wi scons Bn — 2 . Circulars of In- 
forpuation. — 3. Research Bulletin. 
— 4. Special Bulletin. — ■ 5. An- 
nual Report. 

W3'oniiiig : Uaraiihe : University of 
'iVyouring A gric. Exp. Sta. : i. Bid- 
letUi. — 2. Annual Report. 

Agricidtural Annual Index, New York* 

AgriciUtured (The) Revieio. Official Bid- 
letin of the Interuational Farm Con- 
gress. 'Dry Farming. Kansas Cit^y Mo. 

Alumni Bulletin of the University of 
Virginia. Charlottesville Va. 

■ xi merican A gricidkivlst. Springheld , 
Mass. 

American Bee Journal Ilaniiltoii, 111 . 

American (The) Boia-nist,, Joliet, 

A pnerican Breeder d M aga zi ne . Wash- 
ington. 

Appteriea'ii (The) Brewer. New York. 

America, n (Thd) Economic Revieio. Cam- 
bridge, Mass. 

/hncrlcan (The) Elevator apul Grain 
Trade. Chicago. 

American (The) Fertilkev. Philadel- 
phia. 

Jlmevican Forestry, Washington. 

American Fruit Grower. Chicago. 

A'merican Jonriud of Botany. Brookljni, 
N. Y. ' 

American. (The) Journal of Scmice. 
New liaveu, Conn. 

Appte-vicaii Miller. Cliicago. 

American (The) NaiiiraUst. New York* 

Amerlcmi (The) Sugar Bulletin. New 
York. 

Artiariccin (The) Sugar Indus'lry. Chi- 
cago. 

Americas ('Fhe), New York. 

Annals of the Missoiu'i Botanical Gar- 
den. Saint Uoiiis, Mo. 

Asia. Journal of the American Asia- 
tic Associaiion. New York. 

Banker-Farmer (The). Cliaiiij)aigii, 111 . 

Better Farmmg Association of Nopdh 
Dakota. Press Bidletin. lYirgo, N. D, 

Bibliographical Copitribiitions from .the 
Lloyd Library. Cincinnati,, Ohio. 

Boletipt de la Union Pan- Americana 
Washington. 

Book (The) Revieto Digest New York. 

Botwpvical Abstracts. Baltimore, Md. 

Botanical (The) Gazette. Chicago, 111 . 

Breeders (The) Gazette. Chicago, 111 . 
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'Brooklyn Botanic Garden: i. Record, — 

2. Leaflets, Brook!}?!!, N. Y. 

Bulletin of the Delaware State Board of 

Agriculture, Dover, Del. 

Bulletin of the Department of Agricul- 
ture of Maine, Waterville, Maine. 
Bulletin of the Lloyd Library : i. Botany 
Series. — 2. Mycological Series. — 

3. Pharmacy Series. — 4. Reproduc- 
tion Series. Cinciiinati, Ohio. 

Bulletin of the Pan-American Union. 
Washington. 

Bulletin of the Vermont Department 
of Agriculture. St. Albans. 

California Cultivator. Los Angeles. 

(San Francisco). Cal.. 

Citrus [The) Protective League of Cali- 
fornia, Bulletin. Berkeley. 
Commercial Fertilizer. Atlanta, Ca. 
Country (The) Gentleman. Philadelphia. 
Country Life Press. Garden City, N. Y. 
Creamery (The) and Milk Plant 
Monthly. Chicago. 

Cuba (The) Review. New York. 
Cumulative (The) Book Index. New 
York. 

Dakota (The) Farmer. Aberdeen. S. D. 
Economic (The) World. New York. 
Engineering a^nd Mining Journal. 
New York. ^ 

Engineering News Record. New York. 
Entomological News. Philadelphia. 
Evening (The) Post. Cuba. New York. 
Evening (The) Post. i. Foreign Trade. 
Review. — 2. Electrical Industries, 
Section. — 3. Industries Section : 
— 3. Cotton and Cotton Textiles. — 

4. Tractors. — 5, Steel Industries 
Section. New York. 

Experiment Station Washington. 
Facts about Sugar. New York. 

Farm Implement News. Cliicago, Til 
Farm-Poultry (The). Boston. 

Farmer* s Voice. Chicago, 111 . 

Feedings tuffs. New York. 

Field (The) Illustrated. New York. 
Florida (The) Grower, Tampa, FI. 
Florida QtMrlerly BuUetn of the Agri- 
cult. Depart. Tallahassee, FI. 

Food Surveys. Washington. 

Forecast (The). New York. 

Forest (The). New York. 

Forestry Quarterly. Ithaca, 'N. Y. 
Genetics. Princeton, N. J. 

Geographical Review. New York. 

Grain Dealers’ Journal. Chicago 111. 
Gulf (The) Coast Citrus Fruit Grower 
and Southern Nurseryman. Houston. 
Texas. 


Hacienda (La). Buffalo. 

Hoard’s Dairyman, Fort Atkinson, 

Wisi 

House & Garden. New York. 

India Rubber World. New York. 
Industrial Arts Index. New York. 
Industrial Management (The Engineer- 
ing Magazine). New York. 

Journal of Agricultural Research. 
Wasliington. 

Journal (The) of the Amercan Che- 
mical Society. Fasten, Pa. 

Journal of the American Society of 
Agronomy. Washington. 

Journal of the American Veterinary 
Medical Association. Ithaca. 
Journal of the Associaion of Official 
Agric... Chemist. Baltimore, Md. 
Journal of Bacteriology . Baltimore, Md. 
Journal of Biological Chemistry. Bal- 
timore, Md. 

Journal of Dairy S<?i^^^Ci 5 .Baltimore,Md. 
Journal of Economic Entomology. Con- 
cord, N. H. 

Journal of Entomology and Zoology, 
Garemont, Cal. 

Journal of Entomology and Zoology, 
Washin^on. 

Journal of Experimental Zoology. Plii- 

laddphia. 

Journal of Farm Economics. Lancaster, 

Pa. 

Journal of Forestry. Wasliington. 
Journal (The) of General Physiology. 
Baltimore, Md. 

Journal (The) of Geography. Madison. 
Journal (The) of Heredity. Wasliing- 

ton. 

Journal (The) of Industrial and ^En- 
gineering Chemistry. Baston, Pa. 
Journal of the New York Botanical 
Garden. New York. 

Journal (The) of Political Economy. 

Chicago, 111. 

Journal of the U. S. Cavalry Associa- 
tion. Forth Leavenworth, Ka. 

Lev ant- American Commercial Review. 

Washington. 

Louisiana (The) Planter and Sugar 
Mamifaciurer. New Orleajis. 
Massachusetts State Board of Agricui- 
pure, Nature Leaflet, Amerst. Mass. 
Massachusetts Board of Education, 
Bulletin. Boston, Mass. 

Massachusetts (Commonwealth of), Bu- 
reau of Statistics: i. Labor Bulletin. 
— 2. Report on the Public Employment 
Offices. — 3. Report on the Statistics 
of Manufactures. Boston, Mass. 
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Missouri and Kansas Farmer. Kansas 
City. 

Monthly Bulletin of the Department of 
Agriculture. State of California. Sa- 
cramento, Cal. 

Monthly Bulletin of the Missouri 
State Board of Agriculture. Jefferson 
Gty, Mo. 

Monthly [The] Bulletin of the State 
Commision of Horticulture. Sacra- 
mento, Cal. 

Mycologia. I^ancaster, Pa. 

Mycological Notes by C. G. Lloyd. 
Cincinnati, Ohio. 

National {The) Geographic Magazine. 
Wasliin^on. 

National {The) Grange Monthly. West- 
field, Mass. 

Nebraska {The) Farmer. Lincoln, Neb, 

Nevada Bureau of Industry, Agricuh 
ture and Irrigation. Bulletin,. Car- 
son City, Nevada,. 

New York State Department of Agricul- 
ture. Bulletin. Albany, N. Y. 

New York State Museum Bulletin ; 
Botany; Entomology. Albany, N. Y. 

North Carolina State Department of 
Agriculture, B%tlletin. Raleigh, N. C. 

Northwest Farm and Home. North 
Yakima, Wash. 

North {The) Western Miller. Minnea- 
polis. 

0 -ffice of the Pathologist and Local U. S. 
Weather Bureau Station for Rogue 
River Valley : i. Bulletin. — 2. Cir- 
culars. — 3. Press Bulletin. Med- 
ford, Oregon. 

Official {The) Gazette of the U. S. Pa- 
tent Office. Wasliington, D. C. 

Official Statement of the U. S. Food Ad- 
ministration. Washington, D. C. 

Official U.S. Bulletin. Washington, C.C. 

Ohio {The) Department of Agriculture 
Official Bulletin. Colmnbus, Ohio. 

Oil, Paint and Drug Reports. New York. 

Oklahoma {The) Farmer. Guthrie. 

Operative {The) Miller. Chicago. 

Pacific Fisherman. Settle. 

Pennsylvania Farmer. Pliiladelpliia, 
Penn. 

Phytopathology. Washington. 

Plant {The) Disease Bulletin. Washing- 
ton. 

Plaut {The) World. Tucson, Arizona. 

Political Science Quarterly. New York. 

Pomona College i. Journal of Economic 
Botany. — 2. Journal of Entomology. 
Claremont, Cal. 

Proceedings of the Academy of Political 


Science in the City of New York, New 

York. 

Proceedings of the National Academy of 
Science. Washington. 

Producer {The) Denver, Col. 

Psyche. A Journal of Entomology. 

Forest Hihs, Boston. 

Pure Products. New York. 

Quarterly {The) Bulletin of the StaU 
Plant Board of Florida. Gainesville^ 
Fla. 

Quarterly {The) Journal of Economics. 
Cambridge, Mass. 

Readers^ Guide to periodical Litera- 
ture. White Plains, N. Y. 
Refrigerating IF or Id, New York. 

Rice Journal and Southern Farmer. 

Crowley, Louisiana. 

Rocky Mountain Husbandman. Great 
Falls, Montana. 

Rural Californian. Los Angeles, CaL 
Rural World. Los Angeles, Cal. 
Science. Garrison-on-Hudsoii, N. Y. 
Scientific American y Scientific Ameri- 
can^ Supplement. New York. 

Soil Science. New Brunswik, N. Y. 
So%ithern {The) Fruit Grower. Chatta- 
nooga, Tenn. 

State (The) Bulletin. Bismarck, N. D. 
Successful Farming. Des Moines, Iowa. 
Sugar. New York. 

System on the Farm. Chicago. 

Tea {The) and Coffee Trade JournaL 
New York. 

Tennessee Agriculktre. Nashville. 
Texas Department of Agriculture. Bul- 
letin. Austin, Tex. 

Textile World Journal New York. 
Textile World Record. Boston. 

Torreya. Lancaster, Pa. 

Transactions of the American Society 
of Agricultural Engineers. Ames, 
Iowa. 

United^tates Department of Agricul- 
ture. Washington, i Bulletin. — 
2. Farmers' Bulletin. 3. Farmers 
Bulletin Outlook. — 4. Circtdars of 
the Secretary. — 5. Department Cir- 
culars. — 6 Weekly News Letters 
to Correspondents. — 7. Yearbook. — 
8 . Annual Reports. 

Bureau of .(Animal Industry: i. Bul- 
letin — “2. Circulars. — 3. Orders. 
— 4. Amendments to Orders. — 5 
Cattle. — 6. Horses. — - 7. Service 
and Regulatory Announcements. — 
8. Publications. 

Bureau of Biological Survey: i. Bul- 
letin. — • 2. Circulars. — 3. North 
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America Fauna.— 4.. Service and 
Regi'ilatovy A nno?mcmnents. 

Bureau ol Clieiiiistry : i. Bullet In. 

— 2. Cdfcidars. — 3. Supplemenls. 
— - /|. Service and Regulatory An-^ 
noiincements. 

Biireau of Crop BMiuiates : Alon- 
Vdly Coyp Reporter. 

Bureau of Biitoniolog)? : i. Bulletin. 

— 2. C'irculars. — 3. Technical Se- 
ries Bidleiin. 

Bureau of I^abor Statistics : Bulle- 
tin, 'Vocaii onal-Educational Series. 

Bureau of i^/Iarkets : i. Food Su.r~ 
veys. ' — 2. Service and Regulatory 
A^nnoKiicesiicpJs. — 3. Seed Rc- 
porier. 

Bureau of Plant Iiidiistiur : i. Bul- 
kti'U — 2. Circulars. — • 3. Crop 
Physiology and Breeding luvesH- 
ga-tions Biillctm, — 4- Inventory of 
Seed aoid Plants Imported by the 
Office of Foreign Seed and Plant 
1 ntrodiicticn. — 5. Office of Foreign 
Seed and Plant Introduction Btd- 
leiin. — 6. Puhlicacations B. P. I. 

— 7. Service and Regulatory An- 
ViOuncemeiits, — ■ 8, Western Irri- 
galion A gricuUure. 

Bureau of Soils: i. Bulletin.— 2. Ad- 
vance Sheets. Field Operaiions of 
the Bureau of Soils. — 3. Circulars. 

Bureau of Soils and Bureau of Plant 
Industry Cooperating : Report. 

Bureau o! Standards : Bulletin. 

Bureau of Statistics: i. Bulletin. — 
2. Circulars. 

Division of Publications ; i. Circu- 
lars. — ' 2, Monthly List of Publi- 
cations. 3. Library Bulletin. 

Federated Horticultural Board: Ser- 
vice and Regulatory Announce- 
menls. 

Forest Service : i. BvUctB% — 2, 
Circulars. — 3. Sylvical Leaflets. 

Insecticide and Fungicide Board : 
Service and Regulatory Announce- 
ments. 

Office of Expeiimeiit Stadoiis: 1. 
Bulletin. — 2. Bulletin of Expe- 
riment Station Work. — 3. Cir- 
culars. — 4. Farmers' Intitute Lec- 
ture. — 5. PuUications. 

OfSce of Markets and Rural Orga- 
nization : Service and Regulatory 
Announcements. ' . 

Office of Public Roads ; i. Bulletin. 

• — 2. Circulars. 

office of tlie Secretary : i. Circu- 


lars. — - 2, Food Inspection DecL 

sioH, Puhlicalions. — - 3, Tnscclicide 
Decision, Circulars. — .p Notices 
of Judgement. — 5. PuMicalimis. 
— V>. Report. 

Office of liie Sollicitor : Clrcnhirs. 
Stales Relations Service: i DeparL 
meui Circulars. — 2. List oj Sla- 
tion PuhUcatmis received by the 
Office (A Exper. Ski. 

Wlieatlier Eiircan : i . Clmuitohgiccil 
Data for the LL S. by Sectkms. — ■ 
2. Publications. — 3. Plonikiy IKca- 
ther Review. — 4. National 
ther and Crop Bulletin. 

United Slates Department of Com- 
merce and Labor. Wasliiiigtoii. 
Bureau of Fisberies: Documents. 
Buireau of Foreign and Domestic 
Commerce: i. Commerce Report.s. 
Dally Consular and Trade Reports. 

— 2. Supplements (Consular Re- 
ports). 3. Monthly Summary of the 
Foreign Commerce oj the United 
States. 

United States Department oJ Interior. 

Wasliiiigton. 

Bureau of Mines: 1. Bulletin, — ■ 2. 
Miners' Circtilwrs. — 3. Technical 
Paper. — 4. Annual Report try the 
Director of the Bureau of Mines 
io the Secretary of Interior. 
General Band Office: Ptihlica- 
tions. 

U. S. Geological Survey: i. Bulletin^ 

— 2. Water Supph' Paper. 
University (The) of California: i. Chro- 
nicle, an Official Record, — 2. Li- 
brary Bull Ain Eed\eley, CmB 

Wisconsin^ Sifdc Jimird 0/ Agriculiimc. 

Bulletin. Madison, 'WiS. 

Year Book of Commercial FeviU'uxr. 
Atalatita, Georgia, 

Urucuay. 

Anuario de Estniistim agrlcmiu. Re- 
puhlica oriental del Uruguay. 

tevideo. 

Anuario esti%disHco dc la Repilhlica 
oriental del Uruguay. Montevideo, 
Boletin de la Coniision nacdonal de 
Fomeuto rural. Montevideo, 

Boletin del Consejo nacional dsHigmm. 
Montevideo. 

Boletin del Ministerio de Hacienda, 
Infovmacion ccononiica y financier a 
del Urugimy. Montevideo. 

Boletin del Ministerio de Relaciones 

exteriores. Montevideo. 
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Campana [La). Montevideo. 

Comision central de Defcnsa agricola. 
Puhlicaciones. Montevideo. 

Divistoii de Agriculttira, Esiudios sobve 
culiivos y Trabaios experimentaUs de 
la Division de 'Agricultura, Monte- 
video. 

Estanciero (El), Montevideo. 

Federacidn mml. Montevideo. 

Hacenda-do (El). Montevideo. 

Ministerio de Industrias : i. Inspec- 
cion nacional de Ganaderia y Agri- 
ciiUura, Boletin. — 2. Oficina de 
Ezposiciones. Boletin. Montevideo. 

Propaganda (La). Correo del Sdbado. 
Montevideo. 

Propaganda (La) rural Montevideo. 

Propiedad (La) territorial. Montevideo. 

Revista de Frutos del Pais. Monte- 
video. 

Revista de la AsociaciSn rural del 
U ruguay . Montevideo. 


Revista de la Fedenicion fural. Mon- 
tevideo. 

Revista dc la Uni on industrial urumav a 

Montevideo. 

Revista del Centro Gatiadero. Monte- 
video. 

Revisla^ del Institulo nacional de Agro~ 
noniia. Montevideo. ' 

Revista del Ministerio de Industrias. 
Montevideo. 

Revista mem. de la Camara mer- 
cantil de Productos del Pais. Mon- 
tevideo. 

Revista quincenal de Frutos. Monte- 
video. 

Uruguay (El). Montevideo. 


VE:Nr«:ziTEi<A. 

Boletin del Mtfiistefio de Fomenio.^ 

Caracas. 



XLIV WEIGHTS, MEASURES AND MONEY OE THE VARIOUS COUNTRIES 


V. — WEIGHTS, MEASURES AND MONEY OP THE VARIOUS COUN- 
TRIES WITH THEIR ENGLISH EQUIVALENTS. 


I ArcMne (Russia) ~ 

1 Ardeb (Egypt) = 

I Ardeb of wheat (Egypt) = 

1 Ardeb of hulled maize (Egypt) = 

I Ardeb of barley (Egypt) ” 

I Ardeb of undecorticated rice (Egypt) — 

I Ardeb of decorticated rice (Egypt) — 

1 Arpent (Canada) “ 

I Are [loo square metres] == 

I Arroba (Brazil) ~ 

I Anoba (Cuba, Guatemala, Paraguay, Peru) =* 

I Arroba (Mexico) = 

I Bale of cotton (Brazil) = 

I Bale of cotton (United States) , = 

I S » B ® S = 

X Bale of cotton (India) = 

I Barrel of wheat flour (Canada, United States) — 

I Bar, see Millier 

I Bow (Java, Dutch Indies) — 

I Bushel (United States) « 

I Bushel of oats (United States) ~ 

I Bushel of oats (Canada) = 

I Bushel of wheat and potatoes (United States) «= 

I Bushel of barley (Canada, United States) ~ 

I Bushel of raw rice (United States) = 

X Bushel of rye, hulled maize, linseed (Canada, United States) == 
I Cadastral arpent (Hungary) ™ 

I Cental (United States) ■■== 

I Centiare [lo square metres] » 

I Centigramme = 

1 Centilitre = 

I Centimetre = 

I Centistere = 

I Centner (Germany, Austria, Denmark) ~ 

I Centner (Sweden) == 

I Cho [6o ken] (Japan) = 

I Cho (Japan) 

I Crown [loo heller] (Austria-Hungary) = 

I Crown [loo ore] (Denmark, Nonvay, Sweden) ==: 

I Cubic centimetre 

I Cubic metre ==; 

X Decagramme [lo grammes] 


27.9996: inches 
5.44435 bushels 
2,95264 cwt. 

2,75580 cwt. 

2.36211 cwt. 

5.72812 cwt. 

3.838(3 cwt. 

0.84501 acre 
107.63915 square feet 
33.06951 lbs. 

25<3584I ibs. 

25.366S7 lbs. 

396.83415 lbs. 

4.46431 cwt. (gross wt.) 
4.26788 cwt. (net wt.) 
3.57145 cwt. 

1. 75001 cwt. 


76.36998 square feet 
0.96896 bushels 


32 

lbs. 

34 

lbs. 

60 

lbs. 

48 

lbs. 

45 

lbs. 

56 

lbs. 


1.42201. acres 
100 lbs. 
10.76392 square feet 
0.15432 grains 
0.0023 gallons 
0.393715 hichcs 
0.35315 cubic feet 
110,23171 lbs. 
93.71238 lbs. 
119.30327 yards. 
2.45068 acres 
10 d at par 
isiy&d at par 
0.06102 cubic inch 
1.30795 cubic yards 
0.35275 oz. 
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X Decalitre [lo litres] 

I Decametre [lo metres] 

I Decare fiooo square metres] 

I Decasterc [lo cubic metres] 

I Declare [lo square metres] 

X Deciatine [2 tchetwert] (Russia) 

I Decigramme 

I Decilitre 

I Decimetre 
I Decistere 

I Diuar, gold [100 para] (Serbia) 

I Dollar, gold, $ [100 cents] (United Statesj 
I Drachm, gold [100 lepta] (Greece) 

I Dz. ™ Do’.jpelzeiTauT (Germany) 

I Kgyptia!! krmlar (Egypt) 

I Feddaii I'dasri [24 Kirat Kamel] (Egypt) 

I Florin, gold, or Giilden [100 cents] (Netherlands) 
I Frail c [100 centimes] (P'rance) 

I Gallon (United States) 

I gramme 

I Hectare Iio 000 square metres] 

I Hectogramme (100 grammes) 

I Hectolitre [roo litres] 

I Hectometre [100 metres] 

I Hectostere [too cubic metres] 

I Jarra (Mexico) 

I Kadastral hold, see Cadastral arpent 
I Ivin (Ja'pan) 

1 Kokou [xo to] (Japan) 

I Ivokou of oats {Ja])an) 

I Kokou of cocoons (Japan) 

I Ivokou of wheat and maize (Japan; 

I Ivokou of barley (Japan) ■ 

I Kokou of naked iTurley (Japan) 

I Kokou of rice (Japau) 

I Kopek (Russia) , 

X Kwan (Japan) 

X Dei, gold [too bani] (Rumania) 

I Eeu [100 statinfci] (Bulgaria) 

1 Eira [100 centesimi] (Italy) 

I Eitre 

I Manzana (Nicaragua, Guatemala) 

1 Mark [100 Pfennige] (Germany) 

I Mark [100 penni] (Finland) 


= 2.19976 gallons 

= 32.80840 feet 

= 1 1 95,9862 7 square 3mrds 

== 13.07951 cubic yards 

= 1 1.95 9 86 square yards 

“ 2.69966 acres 

== 1-54323 grains 

I ™ 0.022 gallons 

I == 0.0027497 bushels 

= 3.93701 inches 

— 3.53146 cubic yards 

== 9 d at par 

~ 451 Vie d at par 

:= 9 d at par 

= 220.46341 lbs, 

=: 99.04980 lbs. 

« 1.03805 acres 

s= I 7 d at par 

= g^Vud at par 

— 0.S3270 gallons 

““ 0.03527 oz. 

~ 2,47109 acres 

= 3.54^46 oz. 

( = 21.99755 gallons 

( “ 2.74967 bushels 

= 109.36133 yards 

— 130.79505 cubic yards 

— 7.22642 quarts 

~ 1,32278 lbs. 

=; 1.58726 quarts 

™ X. 5 501 4 cwt, 

“ 82.67268 lbs. 

2.58356 cwt. 
s= 2,06685 CW't. 

2.69428 cwt. 

= 2.80501 cwt. 

= 1 8/a®® fartliing at par 

=:s 8.26738 lbs. 

^ 9 “Vsi d at par 

9 d at par 
= g^^Iud at par 

^ = 0.21998 gallons 

( 0.0275^ bushels 

1.72665 acres 
s= I X ®/« d at par 
»= 9 ®*/ss d at par 
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1 Matind Factory (India) 

I Maund Imperial (India) 

I Metre 
I Milliaie 
I Milligramme 
I Alillilitre 
I Millimetre 
I Mllistere 

I Myiiagramme [lo ooo grammes ] 

I Myrialitre [lo ooo litres) 

I Myriametre [loooo metres] 

I Mllier [i ooo ooo grammes] 

I Milreis, gold (Brazil) 

I Mlreis, gold (Fortngal) 

I Minot (Canada) 

I Morgen (Cape of good Hope) 

I Muid (Cape of good Hope) 

I Oka (Greece) 

1 Oke (Egx^pt) 

I Peseta, gold [loo c^ntimos] (Spain) 

I Peso, gold [loo centavos] (Argentina) 

I Peso, gold [loo centavos] (Chili) 

I , Pic (Egypt) 

X Pilml (China) 

I Piknl (Japan) 

I Pond (Russia) 

I Pound, Egyptian, gold [loo piastres] 

I Pound, Turkish, gold [loo piastres] (Ottoman Empire) 
I Pund (Sweden) 

I Quintal 

I Rouble, gold [zoo kopeks] (Russia) 
j Rupee, silver [i 6 annas] (British India) 
j Square metre 
I Stere [i cubic metre] 

I Sucre, silver (Ecuador) 

1 Talari [co piastres] (Egypt 

2 To (Japan) 

I Ton (metric) 

I Verst (Russia) 

I Yen, gold [2 fun or zoo sen] (Japan) 

I Zentner (Germany) 


74.6709 lbs. 

= 82.28136 lbs, 

~ 3.28084 feet 

“ 1.07639 square feet 

= 0.01543 grains 

= 0.00022 gallons 

== 0.03937 inches 

— 61.02361 cubic inches 

= 22.04634 lbs, 

I = 2 199-75539 gallons 
I = 274.96701 bushels 

~ 6.21373 railes 

= 19,68426 cwt. 

= 2s 2®Veflrf at par 
K= 4.s‘ sWairf at par 
= 1.07306 bushels 

— 2.11654 acres 

^ = 24 gallons 

( ~ 3 , bushels 

— 2-75579 

“ 2.75138 lbs. 

= g'-^Vud at par 
= 3 s 1 1 ®V64 d at par 
= IS 5 Wfl4 d at par 
= 2.46646 feet 

= 133.27675 lbs, 

” 132.27805 lbs. 

= 36.11292 lbs. 

” £1.0.6 ^64 at par 
” 18 s 0 “/m d at par 

= 0.93712 lbs. 

I.9684;3 cwt. 

= 2 s I ^Ud Jit par 

“ I s 4 d at par 

== t .19599 sciuare yanls 

== 1.30795 cubic yards 

— I s 1 1. d at par 

“ 4 s I at par 
( = 0.49601 Imslicl? 

) ™ 3.96815 g£, lions 

~ 0.98421 tons 

— 1166.64479 yards 

— 2s Q^'^ud at par 
™ 110.23171 lbs. 
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general INFORMATION ‘ 


I ” AHtagonism of Livestock aii,d Man in the Blood Nutrition of Anopheles /wa- 
cuHpeitnis. The Antimalarial Hole of Domestic Cattle. — rovbeau, k. in 

Comptcs fcndm dt V Academic de Scicnrci:^ Vol iGo, No. 10, pp. 4S3-.1S6. 
vSept. 8, 

It is generally thought that anopheles seek nourishment not only 
irom the blood of human beings but also from that of animals. Certain 
species of anopheles are found in uninhabited regions, peopled only by !)ig 
game. 

The Anopheles maciilipcnnis, chief carrier of malaria in Europe, fre- 
([iients mostly cow-sheds and stables. ITom observations made by the 
author, ].)riiicipally in the Vendee marshes, the I/)wer Loire and the neigh- 
houihood of Paris, the following facts were ascc^rtained : 

1. Tlie Anopheles maculipcnnis bite in the interior of places occupied 
by man or domestic animals. It seeks rirst animals, exceptionally man. 

2. The anopheles share each night, in order of preferanee, the avail- 
able animals of a district. The animals most sought after protect the 
others. In order of preference, moscjuitoes seek in the first place pigs, then 
cattle, horses, goats, sheep and lastly rabbits and clogs ; poultr}' are only 
bitten exceptionally. 

3. Man is protected by animals. The more easily the anopheles are 
able to satisfy their need of blood on livestock the more that protection is 
complete. The presence or absence of anopheles in houses is regulated in 
this manner. 


RURAL 

HYOIENK 


[Abstract No, i] 
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4. It is not so much the greater or less abundance of blood nourish- 
iiieiit udiicli regulates the relative density of the anopheles faiiirj, as the 
extent and suitability of the places where their larvae develop. 

It may, therefore, be concluded that in the countries of Kurope wliere 
mosquitoes are not too numerous, domestic animals plaj^ an antinialarial 
role of the first order, by attracting to them the great majority of the 
anopheles. Far from exercising, as might be supposed, a prejudicial ac- 
tion by contributing to the maintenance of the anopheles of a locality, 
they divert and separate dangerous relations which, in their absence, would 
cextainl}^ be established between these anopheles and man (i). 

It is in this way also that the progress of agriculture improves hygiene 
in pastoral countries. It seems that antimalaxial prophylaxis may derive 
real benefit from these recorded facts. 

•2 - Scientific Food Problems in France during the War. -- Compics dcs rendus s cancer 

de la Commission d'AUmenuition de la SocicU de Biolo^is, pp. 160, Paris, 1919. 

The « Comptes rendus des Seances de la Commission d ’Alimentation 
de la vSociete de Biologie » from the. May 25, 1918 to the March, icjip, 
meetings held under the presidency of Prof. Charles Rici-iEP, summarised 
by M. R. IyKGEnbre, Secretary of the Commission, are collected in one 
volume. 

Numerous questions have been dealt with in the course of these meet- 
ings, particularly by the inter- allied scientific Food Commission at Rome. 
Among others, have been dealt with the questions of flours, their degree 
of bolting and their preparation for making war bread, of food supplies, 
of the requirements of the body for fats (the experimental data are 
insufficient to establish the need of a minimum of fats ; it appears, howe- 
ver, that the ration should contain a certain amount of fat but the quan- 
tity cannot be fixed ; fats of vegetable origin are as digestible as animal 
fats ; there is reason to recommend their use which is economically less 
costly), of milk, of cattle, of requirements in nitrogenous matter, etc. The 
report of the inter-allied scientific Commission relating to the influence of 
anthropometric and climatic factors on the food reqitirenients of the 
Allies, prepared by Prof. E. H. vSTAPruNO, is also given. 

The volume reviewed includes a second part (pp, 65-159) wliicli is an 
analytical bibliography of French works published during the war (1914- 
1918) on food questions and alimentary h5rgiene. vSome of these works 
have already been dealt with in this Review (2). 

3 - Influence of High Temperatures and Dilute Alkalis on the Antineurltic Proper- 
ties of Foods., Daniels, A. E., and HcClvrg, N. I. in The Jouml of Bioloidcal 

Chemistry, Vol. XXXVII, No. i, pp. 2oi-:2i3, 5; diagr, Baltimore, Jan., 1919. 

The authors have studied the effect, on the antineiiritic properties of 

(i) All amnials bitten by anopbeles are absolutely resistant to malaria, consequently 
the mosquito which bites them cannot draw from their blood the organism of malaria and 
transmit it to man. (Ed.)' 

(3) These questions were dealt with in the Review in the course of their development. 
See R, Nov. 1917, No. 1700 ; Jan. 1918, No. 3 ; Eeb. 191S, No. 216; March 1918, No. 343 
and 344; April 191S, No. 379- See also R. July-Sept. 1919, No, 812. (Ed,) 

[l-g] 
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cabbage, soya beaiLS and liaricot beans, of cooking: (i) in boiling spring 
water ; (2) in boiling water to ivbich a small quantity of bicarbonate of soda 
was added ; (3) in an autoclave at lao^C. fo 115 niinutes. Admitting that tbe 
water-soluble vitainine is more liable to be decomposed by ■ external agents 
than substances not soluble in hot ivater, the food value of substances ex- 
tracted by water used in cooking was tested on young rats ; these substan- 
ces -were fed abundantly in rations otherwise complete. The growth curves 
obtained indicate that there w^as in no case appreciable destruction of the 
water-soluble vitaniine. 

The results obtained by the authors for the water-soluble vitaniine treat- 
ed with dilute alkali do not agree with the results obtained McCoeioti 
and SiMMONPS (Jourml of Biological Chemistry, Vol. XXXIII, No. i, 
p. 55, 191S). These two writers had reported cessation of growth in rats 
fed with vitaniine soluble in water, to which alkali was added, boiled for 
one hour. It is, however, probable that their rations contained a very small 
quantity of aiitineuritic vitaniine, derived from 10 ^ 0 of wheat embryo, 
while the rations used hy the authors contained a miicli larger aiiioniit of 
vitaniine ; this explains why the slight destruction indicated by failure to 
groiv in the experiments of McCoixui^t and Simmonds did not appear in 
the experiments carried out by the autliors. 

The results obtained b}^ beating foods to 120^ C. do not agree with 
those reported by Chick and HtiwE {Proceedings of the Royal Society, Se- 
ries B, Vol.' XT, p. Oo, 1917-iqiS) according to wdiicli the use of large ' 
amounts of preserved foods may cause serious danger. . 

The authors think that this conclusion is unfounded at least from the 
standpoint of the antineuiitic vitaniine content of the foods. In agreement 
on this point v/ith McColeum and his co-workers, they tliink it is improb- 
able that, during the commercial preparation of tinned foods, the vitaniine 
can be destroyed to such an extent as to be deficient in the ration where 
the usual amount of tinned food is eaten. 

4 - Action of Ultra-Violets Rays on Vitamines (i). — ZmVA, S. vS., in Biochemical Journal 

Vol. XIII, No. 2, pp. 164-171. Cambridge, July, 1919. 

The fat-solnble A factor in butter fat is destroyed by an 8 hours’ expo- 
sure to ultra-violet rays ; at the same time the butter is bleached and be- 
comes unlit for consumption. The author therefore asks whether the ste- 
rilisation ofmilk by the ultra-violet rays can decrease its nutritive value ? 

The aiitineuritic and antiscorbutic vitaniines are not destroyed by 
ultra-violet rays ; in fact, the author has reported that the exposure of 
neutralised lemon juice for 8 hours to ultra-violet rays did not influence 
its antiscorbutic activity, and that a similar expOvSure of aiitolysed yeast 
juice did not impair its aiitineuritic power, 

5 - Hygienic and Food Value of 'Carrots and Tomatoes. — i. Sughtra, k. a.,.' 

Preliminary report 011 the i)reparation of anti polyneuritic substances from carrots and 

yeast, in The Journal or Biolo':t,ical CkemiMfy, Vol. XXXVI, No. i, pj}. 191-196. Balti-* 

more, Oct., 1918. — II. Denton, M. C. and KoH.y[AN, IE, Feeding experiments u'ith raw 

(i) See R,, July-Sept., 1919. No. rooo. {Ed.) 

[S-5] 
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a,nd boiled carrots, Ibidem, Vol. XXVI, No. c, pp. 249-263, 2 diagr., Nov., — - 

III. Givens, M. H. and j\XcCltjga.oe, H. B., The antiscorbutic property of vegetables, an 
experimental study of raw and dried tomatoes, in The Journal of Biological Chemistryi 
Vol. XXXVII, No, 2, pp. 353*269, 6 diagr. Baltimore, Keb., rorg. 

I. — Preparation or anttpoeyneuritic substancEvS ero.m CARRO'rs 
ANB. YEAST (i), — Natural curative siilistances for tlie.treatiiieiil ol |)<>l\Mieu-- 
ritis induced in pigeons and other fowls a diet of polished rice Inive biitsi 
prepared from residues of rice polishing, autolysed ^■’■east, oninial tissues^, 
cabbage, and potato juices, and the yolk of egg. During the last 10 years 
many scientists have endeavoured to isolate these curative substances so 
as to establish their chemical nature. During the last 3 years artiticlal 
antipoly neiiiitic substances have been prepared' and discussed ])y IhiNK, 
Williams, Williams & Seidell, but Voegtlin& White, Stp:enbock and 
Harden & Zii.oa have not confirmed their results. In a preceding paper 
{Journal of Biological Chemidry,Y<)\, XXXVI, p. iji, 1918), the autlior has 
shown that both water and alcoholic extracts of fresh carrots contain growth- 
promoting substances. Further, he noted that his yeast preparations had 
the powTr of growth-promoting equally with the carrot extracts. 

By means of experiments described in th^ paper reviewed, the author 
has proved that extracts of fresh carrots and crystalline substances ex- 
tracted from yeast preparations (breviers’ yeast filtered, pi'essed, dried in 
the air and ground ; tl:e powder so obtained was suspended in water and dia- 
lysed : the crystals form on the outer wall of the dialysing jnembrane) 
can cure pol^meuritis in pigeons, in those cases in which, the disease lias 
developed rapidly, namely, in about 20 days ; but they did not prevent 
death in cases in w^hich the symptoms developed slowly, and in which the 
birds had not only lost the power of muscular movement, but were also 
emaciated. » 

I. — Alimentary value of raw and cooked carrots. — This has 
been ascertained by means of experiments on white rats. The results were 
as follows : — 

Ordinary methods of cooking do not perceptibly diminish the nutri- 
tive value of carrots, at least when they form part of a mixed diet. But a 
considerable portion of the calorie value of the food is lost if the water used 
in cooking is rejected (2), as, indeed, is generally the case with food coii- 
sunied by animals when the water used in cooking is not adned. 

Carrots, with a suitable supplement of starch, purified coiniuercial 
casein, butter or lard, and salt, so that 50 % of the calories are still derii'ed 
from the carrots, will produce normal growth and reprednetion in wliite 
rats. 

Carrots as an exclusive diet, except for the addition of calcium, plios- 
piiorus, sodium, and chlorine, can maintain animals in good health, as far 
as can be judged from their appearance, for as long as 16 weeks. Althoitgli 
there is no growth, the animals on this diet maintain their live weight and 
sometimes even increase it. Owing to the great variation in the nutritive 

(1) See R.y Eeb. 'igiS, No. 125. 

(2) See i?., May i9;[9, No. 55 u {Ed.) 
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value of carrots and in the vitality of diherent animals, the results 't)f 
this diet are somewhat- inconstant. 

Carrots contain consiclercible quantities of water-soluble and fat- 
soiiible vitaniine. 

When, in a carrot diet, the proportion of nitrogen was diniiiiished by 
the addition of some non-nitrogenous food, sncli as fat or starch, a great 
mimbei of the rats were attacked by dropsy (i). 

III. Antiscorbutic properties op raw and dried tomatoes (2).— 
Hoest and Froeich [Zeitschrijt fiir Hygiene, Vol FXXII, p. i, 1912; 
Vol. FXXV, p. 334, 1913) and Chick & Hume {Transactions of the Society 
of Tropical Medicine and Hygiene, VEA. X, p. 141) found that dried vege- 
tables were more or less deficient in the antiscorbutic property. Chick, 
Hume and SuEEfON {Biochemical Journal, Vol. XII, p. 131, 1918) have re- 
cently reported that the feeble antiscorbutic property of fresh milk is des- 
troyed b}' drying or by being kept for a long time after drying. Hess and 
lljmQnR {Journal of Biological Vol, XXXV, pp. 479-487, 1918) 

have stated that dried vegetables have little or no antiscorbutic virtue. 
Steeansson {Journal of American- Medical Association, Vol. LXXI, p. 1715, 
1918), alleges that the strongest antiscorbutic qualities reside in certain 
fl'esh foods and diminish or disaiipear with storage by any of the common 
methods of preservation, i. e., in tins, with vinegar, with oil — etc., 
drying etc. Givens and C(.)HEN {Journal of Biological Chemistry, 
Vol. XXXVI, p. 127, ig 1 8), experimenting witli the influence of tempe- 
xatnre on the vitamine in the drying of cabbage have concluded that the 
degree of temperature during that operation is the factor which determines 
the presence or absence of the accessory antivScorbiitie substance. 

The authors have experimented with the influence of temperature on 
the antiscorbutic properties of the tomato and have drawn the following 
conclusions : — 

Fresh tomato is an efficient antiscorbutic agent. A small daily addi- 
tion of raw tomato (i gm.) to a diet known to cause .scurvy in guinea pigs, 
])reserved these animals in a perfect state of health, as far as could be 
judged. 

Raw tomatoes dried in a blast of air either at a low temperature (35*^- 
40^ C.) or a high temperature (55^^-t)0^^ C.) retain a noticeaWe amount of 
their antiscorbutic potency. It is possible that the drying at either tem- 
perature may destroy some of tlie antivScorbutic vitamine, 1 :>ut to wliat de- 
gree has not yet been ascertained. These experiments confirm the results 
of Chick, Hume, and Skeeton, who believe that scurvy is due to the defi- 
ciency, in the diet, of a specific accessory substance, and they corroborate 

(i) Tlie Comnnllcc for the control of foodptulls attached to the ofhee of the l^ood Con- 
troller in the United Ivingdom d.rcw the attention of the public, during the war, to the high 
food value of carrots ; it pointed 'out that s lb. of carrots were ecpii valent to 2 lb. of 
potatoes — I Ib. of veal or chicken — lb, of bread — 6 lb. 01 tomatoes ■— 7 01 8 eggs. 
— BolleUi-m dci consmni, pulMicaHonc del Ministero dc'Bi Apl>f(nn'vdonamcnti e dei Consumi 
alimmtarl, No. 56-57, p. 15, Rome, Apr. 21-28, 

{„9 Sec R., Dec., 1918, No. 1322. [Ed.) 
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tlie contention of Cohen and ^Iendei that roughage, in as much as it af- 
fects the structure of the diet, is not the determining factor. 

6 - Bestmetionof [Bed Bugs {Cimex leciularim Mor.) by CMoropicrin, — f.er- 

TRAND, G., Brocq-Roussev aiicl Dassostvtlle, ill Compfes nmdiis de P Acadmie dcs 

Sciences, Vol. CEXIX, No, 9, pp, 441 -4.,^ 3. Paris, Sept i, n)i 9 - 

The problem of the destruction of bugs is of very great importance 
because of the present necessity of disinfecting military barracks and nu- 
merous civil buildings. 

The authors have experimented with chloropicrin and their trials 
have enabled them to determine that the destruction of bugs can be effected 
with such small doses of that substance that its use is practical. 
Doses of 4 to 10 grammes per cubic metre appear to be most suitable 
(the bugs are then killed in from 1-2 hours). In case the eggs are not 
destroyed, the hatching period being about 8 days, a fresh disinfection 
should be made about 2 weeks after the first to insure the destruction of 
the new generations. 

The poW'dering of the chloropicrin in the premises and entry into them 
is facilitated by the use of one of the anti-gas masks used during the war, 
such as the A. R. S. mask. 

7 - The Fair of Hanoi. — Bulletin mnomique de V !ndochine,‘NQW Ser., Year XXII, 

No. 136, pp. 28(4-364, 6 phot. Hanoi-Haiphong, May-Juiie, 1919. 

A detailed report of Hanoi Fair in 1918 which, after the example of 
the celebrated fairs at Nijni-Novgorod, Leipzig, Lyons, Bordeaux, etc. was 
instituted with the object of making known the products of the countriy 
(in this case of the whole of Indo-Cluna), to take stock, to a certain ex- 
tent, of its wealth, the schedule of its productive faculties, in order to be 
able with certainty to induce supply and satisfy demand, to develop the 
production of the colony, the expansion of French industry and commerce. 

But the Hanoi fair could not rival a sample fair at Lyons (because 
of its still niditnentary industry and of the commercial mentality of tlie 
natives, etc.) and it was a real market of Indo-CHna. In tlie eyes of the 
committee of the fair, if imports were interesting, exports had a conside;ra])le 
importance for the future of the Colony, and this fair was like the liasis of 
a catalogue (the original article contains the complete list of the exhibi- 
tors and of the products exhibited) of local wealth, like a detailed memo- 
randum of all that Indo-China could furnish and mannfacture. The success 
of this exhibition has surpassed all expectations. 

CROPS AND CULTIVATIO.^^ 

8 - The Importance of Agricultural Meteorology in Tropical Couatries. — Me 

E, T., in The Philippine A^ricuUunst, Vol. VII, No. 7, pp. 191-194. Eos Baiios, 

Feb., 1919. ■ 

It is not only in temperate regions that agricultural meteorology 
attracts increasingly the attention of farmers, they are also interested in 
it in tropical countries, where the dominating influence of the position of 

[5.8] 
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the sun and its effect on wind, cloud and rainfall make changes in wea- 
ther much more regular and facilitates considerably the adaptation of cul- 
tivation to the climate. Thus, for example, in the Philippine islands the 
periods of sunshine and the amount of rainfall are in close connection with 
the north-east trade wind which blows steadily from November to April 
and the south west monsoon between May and September. Local topo- 
graphical conditions (proximity of large stretches of water and high moun- 
tain ranges) influence the effects of the winds in a constant and well 
defined manner, and enable the frequency and distribution of meteorologi- 
cal phenomena to be calculated with satisfactory approximation. Even 
typhoons, apparently so erratic, have periods of greater or less frequency 
annually and the precise determination of these periods would be useful 
to rubber planters, enabling them to arrange the different operations and 
to choose the most favourable seasons for carrying them out. 

' Plants which grow in the tropics at constantly high temperatures are 
very sensitive to even slight changes of temperatures. At Los Banos, 
the mean annual temperature is i<^C. lower than at Manila and this slight 
difference is sufficient to give these two places a somewhat different agri- 
cultural geographical situation. 

The intense insolation in the tropics influences the processes of assimi- 
lation (photosynthetic) by restricting them in a remarkable manner. Nu- 
merous plants culti\mted in tropical regions require to be protected by the 
shade of more resistant trees. The coconut palm, even, which grows on the 
equator, feels the effect of sunshine which, from lo a. m. to 2 p. m., reduces 
the photosynthetic processes by almost one half, as has been shown by ex- 
periments carried out at the Agricultural College of Los Banos during the 
summer of 1918. .One of the phenomena wdiich has the strongest influence 
on the life and growtli of plants is certainly evaporation. In the Philip- 
pines, evaporation, owing to the vStrong light and high temperature, is natur- 
ally intense and rapid, so much so that a month with a smaller rainfall 
than 50 mm. should be considered dry, while in temperate regions a month- 
ly rainfall of 50 mm. assures the growth of any plant. The require- 
ments of different crops as regards the various meteorological factors 
and their sensitiveness to different unfavourable meteorological pheno- 
mena vary from one crop to atiotlier and also for a single plant in the 
phases of growth. An exact knowdcdge of the distril.)ution and the fre- 
quency of meteorological phenomena in a locality cannot but facilitate the 
experiments undertaken by the farmer to eliminate or at least to reduce the 
negative effect of climate. In the Phili})pine islands the extreme range is 
from a mean annual temperature of 26,8^ C. at Manila to 17.8*^ C. at Bagnio. 
In the latter locality the rainfall is 4000 mm, in nine months, while in north- 
eastern Luzon the rainy season is reduced to 6 months and the total rain- 
fall to .2800 — 3500 mm. The climatic conditions are therefore very dif- 
ferent ; from an absolutely tropical temperature one changes to sufficiently 
temperate conditions for the introduction and growth of European plants 
(for example, peas in the valley of Mariquina). It is, therefore, more 
essential in the Philippines than in other places to undertake a careful 

[B] 
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meteorological examination when it is intended to start a farm and to 
make a choice of different crops. 

9 - Elect of Climate on the Growth of Wheat in Portagal -■ da Silva i'ialho jolo, 
" in Boletim da Associagdo Central dti Agriculhmi Portm^uesa, Year XX, Vul. XX, up. 288- 
13 9^. lyisbon, >Sept.j 1918. 

Ill Portugal in. general, and cspeciall}^ in the soutliern provinces, the 
distribution of temperature and moisture does not always correspond with 
the requirements of the grow^th of wheat w^hich, each 3'X*ar, suffers more or 
less from unfavourable meteorological factors. Among these the most inn 
portaiit are moisture, temperature and light. 

j\IoiSTURK. — According to the author, in order to obtain 10 hecto- 
litres of grain per hectare, a good harvest for the district of Eeja, the plants 
should have at their disposition 290,000 kg. of water. The average annual 
rainfall in the region in question is about 530 rnm. corresponding on each, 
hectare to a total mass of 3,500 000 kg. of water, and even admitting that 
only a tliird of this water filters and penetrates into the soil, a sufficient 
quantity always remains. 

The table noted below contains data relating to the rainfall collected 
at the Franzini Meteorological Observatory at Beja during the period 
1905-1911 


Monihly and annual rainfall in nun. at Beja from 1905 to 1911. 




January 

\ 155-6 

February 

! 2.6 

March 

25-5 

April 

40.2 

May 

! 12. 1 

June 

51*3 

, 

3*2 

August : 

0.8 

September | 

27.2 

October j 

95-7 

November I 

131.4 

December 

66.8 

Annual rainfall . 

! 


1906 

1907 j 

1908 

34-6 1 

68.8 1 

83.1 

36-0 

26.3 

1. 1 

6x.o 1 

1.4 

45-1 

5-0 i 

40.1 1 

34-6 

102.6 1 

116.7 i 

20.8 

49-9 [ 

0,0 j 

59-5 

23.2 ! 

0.5 

0.2 

0.0 

0.0 

0,4 

56.7 

73«2 

5-3 

47.6 

145-5 

30-7 

64.8 

163.4 

i X49-4 

12.8 

75 -^ i 

83.0 

494.a 

tll.S 

sjis.js 


1909 

1910 

1911 

5S.0 

13.7 

18.3 

22.7 

23-9 

29.6 

III. 8 

- 3 X -3 

98.1 

19.8 

40.5 

70.4 

68.9 

94.1 

28.6 

I'o-s 1 

9.3 

26.2 

0.2 

0.0 

X .5 

3.0 

O.I 

34*3 

X 9-3 

6,1 j 

1.2 

22.2 

67.8 

94.4 

126.6 

38.8 

81.4 

123.9 

209.9 

! 

3*3 


535,4 1 

5 : 5 «i .4 



. 

. .. 


The total quantity of rain wmuld therefore be sufficient, even in this 
locality, which is one of the driest, to assiire a good harvest of wheat. But 
iii^ Portugal, what hinders the growth of wffieat is the bad distrilnilrion of 
rainfall, and the absence of rain during the critical period, when the plants 
have most need of it. 

It shotild be noted : — (i) that transpiration varies with the different 
phases of the vegetative period ; it is slight during the first phases, increases 

[g-s] 
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SO as to reacli the iiiaxiiiiiim a little before flowering (at the time of forming 
the ear), then decreases so as to become nil in the very last stages of com- 
plete ripening ; (2) that evaporation increases with tlie elevation of the tem- 
perature and exposure to the sun ; (3) that it diminishes when the water con- 
tains salts ill solution (nitrate of vSoda, chloride of potassium, etc.); (4) that 
the transpiration of the plant and the evaporation of the soil take place al- 
most at the same time, that is to say when the rainfall is generall}^ less 
abundant. 

If, during the critical period, the reserve cf water in the ground is 
not sufficient to supply the requirements of evaporation and transpiration, 
the harvest will be seriously affected both in qualit}^ and quantity. 

It is therefore adrdsed : — • (i) To work the ground deepty to inciease 
the reserve of water ; (2) to crumble the topmost layer of the soil (dry 
farming), in order to protect the soil against evaporation, by a very finely 
powdered top layer; (3) to apply nitrogenous manures to diminish tran- 
spiration. 

In conclusion, it can be said that the success of wheat growin3 
Portugal depends less on the total quantity of the rainfall than on the dis- 
tribution, of the rainfall which is generaffy scarce at the critical period, and 
fqy this reason it is necessary to have recourse to all methods by which the 
r^lerve of water can be increased and eva])oration diminished. 

Temperature. — To spring up, develop, tiller, flower, form and ripen 
its grain, wheat requires a grand total of daily temperatures of from 2000°’ 
to 2400^ C. These data are confirmed b}?’ the ’observations made at the agro- 
nomic Station of the 7th. Agricultural Circle (Santarem), on 3 kinds of local 
wheat, Dtirazio molar, Amatelo barba preta and Ribeiro, and are recorded 
helcwc 



Duruzio 

Amarclo 

Ribeiro 


molar 

barba preta 


Erom sowing to springing tip .... 

160'’ 

160'' 

125^'’ 

PAom springing up to flowering 

I 26 

I 260^ 

970^ 

From ilow<‘riiig to liarvest 

960’> 

oCr 

93 o-> 

. Total of the Umpcmiura. 

a 

Z 

I 2 


After these observations, applicable to all regions, and which give a 
more or less exact a idea of the requirements of wheat as regards tempera- 
ture, the author studies the special conditions which exist in Portugal. 
Sowing is carried out at two dffiferent times of th® year, autumn sowing, 
immediately after the first autumn rains, tind spring sowing, as soon as 
the severity of the winter has passed. In both cases germination takes 
place at a low temperature, and i.s then hindered by subsequent cold -winch,, 
when it is accompanied by excessive moisture in 'the soil, which frequently 
happens in Portugal, may destroy the seeds almost entirely. 
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Wheat caa also be damaged drought during dry winters, wliich 
causes feeble tillering, or by too rapid rise of temperature in the spring, 
which, particularly if this rise is accompanied by lack of moisture, causes 
too early growth and the formation of ears shorter than usual. Scorching 
is not infrequent ; it causes a decreased yield and a deterioration in the qua- 
lity of the grain. 

Light. — As regards light, wheat alwa3^s finds in Portugal conditions 
Ytxj favourable to its development, However , the beneficial action of 
light without the help of moisture and temperature is not alone sufficeiit 
to ass„ure a good and abundant harvest. 

10 - Effect of Weather Conditions on the Setting of Fruit in the Plum in Minnesota^ 

U. S. A. — Dorsey, M. J., in Journal of Agricultural Research, Vol XVII, No. 3, 

pp, 103-126, I fig., 13 pi. Washington, June, 1919. 

Results of a series of parallel meteorological and biological observa- 
tions made with the object of determining in what manner and to what 
extent, u^eathei influences the setting of fruit in the plum. 

The euthor made these cbsej-vations at the Fruit Breeding Section 
of the Agricultural Experiment Station of the University of Minnesota, on 
different species of Prumts, during the period 1915-1917. The most im- 
portant weather conditions which affect the setting of fruit are certainl}^ 
rain and low temperature, which act in a clearly negative maimer and may 
cause a failure of the crop even when the trees have flowered abundantlj^. 

Howevei, to understand correctly how rainfall and temperature affect 
the setting of fruit, it is necessary to investigate this plieiiomenon briefly 
from an anatomic and physiological point of view. 

The period during which the stigma of the plum remains receptive is, 
at most, one week ; pollination must therefore be effected during this re- 
latively short period to enable fertilisation to take place. All conditions 
which delay pollination cannot therefore but have a negative influence on 
the f 01 Illation of fruit. Further, besides the degree of receptivity of the 
stigma, there is another phenomenon which helps to still further limit the 
time during which fertilisation is practicable ; this is the detaching of a 
part of the pistil which takes place from 8 to 15 dajsS aftei flowering. And, 
before the actual abscission of the style is effected, the layer or diaphragm 
of the modified and thickened cells of the absciss layer constitutes aii 
obstacle to the lengthening of the pollen tube towards the ovarja All 
phenomena which hinder or slow down the growth of the pollen tube can 
therefore also influence the setting of fruit in a negative sense. 

Now, continuous rain at the flowering season hinders pollination con- 
siderably and if prolonged may absolutely prevent it. 

In an atmosphere saturated with humidity, the anthers, even if ripe 
cannot open, and if they are already open, they bend over at once when 
it commences to rain. Rain weather during the period when the stigmas 
are receptive is itself sufficient to prevent the setting of fruit. Similar re- 
sults have been obtained artificial^ by continuous spraying of trees ill 
Bower with water. 


[S-l©] 
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The growth of the pollen-tube is in close relation with the tempera- 
ture. The time required for penetration of the whole length of the style 
at a temperature of 55° to 60^^. (12.80 to 18.30 C.) is about 6 days for the 
variety “ vSurprise ,, . The rate of growth of the pollen-tube decreases 
proportionally with the lowering of the temperature and, according to Goff, 
at 400 (40 F. C.) pollen ceases to germinate. 

On the other hand low temperature does not appear to exercise any 
influence on the date of abscission of the style ; however, ' it is easily 
understood that a cold spring at the time of flowering may hinder the sett- 
ing of fruit by retarding the growth of the pollen-tube up to the moment 
when the layer of disintegrated cells on the plane of abscission prevents the 
pollen-tube from growing towards the ovary. 

In 1915, 1916 and 1917, there were very light crops of plums at the 
fruit breeding Station. 

In 1915, at the time of flowering and fruit setting the weatdier was 
characterised by frequent rain and by low temperature for a week ; con- 
sequently the conditions were unfavourable to pollination and to the 
growdh of the pollen-tube. 

In 1916, flowering was late and was accompanied, on the one hand, by 
high temperature favourable to the growth of pollen-tubes, while, on the 
other hand, there were, especially during the period when the stigma was 
receptive, rain and wind imfa\v)urable to the emission and dissemination 
of the pollen. 

Lastly, in 1917, rain, wind and low temperature hindered the setting 
of fruit and caused a \"ery light crop. 

In 1912, 1913 and 191S, when the percentage of fruit set was rather 
high, there was little rain during the flowering and fertilisation periods, and 
the temi:)erature was, generally, high. .In 1914, a year with a very high 
percentage of fruit set and an abundant crop, there was a high temperature 
and an absence of heavy rain. The two weather factors which dominate 
the fruit production of the plum in Minnesota are, then, rain and low tem- 
perature, aiicJ their negative influence is made particularly striking by the 
short time during which the stigma is receptive and by the rapid formation 
of a partition whicli leads to the detachment of a large part of the st3de. 

II Resistance of Flower Buds and Flowers of the Apricot to Low Temperatures 

In New Mexico, United States. Clkvjs Hallenbeck, in Monthly Weather Review j 

Vol. XIvVII, No. 4 p. 24. Wasliingtoii, April, 'I919. 

It had previously been observed that, in the semi-arid regions and 
on the high tablelands in the west of the United States, fruit buds 
of fruit trees and generally the tender parts of plants are resistant to falls 
in temperature, and that in the plains or moister districts of the east such 
falls in temperature kill them. The cause of the phenomenon is not yet 
known ; moisture, the conditions of the soil, altitude, and other factors 
still unknown may contribute to it and in different degrees. At any rate, 
air and soil seem to reduce the effect of low temperatures. 

The data given below show a notable instance of resistance of the apri- 
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cot tree (in the valley of Pecos) to very low temperatures, es])ocially aftei 
a period of relatively low humidity, in Jthircli, 1918. 


Date 

! 

Minimupi j 

temperatures i 

State ui' srowlh 

^lardi I 

- o.56<^ C 

The tip of the bud is pink. 

.') 2 

- 2.22'^ 

^ — 

3 

- 2.780 

Buds open. 

4 

- 1.670 

— 

5 

- 7.22O 

30 % of tile buds have opene<]. 

..) 6 

I ~ 2.780 

— 

» 7 

“ I.IIO 

50 of the buds have opened. 

,0 8 

i - 1.670 


;) 9 

- 2.780 

— 

;•) 10 

i — 2.220 

— 

■) II 

^ - 7 WS^ 

In full flower. 

.) 12 

: - I.llo 


1) 15 

0 

00 

ci 

i 

Flowers begin to fall 

.5 16 

i -j- I-Iio 

— 

18 

0 
00 

ei 

1 

— ^ 

19 

- 1.670 

— 

23 

— 

Fruit sets. 


Oil ]\Iarcb 25, an inspection of the trees at various heights showed 
that the percentage of dead and damaged fruits sciircely reached 7 
while 93 % of the flo\v'ers had set fruit regularly. Besides, it is thought 
that in the 7 % are included flowers which did not set fruit and fruit 
which fell for reasons unconnected with the cold. In the case in question, 
it may be said that the exceptional cold which prevailed througliout the 
period between the commencement of flowering and the end of setting 
fruit caused practically no damage to the trees. 

12 “ American Papers on Soil Science Read at the Philadelphia Meeting of the 
American Chemical Society. — Science, s., voi. u, No. kkjO, pp. 4.0 

Uanca^ter, Pa., Oct, 31 , i<pO. 

Croups of papers read at the meeting of the American ChemicaKSt)- 
ciety at Philadelphia in September, 1919, 

Robinson, W, 0 ., Gardiner, R. F., and Holhks, R, S., The lodlcr- 
soluble manganese of soils. — Results obtained by frequently vShuking 24 
samples of soil with distilled water for ^ days. The following deductions 
were arrived at : — 

{a) I to 10 % of the total manganese of soils is soluble in water. 

(b) Carbon dioxide greatly increases the solubility of the manganese, 

(c) Surface soils contain much more, soluble manganese than sub- 
soils, and this difference is greater the finer the texture of the soil. 

(d) . The amount of oxides of manganese in soil extracts varies from 
0-24 parts per million ; it is large enough to affect the bacteriological flora 
and probably has also a more direct influence on plant growth. 

[11-1^3 



SOlIv FFA\SICS, CHEMISTRY AND MICROBIOEOC.Y I3 


Robinson, W. O., Composiiion oj ''ultra clay from certain soils. — The 
author calls ultra clay ” that part of the soil which remains in nearl}^ per- 
manent suspension when it is treated with pure water ; it has no organised 
structure and behaves like any colloid. It is essentially a liiiel}^ divided 
hydrous aluminium silicate, with some of the aluminium replaced by iron ; 
it contains also hydrated oxides of aluminium, iron, titanium, silicon, and 
probably of manganese. On the other hand, the proportion of phosphoric 
acid and of potash is higher in “ ultra clay than in the soils from which 
they were derived. Organic matter is always present and probably plays 
an important part in deflocculating the matter in suspension. 

i\NDKRSON, M. S. AND Fry, W. H., Composition of soil c:\iracts. — The 
salts deposited on the evaporation of the water extracts of soils are much 
morecomplex than is indicated by a statement of the ions found in the so- 
lutions of the extract. There is a marked general similarity between the 
salts obtained on emporation of water extracts of soils and those obtained 
b}^ both natural and artificial evaporation of sea water. 

That does not, however, mean to indicate that saline deposits so obtained 
contain all the salts of natural saline deposits, because the latter represent 
cr^^stallisation from a composite extract. We may suppose that, under 
ordinary soil conditions, the above-mentioned complex salts are probably 
alw- a3'S in solution in the soil moisture itself. 

13 --On the Agricultural Properties of Soils; Research on the Reaction of Soils. — 
R.i\BATE, (Direct.or of the Agriciiltural Department of Cher), note by M. Schribaux, 
ill Comptes fcndiis des Seances de V Academic d' Agriculture de France^ Vol. Y, No, 35, 
pp. 846-8.18 ami 834-85S. Paris, Oct. ioi(>. 

Ip order to judge the agricultural properties of %soils and water and 
especially their chemical and physiological properties, among other tests, 
it is indispensable to know whether they have an alkaline or an acid 
reaction. To quote only a few established facts ; — Acid waters are bad 
for irrigation ; in acid soils advantageons and immediate results may be 
expected with calcarious fertilisers (marl, lime, composts) and with alkaline 
manures (dung, liquid manure, slag, ashes). These almost alwa^^'S require 
phospliatic manures, and natural xfiiosphates, finel}^ ground, give good 
results. But bulletins of soil analyses issued b^^ agricultural stations 
are usually silent on the subject of the reaction of soils. 

The iuithor describes a. new method which he has tested in various 
geological formatic)ns. He proposes to have recourse to logwood dye. This 
colouring matter has been studied by Chkvrettd, who extracted haema- 
toxylin from it. The wood decoction turns yellow with dilute acids and 
red with concentrated acidvS ; it is decolourised by supliuretted hydrogen and 
turns violet with alkalis and alkaline salts ; lime gives a blue precipitate. 

The method of working is as follows : — 20 cc. of distilled water or 
rain pvater is poured into a clear glass tube and 20 drops of the reagent are 
added ; 5 gm. of fine earth, dried and sifted, are then mixed in the solution 
and left for 15-20 minutes. 

Alkaline soils colour the water mauve or violet even when the alkal- 
inity is very slight; calcareous soih that kad to chlorosis »give a more 
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intense reaction. With acid soils the water becomes pale 5^e11ow, loses 
colour, or becomes leaden tinted. Neutral soils do not alter the original 
colour ; they are very rare. 

This is a simple and rapid method wliich, according to the author, is 
extremely sensitive. 

14 ™ Formation of Soluble Matters inVirgm and Cultivated Soils estimated by means 0! 

Lowering the Freezing Point. — :AXillar C. E. (Midiigan Agriaillttral Experiment 

Station), in Soil Science Vol V. YII, No. 33p. 253-257, o lig., bibliograpliy of 3 works. 

Baltimore, 1919. 

The whole of the soluble matter in 6 sandy clay and sandy soils,, 
both virgin and cultivated, were separated by washing ; the portions of 
soils so separated were incubated, and every 40 days their contents in 
soluble matter formed were determined by means of the lowering of the 
freezing point (i). 

It was found that, in 3 cases, there was a greater production of 
soluble matter in virgin than in cultivated soils, and the total concentra- 
tion of the respective solution was also higher.. In the other cases, there 
were only slight differences between the virgin and the cultivated soils. 
However this may be, the author is led to believe that among the changes 
caused in soils by cultivation when a sufficent quantity of fertiliser is not 
restored to them, tliere is a marked decrease in the rate of formation of 
soluble matters. To ascertain whether this formation of soluble matter 
is due to biological or to physico-chemical actions is a problem of great 
interest, which is being studied along with other problems at the Agricul- 
tural Experiment Station of Mcliigan. 

15 - Toxicity of Aikaiine Salts in the Soil. — Sirgh, T. M. (Oregon Agiicnltural College))^ 

in Soil Science, Vol. VI, No. 6, pp. 463-477, bibliography of 19 works. Baltimore, 1918. 

The detrimental effect of the accumulation of alkaline salts in. the soil 
has formed the object of study and is well known, but up to the present 
experimental investigations have only been made on isolated salts or on, 
arbitrary mixtures of those salts. 

The author has endeavoured only to study the phenomenon under 
Oregon conditions and he divided his work into 3 parts : - - 

(a) Determination of the toxic points of chloride, nitrate, carbonate 
and sulphate of sodium on peas and wheat. 

(I/) Determination of the toxic point for peas and wheat by using a 
mixture of salts similar to those found on analysing field soil. 

(c) Determination of the effect of chloride, nitrate, carbonate and 
sulphate of sodium upon amnionification, nitrification, and nitrogen fix- 
ation. 

The observations were made on a heavy loam soil, highly productive 
under normal conditions and under suitable cultivation, but on which,, 
under dry farming, alkaline spots gradually appear, whilst under irriga- 
tion, perhaps excessive, the alkali soon appears. 

(1) Set- i?., Eeb. 19x9, No. 154. {£d,) 

[U-IS] 
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The salts experimented with are classified as follows in decreasing or- 
der of toxicity : — Chloride, nitrate, carbonate and sulphate of sodium both 
as regards the germination and the growth of wheat and peas and relati- 
vely to the ammonifying, iiitrifiying and nitrogen -fixing bacteria, the de- 
termining factor of this toxic action being found in the percentage of the 
anion and not of the cation. Small quantities of the difierent salts used 
had a stimulating effect both on the growth of the plant and on bacterial 
activity ; the degree in which this stimulating effect was noticed varied 
with the plant grown. 

The toxicity point, that is to say the degree of concentration at which 
the detrimental effect is produced, for mixtures of salts in conditions si- 
milar to those in fields, agreed closely with that noted for each individual 
salt ; the toxicity point of the mixture of salts depends, therefore, on the 
percentage of chloride, nitrate, carbonate and sulphate present and how 
they are combified;. however, sulphate of calcium tends to lower the 
toxicit}^ of the chloride, carbonate and nitrate of sodium. 

If ) - diemlcal Research on Land treated in Different Ways in Denmark. — Krlstensen 
R. K., in Tidsslu'ift for PkmtCfivl{i^^^ Bereining fra Statens Forsogsvirksomhed i Plante- 
kultur), Vol. XXVI, Part pp. 335-35^ j Copenhagen, i9i<>. • 

When making experiments on fallow, between 1888 and 1914, at the 
State experimental station near Ceskov in compensated plots, several 
chemical tests of the land used in the experiments were made as regards the 
nitrogen and phosphoric acid contents, and loss by liming. There was 
thus the means of estimating the effect of different methods of cultivation;, 
on the chemical composition of the soil. 

The nitrogen, phosphoric acid and organic matter contents of the soil 
are closely connected with the method. of cultivation, particularly with the 
manuring and nitrogen-fixing properties of leguminous plants. In fact, 
land enriched with manure contains 0.058 % nitrogen, while unmanured 
land only contains 0.016%. Where lupins have been used as green ma- 
nure, without other manuring, the nitrogen content reaches 0.062 %. 

During the investigation it was attempted to estimate the degree of 
accuracy of the work undertaken and with this object samples of each 
plot were taken from 2 to 10 timevS, taking each sample from a different 
part of the plot. The mean error for each sample was from 2 to 3 % on 
the content of the substance determined; the soil experimented on was 
uniform, fine and sandy. 

17 -Denitrification in the Presence of Organic Substances Biffieuit to Decompose. 

— NoLXE, O. (Mitteilting aus der laiidwirtschaftlichen VersiicIiSstation Rostock), in 

CentralUatt filr BaUeriolopCt etc. Part 11, Vol, Ily, Nos. 7“9» PP* 1S2-184. Jena, 1919. 

Growing experiments with mustard, in pots containing poor sandy 
soil with which had been mixed the residue of extracted quinine bark 
containing lime. Having observed in the ist series of experiments a sen- 
sible dificiency of nitrogen, a 2nd series was carried out in which nitrate of 
soda in solution was added and a great loss of nitrogen was noted. The 
author has, therefore, every reason to conclude that eyen much lignified 
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quinine bark can be used as a source of energy for denitrifying bacteria, 
and denitrification is more intense when the quantity of oxygen is .sn^iiiler, 
as resulted from a 3rd series of experiments, compared with the 2nd, and in 
which a double quantity of water was given. 

iS - Effects of the Oxiiisation of Sulphur and Nitrification on Potassium and other 
Soil Constituents. — * Ames, J. \V. and Boltz, G. B. (Ohio Agricultural Experiment 
in Soil Science Vol. VII, No. 3, pp. i 83 -if) 5 » bibliography of ii works. Bal- 
timore, 1919. 

Research with a view to the study of the solvent effect on potassiiiin 
and other soil constituents of oxidation of sulphur in the soil by niicro- 
orgardsms or '' sulfofication” (i), compared with similar effects caused by 
nitrification. With this object several mixtures of sandy clay soil with 
chalk, dried blood, potassium silicate, slag, sulphur, and felspar were 
maintained at a temperature of 30^ C. for 19 weeks. 

It appears from the observations made that the nitrification of 
dried and the oxidation of sulphur in the soil mixtures increased the w^a- 
ter-soluble potassium, chiefly owing to the sulfofication due to the addi- 
tion of siilpW. The liberation of potassium w^as due rather to saltvS form- 
ed by sulfofication or nitrification than to the direct action of acidity on 
insoluble potassium compounds. , “ 

Ammonium sulphate afiected the solubility of potassium, independent- 
ly of the nitrification of ammonia. 

On the other hand, calcium naturalW present in the soil in the form of 
silicate or in some other form, was readily attacked by the acidit}’' result- 
ing from nitrification or sulfofication ; on the contrary, magnesium com- 
pounds were much more resistant to the action of these solvents. Large 
quantities of aliimininm and manganese were converted into soluble forms 
in consequence of the oxidation of sulphur in the sandy clay soil expe- 
rimented with, whilst small amounts were made soluble by this action in 
a basic clay soil 

Nitrification had no effect on aluminium and. only a \'ery slight effect 
on mangahese. Finally, no indication w’as obtained tliat iron compounds 
were appreciably affected by nitrification or sulfofication. 


PERMANENT 
IMPROVEMENTS, 
DRAINAGE AND 
IRRIGATION 



19 - Relation of Soil Moisture to Orchard Irrigation. Fortier, s., in The Manihiy 
Bulletin of the State Cofmnission of Horticulture, Vol. VIII, No. 7 {Procccdmis of the IHfly- 
first Convention of Fntit Groicersand Farmers, at Riverside, Calif ornia, loi*,))? 

pp. 361-367. vSacrametito, Cal., July, 1919. 

In considering the importance' of soil moisture in orchard irrigation 
practice, especially in dry zones, we should remember that the greatest 
need of arid soils in general and of orchard soil in particular is an abundant 
water supply and a high percentage of organic matter. The water-holding 
capacity of these soils must next be determined in order to ascertain the 
quantity of water to apply at each irrigation and how often to irrigate. 

The quantity of water drawn up in the soil by capillarity is compara- 
tively small ; it is only where a water table is found within a few feet of the 


(3) See R., Jan. 1919, No. 24. {Fd,) 
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surface or where there is a body of free water in iiimiecliate contact with 
the soil that capillarit}^ in elfective. Gravity acts not only on the free 
water but also on capillary water and draws it downwards unless a pan or 
other imperineable material stops it. 

The expense of cliangitig furrow irrigation to basin irrigation may be 
avoided by improving the texture of the soil by the addition of sufficient 
organic matter. 

20 - The Water Probiem in S icily. --Salemi pace, vou No, 5, 

pp. 5G-61 ; No. 6, pp. 19-21. Milan, May and June, 1919. 

In Sicily there are no long rivers, and even no permanent rivers 
with a considerable flow of water, but important springs, already utilised 
by municipalities and for agriculture, are often met with, as well as fairlj^ 
important waterfalls nsed by mills and various small industries. 

According to the Relazione sui corsi d’acqua della Sicilia (Report 
on the watercourses of Sicily) by the engineer Pbrrone, watercourses whose 
permanent flow is sutlicient for hydraulic power would furnish : — 

On the northern slopes : mo H. P. with ordinary flow and 630 H. P. 
with the lowest low-water mark. 

On the southern slopes : 7745 PI. P. with ordinary flow and 5474 H. P. 
with the lowest low-water mark. 

On the eastern slopes : 21 400 PI. P. with ordinary flow and 14 200 H. P. 
with the lowest low-water mark. 

Altogether, there may be on the three slopes, in round numbers, 30 ooO 
H. P. with ordinary flow and 20 000 PI. P. with the lowest. These limits 
might be greatly extended, by regulating the torrential water courses, 
which rush down from the liigh vallies, and by utilising them in electrical 
power stations. 

‘ According to information collected by the author, there are actually 
in Sicily 35 577 hectares of irrigated land ; the position vfiiich they occupy 
would permit of irrigating a further in 000 hectares ; it is a question of 
ascertaining whether the island has at its disposal the quantity of water 
necessary for this irrigation. 

According to M. Nicoi.o Tttrrisi Cor.GNNA, whose experiments have 
been made in clay loam soils, a total of 8658 cubic metres of water would 
be necessary, and according to M. Inzenga, whose experiments liave 
been made on arid lands, of calcareous tufa, 147 goo cubic metres of 
water in all would be required to irrigate i ha., once a week, for 7 months of 
the year. The author estimates that the coefficient of 0.7 litre per ha. per 
second might be adopted as the average consumption of water for irrigation, 
that is to say that, to give weekly irrigation during an uninterrupted 
period of 7 months, as ihe soil of Sicily requires, at lea'st ii 000 cubic metres 
of water per ha. would be required. This figure corresponds closely with 
the ayerge of those obtained by M. Turrisi Coeonna and by M. Inzenga. 

The Commissione Reale per gli studi e proposte relativi alle opere di 
irrigazione '' (Royal Commission for study and proposals relating to irri- 
gation works) has adopted the coefficient of 0.3 litres per second but, ac- 
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cording to the author, this coefficient is too low and should be increased 
to 0,7 litre. To irrigate a further in 000 ha. it would therefore 1}C necessary 
to have at disposal during 7 months, ii 000 cubic metres X iir 000 
= I 221 000 000 cubic metres of water. 

Estimating the annual rainfall at a general average of 500 mm. for the 
whole island, we have a total quantity of 12 730 million cubic metres of 
which about represent water which evaporates, that which feeds 

the springs and that which is used by plants ; wliile (>sn.y 3819 
million cubic metres) run off on the surface of the ground, denuding the 
soil and devastating it, and end by flowing into the sea. It is precise!}^ 
from this amount of water that the quantity required for irrigating the 
above mentioned iii 000 ha. must he taken. Tliis could be done by 
constructing artificial lakes or dams to retain the water at the months of 
the vallies. 

The author then describes the means proposed or proposable by which 
the water could be collected and utilised. 

Filter galleries serve to intercept, upstream, the water which circula- 
tes in the alluvial deposits of the bed and brings them to the surface, Ihit 
there is not always subterranean water to set free, in the ravines or tivca*s 
with large and deep beds ; their existence depends indeed on 2 factors : — 
(i) The presence upstream of sufficiently abundant springs ; (2) The per- 
meability of the alluvium which forms the bed of the ravins when it is no; 
very strong ; for the work of the filter galleries is not to collect and distri- 
bute rainwater but to supply irrigation during the diy season, which is 
only possible when they hold the water from hidden springs. 

Underground dams are useful in narrow and deep vjillies cut in 
calcareous tufa at the bottom of which abundant springs rise, vSoiiie \isible, 
others, more numerous, underground, filtering through the banks. 

Mecanical conduits ^ chiefi37' intended for the orange gardens and the 
different irrigated cultivations in the low vallies and in the coastal plains, 
are very numerous; however much deep flowing water and phreatic (r) 
water discharge visibly into the sea. Many” projects have been inadi* to 
capture these waters ; they consist in the coiivStruction of nudvrground 
* dams in clay strata. To hold underground water, an ancient metliod is 
always employed in the province of Palermo which consists in the ins- 
truction of underground canals by means of wells called “ pozzi a rlpiano ! 
at present the construction of similar works in the locality of litiia is being 
invcsticated. 

21 ~ Irrigation and Watering in Syria and Palestine, — rARMKNTIKR, PAUL, 111 CofnpfcS 

T&ndus del Acaddinic dss Sciences, Vol. 169? No. 8, pp. Penis, Aug. 23, ,i 

After having pointed out how defective the system of irrigation and 

watering in Syria and Palestine is, the author suggests a new method which 
consists essentially in replacing the cisterns for watering trees and irriga- 
tion trenches, or the partial submersion of irrigated plots by hollow cy- 


U) “Phreatic,, is a tenn coiiiei.i by Hay a-/)., U. S. Smv., IT, if,) to 

designate uiidergroinid water that can ur may be taliped. (lul.) 
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linders, open at the ends and with small holes pierced at the side of one 
end at a height of about 10 cm. These cylinders, in cast-iron, in concrete 
or ill earthenware, have a maximum capacity of 20 litres for plantations 
of trees and less for the kitchen-garden plants. The end provided with 
lateral holes is sunk in the ground. These cylinders are buried to a depth 
slightly above that of the rootlets along the spaces between the trees. 

Ill this manner 80 litres of water, completely used by the plant, would 
replace satisfactorily for the same time the 600 litres at present used, a 
considerable economy of 520 litres per tree would result and, in addition, 
there would no longer be damp air under the trees, nor toughening of 
green vegetables. 

22 -The Infiiience of Farmyard Manure on Clover. — .russelb, h. j. (Director of the 
Rothamsled Experimental Station, Harpenden), in The Journal of the Board of AgrioiiUiirei 
Vol XXVI, No. 2, pp. 124-130. Uondon, 1919. 

An enormous quantity of work has been carried out during the last 
35 years in connection with the manuring of different plants, but, in spite 
of its great importance in the crop rotation clover has been omitted, per- 
haps because of its liability to “ sickness ”, which renders it unsuitable for 
a continuous series of experiments. The author carried out a series of 
field tests on this subject ; he compared the residual value of ordinary 
farmyard manure and of farmyard manure cake-fed cattle, of shoddy 
rape cake superphosphate bone meal basic slag, on clover following a 
wheat crop on land where clover had not been grown for over 14 j^eais. 
The manures w^ere applied i, 2, 3, and 4 years before the clover. 

None of the manures, except farmyard manure, had any appreciable 
effect on the clover ; applied 2, 3, and even 4 years beforehand it 
produced notable increases in the yield of clover. It had, further, a dis- 
tinct effect on the wheat crop grown after the clover, the heaviest crop of 
the latter having been followed by a lieavier wheat crop. In conclusion it 
should be noted that the action of the farmyard manure only affected the 
first cut, the yield of the second cut being approximately the same with 
farmyard iiuuuire as "with the other manures. 

To sum up, farmyard manure has an important residual effect on 
clover wliidi, should be taken into account in estimating its influence on 
the croprotatioiL 

23 - Use 0! latiiral Phosphates in Hlce-heMs in Indo-China. (1) — bussy (Directcur 

du Baboratoire d’analj'scs <:1(! Flustitute scieutiiique dc SaJgou), in Bulletin a^jicoU de 
/' / ‘^istituie Scienlifiqm de Sa^on^ Year I, No. 9, pp. 265-2 6G . Saigon, Sept., 1 91 9. 

In Cochin-Qxiiia the soils of the rice-fields are not all of the same kind. 
They can be classed in two 'categories : — 

(i) Soils containing humus, which occupy the rich alluvial plains of 
the west, as well as the bottoms of the valleys of the streams and rivers, flow- 


(r) On the subject of pliosphalic inannres in rice fields sec : •— Manuridl cxpeiiments with 
tctraphospliate In Italy, in I'eb, 1917, No. 142. (ild) 
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iiig Crom tlie eastern regions. These are heavy yielding iice“lields. They 
contain up to lo % of organic matter in different stages of decomposition, 
and 0.2 to 0.3 % of nitrogen. Their richness in potassium is sometimes 
fairly good, Iriit they ncarl^^ always lack phosphoric acid and lime. 

(2) The soils occupying the slopes of the valleys in the eastern region. 
They are v^oiked as rice-fields by retaining the water by means of terraces 
They are of a sandy clay nature, sometimes even entirely sandy, poor 
ill all fertilising elements, and lacking humns. In these soils phosphates 
employed alone have no appreciable effect. 

Ill the rice- fields of the first type natural phosphate (iihosplioric acid 
in a tricalcic state, associated with carbonate of lime) possesses two distinct 
actions, both conducing to the same useful effect. The first is the action 
of carbonate of lime which, in promoting nitrification/ renders the nitrogen 
in the organic matter assimilable, the second, that of phosphate of lime 
which, owing to carbonic acid dissolved in the soil, water enters slowly 
into solution. The phosphoric acid then combines in an insoluble state 
with the iron and aluminium in tlic soil ; it can then be attacked by 
alkaline carbonates, and especially by carbonate of animoiiia, which is 
formed by contact of carbonate of lime with nitrogenous organic matter. 

Parallel to these two reactions another may occur, due to the solvent 
action of free organic acids which exists in soils containing a strong propor- 
tion of humus. 

What hapj^jeiis in the soils of the secund type lacking organic matter 
and whose reserves in fertilising elements are slight, ? 

The action of carbonate of lime, brought by the phosphate, would have 
a somewhat liarmftil effect in provoking too active nitrification, which wotild 
tend to diminish the already-too-slightreserve of nitrogen. 

As in the rich rice-lands, tricalcium phosphate will be sa])jected to the 
action of the dissolved carbonic acid, and phosphate of iron and aliuninium 
would be formed ; but there the reactions would stop for nitrogenous 
organic matter is wanting and cannot produce carbonate of ammonia. 

The phosphoric acid remains then in the state of phosphate of iron and 
aluminium wiiicli the plant can scarcely use. This explains the iuelliciency 
of natural jjhosphates, employed alone in sandy soils and those not con- 
taining humus. In these soils, to obtain a useful effect with this^inanure, it 
wotild be necessary first to render the phosphoric acid soluble. I'his would 
he effected to a certain extent by making comi)osts of organic niatter and 
phosphates. 

The author recommends the following economic fornmla : — Mix peat 
and natural phosphate in the proportion of 1000 kg. of peat to 20 kg. of 
phosphate. The heap, exposed to the air for i year, should be turned over 
from time to time. The solubility of the phosphoric acid would be in- 
creased by adding to the nuxture 5 to 10 kg, of sulphate of potash. This 
addition of potassic salt would give a complete manure. 

This compost could be used in quantities varying from 15 to 30 tons 
per hectare. ^ It is well to use only finely ground phosphates, as the 
fertilising action of a phosphate depends on its fineness. 

p:i] 
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24 -Potasll in Tunis and Morocco, — I. Bourguignon, R. (Services diimiques degiierre], 
The extraction of bromine and potash in Tunis, in Bulletin de la SocicU d'cncotmi'^cme'nl 
pourVindnoirlcmfionale,YQQxCKVlIl,i^t. half-year, No. 1 , pp. 140-147. Paris, 1919. — • 
II. Search for potash in Morocco. Le phosphate et les en^mis cMmiqnes, Year. NXYIII, 
No. 1292, p. 282. Paris, 19x9* 

I. — Before the war, bromine came from the “ Kalisyndicat ” of 
Stassfurt, which had gained possesvsion of the European market, and from 
the American union of producens of bromine. In consequence of the ne- 
cessity of assuring the manufacture of asphyxiating and lachrymatory 
gas containing bromine, the bromine industry was established in Tunis 
at the suggestion of the War Chemical Services. 

The mission sent to Tunis to search for salt deposits and salt lakes, 
in Tunis, in December, 1915, chose Sebkha el Melali, a natural depression 
of 15 000 to 20 000 ha,, stretching along the coast of Tunis near Zarzis, 
and consisting of a dried-up salt lake, which, under the salt layer, contains 
mother liquor at 27^.3 B, with the following composition:— 

Chloride of sodium . . . 158 gm, per litre 

Sulphate, of magnesium 22 » » » 

Chloride of magnesium 14 1 » » » 

Chloride of potassium 13 » » » 

Bromide of magnesium 224 » » » 

The French department of war chemicals drew attention to the ad- 
vantage of simultaneous extraction of the bromine and potash, salts. 

The extraction of potash from the mother liquor had been carried out 
by the department of public works in Turns at the salt deposits of Me- 
grine, using the Urbain process, w’-hicli consists in precipitating the potash 
by iluosilicic acid, obtained as a by-product of the superpliosjphate factory 
at El-Afrane. This process was too costly, and the manufacture was stopped. 

In the salt deposit of Sfax, and at Zarzis, the Merbb process with mag- 
nesium liquor was used ; but it was also abandoned, for rational salt- 
making can yield a kind of artificial cariiallite, more or less charged with 
ehoride of sodium and sulphate of magnesium ; tliis is sebkhainite which 
the mother liquor gives at 36® B, containing scarcely any ehoride of potas- 
sium, and jireserviiig all the bromine. The composition of sebkhainite 
collected above 33^^ B does not differ much from the following: — 


Chloride of poto.s5iiim 2:9.5% 

Chloride of sodium 10 

Cliloride of magne.sium 27.2 

Sulphate of magnesium 9.3 

Water and insoluble matter .* 34 


By the end of February, 1919, the factory at El Heneche had thus 
manufactured, more than 2 500 tons of ehoride of potassium of from 35 to 
95 % strength. ' 

The factory at Ain es Serah, constructed by order of the Tunis govern- 
ment, on the experience gained 'at El Haneche, will be capable of produc- 
ing 50 000 tons of sebkhainite, which can be converted into chorMe with 
22-23, 60, or 90 % of potash. 

[5S4] 
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The broiniiie industry has served as an iiitrodnction to that of potash , 
and Ttiiiis will be able, hencefoiih, to furnish an important tonnage of 
salts of potash in the Mediterranean region., 

II. — From investigations made in Morocco, it was found that the 
Moroccan tdas sometimes contains chloride of potash. Potassle salts ate 
also found in the salt lands on the banks of Fake Zima, situated between 
Saffi apd Marrakech. 

The conclusion that competent persons, who have studied tlie 
question, have arrived at is that potassic salts would be difficult to work 
in triassic soil ; on the contrary, it would be relatively easy to extract them 
from the salt deposits of Fake Zima. Samples of salt earth from Fake 
Zima contain up to 2.Q5 potash ; the waters of the lake contain an 
average of 75 gm, of potash per litre. The richness in potash of the waters 
of Fake Zima would therefore be much greater than that of Sebkha el 
Melali (Tunis). 

Appreciable quantities of choride of potash have also been discovered 
at Guercif, Agourai, El Boroudj, Figuig, Taonrlrt, Martimprey clu Kiss, 
Kheniisset, Far Ouled Zidouh, Rhala, Demnat, and Debdon. Prospect- 
ing licenses for salts of potash have been asked for at Souk-ebOrba de Tissa, 

25 - Fertilising Action of Sulphur on the Vine. — See No. Co of this licvicm. 

26 - The Compound Merest Law applied to 'Plant Growth.— J3lackman, v.h. (im- 
perial College of Science and Tcclinologj’’, I^ondon), in 0/ Botany XXXIII, 

No. 131, pp. 353 - 3 ( 5 o. London, July, 1919. 

The author, referring to work he undertook in collaboration with 
F. Gkkgory at the Cheshunt Experimental Station on the growth of cu- 
cumbers and to \¥ork of earlier w^riters, especially of Noll and his pupils 
on the sunflower, hemp and tobacco, observes that the growth of annual 
plants, at any rate in their early stages, follows approximately tlie law 
of compound interest. As a matter of fact, the dry weight attained 1 )y a 
plant at the end of any determined period depends on : — [a] the weight 
of the seed at the start, which represents the initial capita.!, with which the 
plant starts ; h) the average rate at wliich tlie ])lant makes use of the ma- 
terial already existing to produce new material, wliidi represents the. in- 
terest on the capital employed ; (c) the period of growth. 

The simple equation which best expresses the growth relations of an 
annual plant is — Wo , where represen ts the iiiial dry wc^ight 
of the plant, Wq the initial weight, e the base of the natural logarithms, f 
the rate at wdiich the material already present is used to form new material, 
i the length of time considered. The term r is an important pliysiological 
constant, for it is a measure of the efficiency of the plant in the production 
of new material, and the greater the return of the plant in jiroportioii to 
the material used, the liigher is r. The rate r may therefore be called the 
index of the efficiency of production of dry mateml or efficiency index, and 
it not only indicates the productive efficiency of the plant, but it is also the 
exponential term in the equation which expresses the growth of that plant. 
For example, in some sunflowers, the mean efficiency index, for the period 
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ending witli the formation of the inflorescence, may reach 0.1763, or 

17-63%. 

llie aiitlior suggests that in all experiments dealing with vegetative 
growth, such as water or pot cultures, the efidency index should be calcu- 
lated ; in this way the relative productive capacity of different plants at 
dif ereiit periods would be determined, as -well as the effect on the index 
caused external conditions. A slight difference in the efficiency index 
of two different plants (difference due to a slightly greater rate of assimila- 
tion or to a more economical distribution of material produced between 
the leaves and axis) may cause a notable difference in the final weight ; 
in oats, for example, a 6 % increase in assimilation may cause, aftei 100 
days, an increase of 30 % in the production of dry material. The data 
of earlier writers show that the efficiency index is higher during the early 
stages of growth and that it then decreases slightly in the sunflower, hemp, 
and tobacco : it falls sharply at the beginning of the reproductive period, 
that is to sny when the inflorescence first appears. There is also evidence 
that aniuial plants may lose considerably in dry weight at the end of their 
|)eriod of growth. 

27 - Fariations in the Respiration of Leaf Cells with Age. — b^izagu, h., in Comptes 

fcndus. dc VAcadhrde des Sciences, Vol. CTyXIX, No. 16, pp. 701 -702. Paris, Oct. 20, 1919. 

The various physiologists wlio iiave dealt with this question have cor- 
related the intensity of respiration to the carbonic acid gas set free during 
I hour by i graiiinie green weight. They have thus ascertained that the 
activit}?* of. respiration decreases wdth the growth of the leaf. The same w^ould 

CO^ 

be the case with the relation , the study of which has been the object 

of a recent work by M. Nicoaas (i). 

The author, in his researches, has tried to correlate the intensity 
of I'evSXDiratioii not to the gramme-hour, a purely physical unit, but to a 
physiological and histological unit, the cell respiring during one hour. 
For this lie has correlated the respiration to the organ-hour under the 
following ])relimiiiary hypotheses: — 

(1) ’Two mature leaves of the same sx)ecies whose surfaces are very 
equal have the same number of cells. 

(2) This number is the same as that of the young leaves which 
have not yet reached their full dimensions, but in which cell division 
has completely ceased. This latter supposition is very probable if species 
are considered in which observapon shows that the leaf grows very 
regularly and constantly has, wdien inature, an approximately equal 
surface. 

The aiitliorts experiments were made with leaves of Robinia Pseud- 
acacia, Pinus sylvestfis, Cobaeea scandens, Ligusinm vulgar e, Althaea, 
Loroglossum Mreinum, Cercis SiUquastnm, and have led to the following 
results : ' — 

(1) The intensity of respiration of the cell, very slight in young cells, 

(i) NicolaSj Revue giniral de Botanique, Vol. XXX, No. 355, 1918. {Author) 

. [as-s?] 
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increases up to a inaxiintun, whicli corresponds approximately to the mo- 
nieiit when the leaf reaches its full growth ; as the leaf grows older the 
intensity of respiration decreases. 

By referring the results obtained to the gramme, the known results 
can be verified, namely that the intensity of respiration decreases with age. 

(2) The respiratory quotient of leaves, slight wfiieii they are young, 
increases very rapidly up to a maxiinitiu, then decreases very’’ slowly mi til 
the leaf is mature ; finally it continues to decrease regularly after the leaf 
has reached its full size. 

The maximum in the variation of the respiratory quotient is a result 
which had not previously been recorded. 

It is of importance to note that the respective maxima of the respi- 
ratory intensity and quotient correspond with very distinct periods of the 
evolution of the cell ; the former, in fact, is reached by the leaf cells when 
they have become completely mature, whilst the latter appears when the 
leaves are quite jmitng, in the bud or shortly after its opening. 

28 ~ Plant Breeding at the Phytotechnic Station of Gayerovo, Brazil— ZEUNECKand 

Gayer, Carlos, in /I Lavoimi, Year XXIII, No. 1-2-3, PP« 12-18. Rio de Janeiro, T919. 

The Station of Gayerovo makes comparative cultural tests and carries 
out individual and mass selection for cereals, peas, ground nuts, and cotton. 

CUREALS. — In the work of improvement of cereals the following cha- 
racters are considered: Number of culms; number of grains per plant; 
weight of 1000 grains ; compactness of the ear ; weight of the ear ; weight of 
straw; strength and elasticity of the culms ; resistance to diseases form of 
the leaves ; w^'eight of the whole plant. 

Oats. — Comparative cultural tests have been carried out with the North 
American varieties Aurora No. 831, Fulghiim No. 408, Red Rustproof 
No. 518-3 and also with the South American oat Excelsior of Rio 
Grande-de-SoL The germination faculty of this last was 87 %, against 25, 
13, and 10 %, xespectively for Aurora, Fulghum and Red Rustproof. In 
addition to their feeble germination faculty the North American kinds 
proved very susceptible to rust, in strong contrast to Excelsior wliich 
resisted rust completely. 

Wheat. — Barletta wheat W'as dealt with by mass selection with good 
results, and a genealogical selection was also carried out ; i r different 
lines are under study. 

Comparative cultural tests with 4 J apanese wheats : Sgatiengo, very 
early (ripens in 3 months); EsHma, with large, flattened ears ; Shiroboya 
beardless and early, with ears like Squarehead; Shiro, like Sgatiengo, but 
later ; have given interesting results. Thus it has been found that the 
weight of 1000 grains is in grammes : Sgatiengo, 32.01 ; Esliima^ 47.0 ; 
Shiro, 33.7 ; Shiroboya, 39.9. 

Rve. — Nine pure lines are under study ; in mass selection only grains 
of ears weighing at least 2.3 gm. are gathered. 

Peas. — The best results are given by the kinds : — Bliss Everbearing 
(dw^arf and prolific) ; Burst's Early Morning Star and Prosperity (very 

■ 
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early) ; sown on the 9tli September the Kind Prosperity yielded its crop on 
November 26. The kinds Alderman, ■ Duke of Albany, Telephone, 
Champion of England, Marrowfat were comxdetely destroyed by Eryslphe 
Phi D. C. (= E. commiims Wallr. h 

I’OT'VTons. — In selecting potatoes the qualities aimed at are : — heavy 
yield good quality, and resistance to diseases. The kind vSilezia fiihils 
these conditions. In the work of sorting the following characters are 
considered : — Total number of tubers ; total weight of tubers ; resis- 
tance to diseases ; weight of the whole plant ; etc. 

Ground-nuts. — Varieties studied : — The ground-nut cultivated by 
the Nhambiguara, Parecis and Tupis indiaiis in Matto Grosso ; Hespanliol 
Rasteiro ; Tennessee Red Peanut ; Gayerovo variety. 

The variety cultivated by the natives of Matto Grosso is noted for the 
size of its seeds, four times as large as those of the common kinds, so that 
100 of its seeds weigh, on the average, 357 gm. against 55.16 gm. for the va- 
riety Hespanliol, 5673 gm. for Tennessee and 6973 gm. for Gayerovo. 
Cotton. — The variety Expresso is at present under study. 

Maize. — Attention is directed almost exclusively to Golden Dent, 
with the object of preserving the purity and improving the quality of 
this maize, which appears to be best suited to the district. The genealo- 
gical selection has l:)een started with the seed of a Campea Cob (prize win- 
ner at Rio de Janeiro) and of 4 other cobs selected out of 400, 

At present it is possible to say that the plants produced by the Campea 
cob are distinguished from all the others by the vigour of their growth and, 
by, what is still more important, their eaiiiness. 

Other North American and Brazilian varieties, such as Dr. Assis Brazil, 
Horsting Prolific, Gerrick, Eaguna and Eoveliest are also under study. 

29 - Trials of Hybridisation Between Some Species of Triiicum, in Benmark. — 
IvAjA- NDTS, B., in NorMsk Jordbrugsforskmng Forcning, Fart 5, pp. 234-226. Cope- 
nhagen, 1919. 

Results of hybridisation work undertaken since 1911 with T. dicoccum, 
T. Spelta, r, turgidum, T. vulgar e, and J\ conipackmi. The facts examined 
are of considerable interest, both as regards the appearance of new com- 
binations of characters and as regards the morphological expression of 
each factor and the general action which they exercise in determining 
well defined genotypes. 

From the cross vulgar e X dicoccum were obtaind iiiF^ forms very much 
resembling Spelta and which, crossed with vulgar c, dominated the characters 
of the latter in a similar manner to what has been noted in the cross Spelta 
X vulgare. On the other hand, from the cross tmigare X turgidum forms of 
the Spelta type were obtained which, crossed with vulgar e, behaved as 
recessives, in the sense that the h3^brids resulting had the characters of 
vulgare. 

Some new Squarehead '' types deserve to be noted ; they resulted 
from crossing vtilgare x dicoccum, vulgare X turgidum, vulgare X speUa. 
The hairiness of Spelta and the dark colour of the ears* are due to a 
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single factor, G. In tlie hybrids SpcUa X vidgarc the action of this (lt> 
teriiiiiiaiit is very sliglit, even in the honior.ygous state, *tlie jiubesceiice is 
confined to the tipper extremit>' of the covering glumes and the hairs are 
not so dense as in SpeMa, 

Dicoccifm also possesses the factor G, and, in addition another fa.c> 
tor B, vdiicli has a simple chroniogeiiic action, producing' a red tji'ovvri 
colouring. 

JiiT^id'um presents a new determlKaiit, F, relating to hairiness * hairs 
long, easily seen, spread over the whole surface of the covering glume. The 
red brown colour of tiirgidmu depends, on the other hand, on tlie same factor 
B as ill dicoocnm. 

Regarding the action of the factors generally it wasfotind that, 
ill some crosses, certain factors unite freely according to the laws ol; combin- 
ation of characters, wliile, in others, the3^ show absolute iiicompatiliility, 
that is to say, are iricajiahle of uniting in a single conibiiiatioii. ITius, 
ill a series vulgare X Utrgidum the factors JI and B in blended iionimlly 
so that, in the generation, the ordinary divisions, forsecn according to 
MivNBKi's law, of 9 hairy red brown individuals, 3 hairy >'ellow,, 3 gla- 
brous red lirown and i glabrous yellow were noted. 

In a cross “ Jdiiitland'' wheat X '' vSammet’' wheat an absolute iiicoiu- 
patibilit3" was revealed, on the coiitraiyg between tlie too above- ineiH 
tioned characters, which ■ gave in F^ haiiy red l)rown, hairy yellow and 
glabrous red brcvsii individuals in the proportion 2: i: i, while tlic 
combination glabrous 5"ellow was excluded. 

vSiiiiilar plien omen a are repeated for G and B. As for the colour of 
the grains, it depended in certain .cases on a polyiiierous factor, namely 
dimerous for Sammet ivheat and trinerous for Teiss wheat. The author 
deduces from the results of these lybridisation trials, elements which 
help to establish the degree of relationship between tlie varieties studied. 
There were 2 series : on the 03 ie hand dkoccmi, dnnmi and polonicHm, and 
oil the otlier hand Spell a, vulgar c, and com pactum. 

30 - Transmission of Dwarf Gliaraeter in Marquis Wheat* in Canada. - Cutuok, 

G lU, in Journal of the American Society of Agronomy Vol II, No. 2, pp. 70-7^, 

WasMugioii, Feb,, 1919. 

R'heii he was professor at the University of Saskatchewan (Canada), 
the author noticed the occurrence of a d-warf plant (9 inches high) in a iield 
of Marquis , wheat. Desiring to study this phenomenon from a genetic 
standpoint, he selected 200 typically normal heads and sowed sepa,ta.te1y 
20 seeds of each head. Even before harvest it was easy to not’icc the cluitac- 
teiistic variations in some rows, .specially in iw No. 1S6, wlitcli in- 
cluded plants from 9 to 40 inches hi gii; normal tall plants; dwarf 
plants ; intermediate plants. As a whole these plants had the characters 
of descendomts in Jpg, confirmed by the following facts : • — (1) in 
subsequent generations of dwarf plants the proportion of dwarfs reached 
100 % ; (2) the tall plants produced exclusivel}^ tall normal plants ; 
(3) the intexmediate plants produced 25 % dwarfs (Meiideliaii ratio = i 
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dwarf :'3 normal). Both for wheat and oats the dwarf character would, 
therefore, depend on a single determinant, recessive in relation with the 
deteriniiiaiit which dominates the normal growth of the plants. The 
occurrence of dwarf forms of wheat had prcndously been observed and 
studied by Richardson and by Barker in Australia. 

31 - Gironde Inversable and MIeti Inversable New Kinds 0! Wheat obtained 

at Nages, France. — Vieules, G., in Revue intevmUonale de genetique. Year VI, No. 7, 
pp. 197-208. Paris, July, 1919- 

The Director of Agricnltnre for the Department of Tarn recommends for 
that region the two wheats' Gironde (from southern France) and Rieti (from 
central Italy). VV'hile these wheats have excellent qualities they have the 
defect of being very subject to lodging. The author, after having described 
in a general manner the worh of the Central Genetic Institute of Nages in 
his article, aniioiiiices that he has created 2 non-lodging t5'pes of Gironde (Gi- 
ronde inversable) and of (Rieti inversable), which will be placed on the 
market in 3 years. Resides Gironde inversahle, the author mentions other 
kinds of Gironde type. Gironde ariste, the ear of which is much longer and 
the appearance much superior to that of- the original kind, and Gironde 
dote, \yhich is more vigorous and earlier than the common type. 

32 - Morphological and Cytologica! Researches on the B-YWiik Aegiiops ovata X 

Triticum vulgare, — Baley, W., in Zeitschnft filr induktive Ahstamimmrs und ‘ 
VererlmuQslehre, Vol. XX, Part 3, pp. 177-140, 3 fig., IV pi. Eeipzig, 1919. 

In 1854, at Montpellier, Godron made the cross Aegilops ovata X Tri- 
ticum vnlgare successfully and he obtained in the generation plants which, 
fertilised with pollen of Triiicim, gave in RF^, hybrids with intermediate 
characters, but decidedly nearer Triticum than Aegilops. These h3^biids 
remained constant in successive generations, with a gradual decrease in 
fertility ; it was therefore a case of “ intermediate heredity 

The author, after reproducing the hj^hrids of Godron,' submitted them 
to a wide cytological study ; he thus approached one of the most delicate 
questions of modern genetics : the transmission and the behaviour of charac- 
ters in , relation to the number and form of the chromosomes (i) and to the 
phenomena which occtn* in the processes which lead to the differentiation 
of the germ cells. 

Hybrids Fx Aegilops ovata x Triticum vulgare. — They are ‘'disting- 
uished by the following chaimcters : ' — 

(1) I.arge nuni 1 )cr of shoots, as in Aegilops. 

(2) Straw straight. 

(3) Ears elongated with 5-7 spikelets (rii^^»'^ 7 o/> 6 'has 3-5, Triticum has 

up to 15). 

(4) 111 the lower spikelets, the glumes are prominently keeled and 
bearded ; in the tipper spikelets the keel is scarcelj^ apparent and the 
number of awns may reach 3. 

(x) Sec R., Oct.-Dcc. 19x9, No, ixr6, which defines the cytological terras used in this 
article. [Ed.) 
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V (5) Tiie covering glumes have a single awn and a lateral notch (as 
in Triticum), 

(6) All these hybrids have bad pollen ; the granules, slightly hllcd 
with plasma, have a wrinkled surface ; starch is completely absent. 

Formation ousnxrjAn cans in thiv hybrids. — Ae^ilops and Triti- 
cum differ both in the number and in the form and size of their cliroino- 
somes. has 8 chromosomes, twice as big (wide) as the clirooio- 

sonies of A egilops which number 16. 

Cross betw^een Aegilops omta and Tnibiim vulgar e. 



On tilt left : Tnticim vtdgare 
On the right : Aegilops omta 
In the middle: Hybrid between these Uv<i siiecics. 


Prophase, — In the generation, according to present day opinion, the 
8 -chromosomes of the grain of|polieii ought, in diacinesis, to unit with 8 of 
the^chromosonies''of constitute 8 pairs of twins 'h while 8 of the 

chromosomes ^should remain isolated. However, the prepara- 

tions' obtained^by''tlie"aiithor did not enable liim|to^establish with certainty 
whetheh all "went in\ccordance with the preceding scheme. There w^cre, 

[ 3 ^] 
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it is true, some isolated cbroniosoiiies, Init it was not possible to be^sure that 
they were precisely those of Aigilops and, on the other hand, the differences 
of form and sire between the 2 groups of chromosomes do not become visi- 
ble until iTiLicli later. It even hap2)eus in certain cases that the “ twins '' 
are absolutely identical and almost give the impression of l)eing a chromo- 
some which has been divided in its length, anticipating the phenomena of 
the stibsecpient homotypic division (by a process similar to that which 
Rosknberg , has studied in hybrids of liieracium). The dividing in 
two of the elements should in any case occur in one manner or another, 
as results from the examination of some preparations where, in corres- 
pondence with the nuclear spindle, a number of haploid chromosomes 
greater than 12 (4 Trihcum + S Aegilops) is found. 

During heterotypic division or of reduction, the author frequently 
notes the presence of multipolar spindles, and he thinks it 4:)OSvSible to 
add to the already so numerous caustts attributed to the phenomenon, the 
nieclianica] reason of the fact of incompatibility between the dimensions 
of the spindle and those of the chromosomes. 

Metaphase and anaphase. — The eniigration of chromosomes towards 
the poles is not carried out with equal speed ffu all elements ; the chtorao- 
sonies of Tfiticuni seem to reach the p)ole l:>efore those of Acgilops. In 
this case, it is possible that a group of chromosomes exclusively belonging 
to TfiUcnni condense and isolate themselves with the nuclear and cellular 
partitions which belong to it and give rise to an element in which all the 
chromatic substance is derived from a single generator. In his determina- 
tions the author has examined the mother cells of pollen which are very 
suitable for research of this kind. We have seen above that Godron in 
rehybridising F^. Aegilops ovata X Triticmn had obtained, in R F^a hybrid 
which transmitted its characters without alteration and maintained itself 
constant from one generation to another. The author attempts to explain 
this phenomenon of intermediate heredity in the following manner : — in the 
reduction division of the parent cells of the macrospores daughter cells may 
be formed, in a similar manner to what has been observed in the pollen 
mother cells, in which the nucleus contains substance of Tfiticmn. only. 
Tliese alone will be capable of developing. Now if an egg cell so formed 
and conse(|nently containing A chromosomes of Triticmn alone is fertilised 
by pollen of TfUicum containing 8 cliromosonies, an individual with 12 
chromosomes (diploid) will be obtained which is absolutely homozygous 
and constant. In the present case such a hybrid constitutes the species 
Aegilops speliaeformis. 

Homotypic division. The boundary line between the processes of 
heterotypic and homotypic division is not very clearly defined, because of 
numerous irregularities which occur in the distribution and, in the move- 
ment of the chromosomes which often cause the formation of elements con- 
stituted by chromatic substance derived from one only of the two generators. 

The renewing of the homotypic divisions which takes place in the te- 
trads already formed and which leads to the formation of polynuclear 
pollen grains should be noted. 
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Up to the last stages of meiosis the differential ’characters of the Tfi- 
ticum and Aegilops chromosomes, which have become increasingly notice™ 
able, remain tin altered and thus give a further contribution to the theory 
of the iiidividiialit}' of the chromosomes. 

33 - The Occiiri’eace of Dwarf Plants and the Transmission of that Character in Pure 

Lines of ¥ictory (Seger) Oats, in the United States. — warburton, c, w,, in jotimai 
,of the American Society of Agronomy Vol. II,, No. 2, pp. 72-76, i pi. Washington, 
Feb., 1919. 

In igi6, at the Aberdeen Station (Idaho), the author noticed, in a row 
of 20 plants of Victory (= Seger of Svalof) oats, the occurreiice of 8 quite 
abnormal specimens. The plants tillered abundantly, so that low tufts 
were formed with rather stiff erect leaves at the base ; the culms, few in 
number, are less than 10 inches in height and bear generally a very small 
inflorescence with 3 or 4 spikelets ; these divarf plants are very late and fre- 
quently their seed is not ripe before the first frosts. In 1917, the author 
sowed a few matured seeds and obtained progeny all of which were dwarf. 
In the original row of dwarf plants there 'were 12 normal (tall) plants ; 40 
seeds were taken from each of 10 of these plants and sown in 10 separate 
rows. In 1917, the resulting plants were examined and it was found that 
4 of the plants had produced normal plants exclusively, wliile the other 6 
had a mixed progeny of tall plants (168) and dwarf plants (66), in the ratio 
2.55 : I, which corresponds fairly well with the Meiidelian ratio 3 : i ob- 
served in of the hybrids with 2 allelomorphs, one of which is do- 
minant. In this cases the “ norinal ” character would be dominant. 

Successive generations 'would then be constituted by homozygous plants 
{dimrjs and normal) which remain constant, and by heterozygous plants 
{normal in appearance owing to dominance) wdiich would divide in the 
following generation into dwarf and normal plants. 

Subsequent research undertaken at other Stations (Ithaca and St. 
Paul) confirms the results obtained at Aberdeen. However, the author can- 
not fix the causes or cause of the sudden appearance of abnormal plants in 
Victory oats. 

34 - Transmission of Maternal Characters in Humulrn japoniem var. albo- 

maculatBf in Denmark. — ’Wingk, O., in Compies rendus des inwaux dtt tahomtoire 
Carlsbergj Vol. 14, No. 2, pp. 2-11, 3 fig. Copenhagen, 1919. 

hTormal HiminJits japomeus with green leaves (™~ norm), crossed 
with the alhomamilafa variety {Himiulus japonicus alhomtKiilata alhm), 
pn-odiices in progeny exclusively normal in the case $ norm X albni, 
and progeny exclusively mottled (with white green watered leaves of the 
(dbomaciflata type) in the case 9 albm X norm, 

111 A2 there were ; 

9 norm {norm x albm) X norm {norm X albm) - norm 78, a!b 7 n 0 

9 norfH {norm X albm] X norm {norm X aJbm) ----- norm 31, alhm o 

9 fwrm {norm X albm) X ^ albm {alhm X albm) norm 32, alhm o 

,9 alhm {alhm X albm) X (5 [norm X alhm) -= norm o, alhm 29 

[:is-:s4] 
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Tlie alhomactihila character therefore is oiihr transmitted 011 the mater- 
nal-side and the examination of -the progeny up to the generation fully 
confirms that assertion. Tliis method of transmission can be explained 
if it is assumed that the character in question is absent from the iiiicleiis 
of the egg cell (in this case the Mendeliau laws would hold good), but is pre- 
sent ill the cytopksnia. In this case it would still have to he proved whe- 
ther the plieiiomeiioii is attributable to the cliromatophoies or to the plasma 
itself. The entire absence of white forms (albinos) and of normal forms in 
the iirogeny, iviiicli, in any case, are alhoniamilcda , shows that this latter 
character is really due to a special structure of the plasma of the egg cell. 

35 - Seleetion of Coffee and Cocoa at Surinam, Diitcli Giiiaiia. — Stahrl Geroldi 

ill Dcpartcmcnl van den Landhmm in Surinum, Bnllelin No. 36, pp. Paramaribo, 

Feb., 1 9 to. 

By jtybridisation followed b}^ selection, shrubs also can be improved 
in resiicct of the yield and (juality of their products. But t.he time rcqui,red 
to effect these iiiiprovemeiits is naturally very long, so that to obtain prac- 
tical and assured results the work must be continued for several decades. 
On the Cither hand, vegetative reproducticni, b}^ graft, of individuals selec- 
ted for their superior qualities, offers a quick and sure method of improving 
plantations. 

Methods of this kind were and are applied on a large scale and w.it.h 
success ill the United vStates, especially in Florida and California, in replant- 
ing orange gardens . In the article revi ewed, the author published the rcisults 
obtained at Sun man b}^ applying these, methods to the selection of colTee and 
cocoa shrubs. Of the fori,ner the Siberian species is cultivated ; of tlie lat- 
ter the '' Forastero ” variety ; ])bth are characterised by great variability 
which offers a wide field of study in selection. For example, the author 
gives the following data collected by FoiniKR (Jagtlust coffee plantation). 
From seeds of Iriberia-K5, chtaracterised l»y the shape of its berry (oblong 
and not glcjbular), 80 ])lants were raised not one of wliidi had tliis cluitac- 
ter. ^Moreover, very great divergence was noted regarding the yield and 
(.|uality of the produce, 'rhus in 27 plants examined, i:he yield varied be* 
tween 8 kg., and 11.6 kg. and thc^ weight of .100 I.Jc.nTies varied between 
24.9 gill- and 39.Tgm. On the other liaiid, taking the plants individually, 
it was noticed that good yielding plants niaintaiiied their siiperiorit}?' from 
year to year over less ])roductive plants, as is indicated in Table I which 
relates to the cocoa plant. 

There are therefore noticealde and constant differeuces between t1ie 
shrubs so far as yield is concerned. Hence the opportunity and the- pos- 
sibility of determining the best shrubs which should fttniisli grafts for the 
XJrogressive improvement of the plantations. 

Coffee shrubs. — For each plant t.he following points were coiiside- 
red : — (i) The weight (kg) of berries produced; (2) the weight (kg) of 
marketable produce (obtained by exposing the harvested berries to tem- 
peratures of 60^-70^’ C. for I or 2 "weeks) ; ,(3) the yield, that - is to say the 
quantity of marketalde produce expressed W the percentage of the crude 
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jn'odttce; (4) tbe weight in gramme's of 1000 benies; (5) the age of the 
bearing plant. 


TAin.n L — Productivity of cocoa shrubs : mmibcr of pads 
per tree in igiy and 1918. 


Number of tlie shrubs 

1917 

1918 

Total for 
1917 and 1918 

Cl 

232 pods 

198 pods 

430 pods 

Co 

iiO 

86 . 

202 

^3 ' 

221 

145 

366 

^4 • • ■ ' 

xCg 

141 

310 

C5 ^ 

205 

41 I 

246 

C 6 ... 

159 

26 1 

185 

C7 ... 

iiS 

25 1 

143 

Cs i 

100 

27 

127 

Cg ! 

297 

227 1 

524 

Gio j 

352 

218 

570 


In 4 different plantations (Jagtlust, Wederzorg, Geijersflijt, Giiin, 
Vriendscli), the author had studied 2S bearing plants, from wliidi he se- 
lected the 13 plants noted in Table II, which were considered to be the best. 


TABun II. — Productivity of coffee shrubs: yield 
of the 13 best bearing shrubs. 


Name the plantation 

Weigh t 

Quantites 
of merdi- 


Weight 

Age of 
the 

bearing 

shrub 

and 

of seeds 

autable 

Yield 

of 

numbers of the shrubs 

per shrub i 

produce per 
shrub 

! 

1000 seeds 


j kg. 

kg. 

% 

mg. 

year 

Jagtlust K4. 

7.6 

0.8 

11.2 

277 

13 

a K.5 ......... 

63.0 

55 

8.8 

307 

» 

» Ks 

88^1 

7*4 

8.4 

331 

» 

» Kg 

102.6 

II.O 

10.7 

244 

a 

» Kio 

76-7 

7.3 

95 

229 

» 

« K,i 

33.4 

4.1 

12.2 

454 

» 

Werderzorg K-z 

23.7 

2.5 

10.6 

254 

1 ® 

B K4 ' 

26.3 

2.2 

S .3 

248 

1 

{ a 

Geijersbiast Kj 

134.0 

II 0 

8.2 

235 

25 


120.5 

ri .7 

97 

299 

» 

Guineesdie Vriendsdiap K3 . , 

10.9 

1.2 

10.9 

306 , 

5 

» » Ke , . 

13.4 

1.6 

II. 9 

249 

» 

» » Ks . . 

17.1 

1.6 

9.2 

207 

% 


Cocoa shrubs. — In selecting the bearing shrubs the following data 
were considered : — (i) iSTumber of pods; (2) weight (kg) of marketable 
produce (seeds dried at C.) ; (3) weight (kg) of merchant produce 

from 100 pods ; (4) ^weight (g) of 100 seeds ; (5) age of the beating plant • 
(6) size of the shntb (i = large, well developed ; 2 = medium, or small). 
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85 cocoa shrubs were exaniinetl in 19 plantations ; the 15 indicated in 
Table III were chosen as bearing plants. 

In choosing the bearing shrubs, besides the total amoiint of the crop, the 
yield and the weight of the seeds, other characters, such as for example, 
resistance to diseases, etc. should be taken into consideration. Thus, in 
Cultnrtuin plantation the shrub C6 giving alow ^deld (3.7 kg. of market- 
able produce) was selected l>ecanse of its resistance to the disease called 
“ krulloten ”, caused by Mantsniiiis ferniciosits. Its immiuiity was 
confirmed by artificial infection tests. 


TAiinK III. — PfoductivUy of cocoa shrills: yield 
of the 15 lest hearing shrubs. 


Name of tlie plantation 

Number 

Weight of 
market- 

Weight of 
market- 

Weight 

Age of the 

Size 

and 

numbers of the shrubs 

of 

pods per 
plant 

able 

produce jDcr 
Xilant 

able 

produce per 
100 pods 

of 

100 seeds 

bearing 

shrub 

of 

the shrubs 



kg. 

kg. 

gm. 

year 


Berlijn C3 

153 

5-0 

3.3 

II7 

20 

2 

Cultuurtuin C7 . . . • 

80 

3-7 

4.6 

160 

13 

2 

Geyersvlijt C3 . . ■ • 

189 

8.9 

4*7 

144 

45 

I 

C5. . . . 

169 

7-1 

4.2 

III 

45 

I 

C6. . . . 

278 

7.8 

2.8 

125 

45 

I 

I<a I,ibert6 C, . ■ . • 

181 

6.0 

3-3 

II 2 

— 

2 

C4. . . - 

X 55 

6.3 

4.1 

II 2 


I 

’t IvOtland Cl ... . 

214 

6,6 

3-1 

II4 

40 

I 

Pieterszorg Ci . . . . 

134 

6.2 

4.6 

138 

25 

I 

Sorgviiet Cig. . . 

148 

5*2 

3-5 

II5 

18 

2 

C14, . . . 

156 

5-8 

3-7 

109 

18 

2 

C16. . . • 

222 

9.3 

4.2 

120 

18 

I 

C17. . . . 

169 

7-1 

■ 4.2 

104 

35 

I 

C19. . . . 

199 

7.6 

3 .S 

II9 

35 

I 

Susannaclaal Ci . . . . 

244 

13.7 

5-6 

125 

45 

2 


The anthor proposes to contiiine the work of selection with the object 
of separating the best shrubs, which will then be used as grafts and thus 
continue the progressive renewal of the plantations. 

36 - "Comiectieut Havana No. 38/’ a New Variety of Tobacco Prodiiceil in the 
United States by crossing Two Types (No. 26 and No. 27), obtained by Mutation 
from the Variety Coniieeticnt Havana. ~ 'johnsoit, jamks, in The journal of 
HeredUyy Vol. V, No, 6, pp. 281 -28S, 3 fig. Washington, June, 1919. 

The two types of tobacco “ vSelection N^. 26 ” and “ Selection 27 
probably criginated by mutation from the variety Coiinecticut Havana at 
the Wiconsiii Agricultural Experiment Station (1919). 

No. 26 is superior to the original variety in the size of its leaves and infe- 
rior to it in their number ; on the other hand No. 27 has more leaves than 
Connecticut Havana, but the leaves are rather small. 

There was evidently a chance of uniting in a single plant the positive 
characters of No. 26 and 27, by eliminating the negative characters. The 

3 
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cross 26 5 = 27 (5 made in 1909, gave in 1910, in the generation,, a 
plant which very closely approached the desired type and which was 
distinguished by the number 38. In and following generations, the 
plant reproduced in conformity to the type without ajjparently present iitg 
the Mendelian division of 3 groups of intermediate plants., plants resem- 
bling the male parent and plants resembling the female parent. This 
phenomenon may be explained in two ways : — 

(1) The 3 groups of pure plants diifer in anatomic and histological 
values which cannot be demonstrated easihc 

(2) All the Fg hybrids are identical, since commencing with Fg the 
differential factors are fused in the zygote (lieterozygote) so as to constitiie 
a single new factor. This is called blended or blending inheritance 
How’ever it maybe, the fact, independently of the explanation of the causes, 
remains substantially the same : the hybrids 26 X 27 are for practical pur- 
poses fixed. 

After 4 years of comj)arative tests and control, type N*^. 38 was widely 
distributed to growers in 1916, and the results obtained confirm the expec- 
tations; this new tobacco ma}’’ therefore be recommended for all parts of 
Wisconsin. 

Without differing too greatly from the best local varieties, No. 38 
is distinguished by the following characters : — 

(1) Erect leaves, rvhich makes it occupy less space and facilitates 
field work. 

(2) The leaves are almost uniform in size from the top to the bottom 
of the plant and they are broader than the leaves of Connecticut Havana, 

(3) Its leaves are larger than those of Connecticut Havana, and they 
are also more numerous (on the average i or 2 more per plant). 

(4.) In yield it is 7 to 10 % better than the original variety. 

The following table, which sums up the data obtained and gives the 
averages of 8 3^ears, enables a comparison to be made of the clniracters of 
Connecticut Havana (No. 33) and No. 26-27-2S (= 26 X 27), respectively. 



Number 

1 Size of the leaves 

Breadth 


of 

j {Average of bottom, middle and top leaves) 

index of 


leaves 

! 

1 

leaf , 

tm 


Uength, inches j 

Width, inclicjs | 


No. 26 . 

. 

I 14.2 

20.0 

1 1.3 


No. 27 ....... j 

18.0 

1 8.0 

9.6 

53 -(> 

No. 38 

i 16.9 

19. 1 

10.6 

55 '8 

No. 33 i 

15.5 

1S.2 

9 .S 

53 -S 


The value of the new type is also showm by the rapid niaiiner in which- 
its cultivation has spread. It was estimated that 10 000 acres w^ould be 
sown with it in 1919 put of a total of 40 000 to 43 000 acres under tobacco 
in the State of Wisconsin. 
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37 -> f igorous Growtti Compensating for Sterility in Hybrids of Species of Foxglofe 

(DigiMis purparea. and D. lutez)^ — blaringhem, i,., in Compks -rcndus 
dc P Academic dcs Sciencca Vol- 169, No. 10, pp. 4S1-483. Palis, S Sept., 1919. 

Crosses between species, which produce mixed sterile plants, often lead, 
by a sort of organic compensation, to tlie excessive development of roots, 
stems, leaves and flowers. ^ 

The author has studied, from this standpoint, the direct hybrid D/g/- 
talis puypitrea x D. and the reciprocal hybrid D. h to X D. purpurea 
obtained in 1909 frqm the same plants, taken alternately as male and fe- 
male parent, at the laboratory of plant physics at Meudoii, 

Owing to the absolute sterility of the ovaries and stamens of the hy- : 
brids, the two crosses produced only a first generation consisting of 120 
plants, which exhibited several interesting peculiarities : •— 

(1) The whole coll ectionof hybrids, direct and reciprocal, is remark- 
able for its homogeneity for the uniformity of growth of the individual 
plants. Naudin’s law regarding the uniformity of hybrids of the first 
generation is remarkably illustrated in this case. 

(2) Differences of origin, well shown in the opened flowers a^renot indi- 
cated by any striking peculiarity in the vegetative organs. As the diflerences 
bear only on the floral and deciduous organs, the law of equivalence of 
direct and reciprocal hybrids, enunciated by Naudin for a large number 
of fertile hybrids, is partially applicable to these sterile hybrids. 

(3) The hybrids of the species D. purpurea and D. Mea have giant 
and infantile characters. The continual production of shoots in hybrid root 
stocks which spread in tufts enabling them to be rapidly niultipled by divi- 
sion, and the almost indefinite production of flowers on the dowering stalks 
which do not die, but dry up in the August sun, are proofs that the tissues 
of hybrids reniaini n an infantile state. The author has pre\aonsly brought to 
notice a similar example {Specific value of various groups of wheat [Tfiticum]. 

Memoir of the laboratory of Agricultural Biology at the Pasteur Institute, 

1014, p. 44) in the almost sterile hybrid Triticum monococcmn X T, durum, 
and has shown that the tissues in that case remained in an state characte- 
ristic of the infancy of one of the progenitors. 

(4) At the end of July, 1919, almost all the stalks developed in the 
hybrids vshowed well marked characters of fascies. 

To sum up, hybridisation between species of foxglove, which entails 
sterility, causes excessive growth of vegetative tissue with all the charac- 
ters which belong to young well nourished organs. 

38 - Origlii, Production and Value of the Seeds of Conifers. — piccioli, n. (Professor agricultural 
of sylviculture, alpiculture, and techjiology, at the Royal Forestry Institute of Flo- seeds 
rcnce), iu Extract ixomAnnaM delR. IsiUtUo siiperlorc fomtalc naziomie, Vol. TV-V, 

pp. 185, 190, fig. bibliography, Elorence, 1920. 

Monograph on the seeds of conifers containing the following chapters : 

Importance of heredity of mutations. — Effects of origin — Prohibition 
of exportation. — Private, commercial, and State production — Import- 
ance of the qhoice of trees for the quality of seeds. — Periodicity of abun- 
dant seediiigs, and causes which determine them. — Collection of fruit. — 
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Extraction of seeds from their cones. — Sorting. — Volume, weight and pro- 
duction, per unit of fniits and seeds. — Fertility, lasting power, and preser- 
A^ation of seeds. -—Frauds, and the utility of a control station — Morpho 
logical characters for recognising seedsv 

This last chapter, which contains numerous data, may be usefully 
referred to in the work of control of seeds. 

The publication ends with a long bibliography. 

39 - Fumigation of Seeds hy Means of Ghloroplcrmo — See No. 6S of this Review, 
note (i). 

STARCH CROPS 40 - Experliiients in the Cultivation of Various Kinds of Potatoes from the Canary 

Islands. — Bois, D. in BiilleHn de la Sociele Natiomle d'acoliimitaiion dc Fftince, 
Year lyXAU'I, No. q, pp. 273-280 2 figs. Paris, Sept., 19T9. 

Results of experiments in the cultivation of potatoes from the 
Canary Isands announced hy the author iii a preceediiig article (i). 

.4. Experiments in 1918 at the Paris Museum. — Planting took 
place on May 10, in light soil, nianiired the preceeding autumn; harvest 
on NoA^ember 5. 

(1) "Papa palmera”, 5 plants. Total crop: 51 tubers weighing’ 
altogether 3,528 kg. or on an average 720 gm. per plant; Auolet skin, 
yelloAv flesh, aA^erage quality fairly good. 

(2) "Papa blanca’' 5 plants. Total crop: 55 tubers — 1.406 kg., or 
281 gm, per plant, therefore a crop very inferior to that of the pre- 
ceeding variety. Colour uniform yeHowish-Avhite, pale yellow flesh, fine 
starch, very good quality. 

(3) " Papaiiegra ” 2, plants only, 2 tubers not having sprouted. Total 
crop : II tubers X 700 gm,, that is 63.65 gni. per tuber and 350 gm. per 
plant. vShape irregular, colour Aiolet pink, yellow flesh, no information 
regarding the quality. 

The two other Amrieties, " Papa melona '' and " Papa de Baya ”, 
Avere recei\'ed too late to be planted (end of June, 1918). 

B. Experbients in Aegeria, Tunis and Morocco. — The restilts 
are not yet known. It is interesting to note that the varieties of Canary 
Island potatoes are suited, if not to a tropical climate, at least to a 
subtropical one. They would therefore be valuable if this suitability' 
alloAved of their cultivation in those colonies Avhere European varieties 
do not succeed, or giA'e only poor results. This can only be learnt by 
experiment. 

' C. Experiments in 1919 at the Paris Museum. ■— The " Papa 
palmera ” variety has given a fairly high yield but its irregular shaped 
tuber, and its medium quality are fairly grave defects ; it would only 
be really interesting if fresh trials, in a more faAmurable season, showed 
that it was a good cropper and if its quality was improved, by cultiAmtion 
in a more suitable soil. The " blanca ” variety produced fewer tubers, 
which were, however, much more regular and of good quality. 

{1} See i?., Eeb. 1919, No. 194. {Ed.) 

■ 138 - 4 ®] 
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41 - Tie Cultivation of Cotton in Australia. — The Board of Trade Journal, Vol cm, FIBRE CROPS 
1194, P- 4S5. IfOiidon, Oct, 6, 1919. 

The possibility of permanently establishing the cotton-growing indus- 
try < in Australia will probably be thoroughly tested in the near future. Ef- 
forts to establish the cotton-growing industry in Queensland on a success- 
ful footing, however, have not hitherto met with much success. 

There was a brief period when, as a result of the American Civil War, 

Queensland exported 26 000 000 lb. of ginned cotton, valued at £i 300 000, 
but by 1914 the area under cotton had shrunk to 214 acres, the yield to 35 230 
lb. of unginned cotton, and its value to £881. 

Despite this discouragement the opinion is held that there are few, if 
any, difficulties in the way of extensive cotton growing in Australia, parti- 
cularly in the province named and in the Northern Territory and Western 
Australia, where both soil and climate appear excellently suitable. ; 

111 reply to the assertion that the jield of cotton in Australia, as shown 
by statistics, indicated inferior conditions or methods, it has been stated 
that Queensland obtained a much larger yield per acre than can be 
obtained in the United States of America, and that natural conditions in 
Queensland would more than compensate for higher cost of labour than 
in other countries. 

The Commonwealth Government has endeavoured to encourage the 
industry iby offering a bounty of 10 per cent, on the market value of cot- 
ton grown, and ginned in Australia, but only £21 had to be paid out in 
1914. The high prices reached in the cotton markets during the war led 
to extended cultivation, and the Queensland Department of Agriculture 
Ginnery received i66 ooo lb. of cotton in 1918, as compared with g 500 lb. 
in 1914, 

The high cost of hand-picking seems to be the chief obstacle in the way 
of the industry's establislimeiit on a large scale. This is partly due to the 
higher wages paid in Australia than in tlie other cotton-growing countries, 
but it is thought that the difficulty could be overcome by encouraging farm- 
ers to grow, say, not more than about 10 acres of cotton, in addition to 
other crops, .so that a family of four could easily pick the cotton without 
outside hel]). Inexperience, and the lack of skilled picker.s too,‘ play a 
part ill running up costs. The introduction of an efficient mechanical picker 
would help materially towards putting the industry on a successful foot- 
ing, though mechanical picking would necessarily lie restricted to the 
varieties of cotton in which the calyx opens wide and the seeds are 
relatively loose. 

As regards quality that of Queensland cotton is stated to be very high. 

The Cominonwealtlits imports of cotton piece-goods in 1913 exceecled 
£3 000 000 in value (duty free from the United Kingdom, and 5 per cent, 
tariff from other countries). Australia has no cotton-manufacturing 
industries at present. 

The Commonwealth Board of Trade does not consider present prospects 
of materially increasing cotton production very promising, and enquiries 
in the United vStates of America have led to the opinion that the discovery 

141 ] 
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of a nieclianical picker for good crop cotton is unlikely, in view of the fact 
that selection by eye of the riper pods is a necessary factor. At the same 
time, Australia has its parallels as regards soil and climate in many of the 
cotton-growing districts of the United States of America, and, under si- 
milar conditions, the same types of cotton (there are some 200 different 
varieties) could probably be cultivated successfully in many parts of 
Australia. 

The experts of the American Bureau of Plant Industry have advised 
the Board that before the cotton-growing industry can Ijc successfully 
established in Australia, experiments will have to be made in exactly the 
same w^ay as has been done with w^heat growing and wool production. 

42 - Cotton in the French Settlements of Oceania. -- BitiicUn de roffice colonial, 
Yeat XII, Xo. 135, pp. 190 -191. Mehm, 1919. 

Owing to the scarcity and dearness of labour, the cultivation of the cot- 
ton plant is being more and more abandoned in the Prench settlements in 
Oceania ; a\id production has continually decreased during tlie last ten 
years as is shown by the figures below^ regarding exportation from 191a 
to 1917. 


Year 

Weight 

Value 

Year 

Weight 

Value 

1910 . . . 

7^ 276 kg. 

97 590 fi'. 

1914 

17 320 kg. 

2S 673 fr. 

1 91 1 . . . 

^27536 

42 0.17 

1915 

8 48 5 

11 XI 5 

1912 . . . 

31 977 

55 586 

1916 

10 565 

18 522 

1913 . . . 

. 26700 

46 104 

1917 

4 112 

18 224 


43 ~ Fibre Plants and Products, and Textiles of IMo-China: Cotton Plant -C revost, 

Ch, and Uemarie, Ch., in Bulletin Uonomiquc de Vlndochinc, Year XXI, New Ser, No 136, 

pp. 365-403:, 3 plates, I fig. Hanoi’-Haiphoug, May-June, 1919. 

This article is the continuation of the first volume of the Catalogue des 
Prodnits de I’lndochine by the same authors (i) and will form the ist part 
of the 2nd volume of that publication. 

In the Flore sdnerale de I’Indockinc, M. Gagnkp.mn notes 4 species of 
cotton-plant, distributed in the native crops of the different countries of 
the Union ; ■ — • 

(1) Gossypiuni tncUcum Tamk., grown in Tonkin, and Cochin-China ; 
short staple, very adherent to the seed. 

(2) G. arhoreum Tin., grown in Siam and Cambodia. 

(3) G. htrsuimn Tin., cultivated in CochinChiiia and prol)ably also 
in Cambodia ; fibre very adherent to the seeds, rarely longer tluin 25 to 
27 mm., of excellent quality. 

{^) G. vilifoh'um Tamk, with the varieties acuminatum and tricuspi- 

cultivated ill Cocliin-China, in Cambodia and Taos.; cotton slightly 
adherent, of excellent quality. 

Attempts to introduce foreign varieties (American, Egyptian) Iiave only 
given poor results. It is thus easier and more profitable to improve local 
kinds which have been tried for a long time. Cambodian cottons are parti- 

{j} Caialo^d^ne des Prodiuts deVIndocliine, YoX.l. Produits alimcntaites et Pkudes foiirra- 
gere^, by Ch. Crevost and Ch. I^emari^, Impriinerie d’l^xtreme- Orient, iraiiol, Tonkin {Ed). 
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ciilarty evSteeiiied in Japan. The communication made on this subject, at 
the Colonial Agricultural Congress at Paris, in 1918, by M. Martin dk Fla- 
coiTRT, head of the agricultural and commercial services of Cambodia, 
showed the efficiency of the method (i). 

TJie valley of the Mekong offers many sites and lands, which are suit- 
able to a profitable cultivation of cotton. The mountainous lands of 
Tonkin and the plains of Thannh-hoa, where, however, this textile has been 
produced on a large scale from time immemorial, are doubt less less fa- 
vourable, but it is certain that the irrigation undertaken by the “ Services 
d'hydraulique agricole in the provinces of Thannh-hoa and elsewhere (2) 
will favour a crop, contrived so as to obtain maturity in the dry season. 

The growth of the plant requires, from planting to harvest, 4 to 6 
months, according to locality. It is theiefore possible, at least for countries 
with a regular dry season, to find a favourable time for sowing. Fertility, 
and especially a suitable proportion of humus, are very frequently lacking 
in the soils w’hich the Aiinamites devote to the cotton plant. Experimen- 
tal cultivation has shown that sideration allows of a rapid improve- 
ment, in a soil reputed unsuitable to that crop., and of bringing it to 
bear fine crops. Preference should be given to leguminous plants such 
as the soya bean, mungo pea, voehms ”, and more especially, the 
” Tonkin bean Man}" other native leguminous shrubs are available to 
planters. 

There is much to be done to increase the yield of the .cotton plant in 
Indo-China. 

While in India the annual production of similar varieties may reach 
165 kg. of cotton per ha. it averages 123 kg. at Thanh-hoa, in Cambodia 
it does not exceed 123 kg. in alluvial soils, but recent cultivation in red 
soils in the Kratie, district with selected seed, gave 218 kg. per ha. 

In Cambodia, trials undertaken by M. Martin dk BTa court are most 
interesting. Giving up inundated land, he turned his attention to high land, 
udiere he has obtained excellent results, by altering the sowing season, so 
that the cotton plants reach maturity in the dry season. 

Commercial examination has graded these cottons above similar kinds 
from Africa, comparing them to Good Middling American 28-29 mm. 

Taos cottons sometimes, have an unusually long staple; unfortunateW 
this country is not yet open to colonisation, for lack of suitable means of 
communication. 

Ill Tonkin the cultivation of the cotton plant is of slight importance. 
In mountainous districts the , variety “ Bong-ro ” has a remarkably long 
staple. 

Ill Annam, the cotton plant is scattered over the whole country, 
without bemg anywhere cultivated on a large scale. 

(1) See R., Dec. 1918. No. 1555. {Ed.) 

(2) As regards agricultural irrigation in Indo-Chiua see (x) VhydrauUque agricoU en 
IndocUnc by K. Costantin, Paris, Congress of Colonial Agriculture, 1 91 8, Hanoi Series, No- 1 5, 
Hanoi 1918. (2) Traraux secondaires d^hydmuUqtie agricoU en Cochmehine by J .BiOBm, 
Paris, Congress of Colonial Agriculture, 1918, Saigon vSeries, 1918. (iiif.) 
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In Cociiiii-Cliina it is onl}^ in the province of Baria that regular cultiva- 
tion of cotton is found. 

The introduction of hand-ginning machines among the natives has 
not been crowned Avith success. Of the different machines tried, M. ]\i‘AGUN 
considers that the Macarthy roller and knife system, subject to s<-)nie 
improvements, meets the needs of Indo-China best ; up to date onty Cam- 
bodia has made important exports. Before the war, from 1549 exported 
in 1911 the export had increased to 10 085 tons in 1913. 

The cotton question in the Far East being of particular importance at 
the moment, the authors rightty think that Iiido-Chiiia should not let 
itself be beaten by its liAmls, 

44 - Cotton ProiuetioE in Asiatic Russia — BtiiicUn de voffice coUmiai, Year xii, 

Nos. 13S- 139, pp. 455-456. Paris-Helim, June-July, 1919. 

In 1912, 535 000 ha. had been planted under cotton in Russian Tiirkis- 
taii and Transcaucasia ; they yielded about 440 ODO t. In 1917, the area 
planted had fallen to 337 000 ha, a decrease of 37%. In 1918, cotton 
plantations had again to give place to cereals in consequence of the 
stoppage of all importation, of wheat, and fear of famine. It is, therefore, 
probable that the cotton fields were still less in area than those of 1917, 
which had not 3delded 275 ooo t. 

Deducting the amount required for the manufacture of local cotton 
goods, this last figure leaves onl}- 190 000 t for home spinning and weaving, 
including that of Russia in Europe. In normal times, the Russian spinning 
mills absorbed the normal production of the Asiatic colonies, and impor- 
ted, 17S 000 t. of American, Egyptian, and Persian cotton as well. 

45 - Cotton Cuitivatloii in the Belgian Congo. — ballon , f., inBuUmn derAssoctaUon 

des Plantcurs de caoiiichouc, Vol. VI, No. 8, pp. 12-13. Antwerp, Aug., 1919. 

From the beginning of its foundation, the Congo State thought of de- 
veloping cotton cultivation in is territories. But the experiments tried in 
Fouler and Upper Congo were unfavourable. Flxperiments Avere uiider- 
taken in 1913, by M. Fisher, in the eastern proAunce at Nyanwe farm 
{Maniema), AA^heie the State owjis 300 head of cattle, and has at disposal a 
considerable extent of light land, apparently A^ery suitable for the crop. 
The climate of Maniema is more uniform and, the rainfall is greater 
than in the LcAA-er Congo ; labour is more abundant and better there. 
Experiments showed that the soil and climate of this region AA’^ere very 
suitable for cotton culti\mtion. 

Two varieties “ Triumph and Simpkins short staple American 
cottons, called Upland were found to be very suitable to the climate 
and soil of that region. 

MM. Fisher and Bi.ommaert induced the natives to cultivate cotton, 
and they show’ed themselves well satisfied with the sum of money brought 
in by the small areas cultivated, Avhich had given them practically no 
trouble. 

The first Maiiitma cottons reached the Liverpool market in 1916/ and 
were in good demand. They were graded with Middling American. 
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Cultivation has progressed in a remarkable inamier ; the area plaiitde 
by the natives increased from. 15 ha. in 1916 to 500 ha. in 1917, 1000 in 
iQiS, and, apparently, about 1500 in 1919. 

Other experiments were made after 1916, with success, in the two dis- 
tricts of vSaiikurn and Kasai, and for 1919, on a cnltivated area of 1500 ha., 
a production of 600 to 700 metric tons of cotton be expected. 

Two ginning plants were bought in the United States in 1918. 

A tliird promising region for cotton is found in the north of the 
colony in the Uele districts and experiments will be attempted there 
before long. 

46 - Yield of Sisal. I. Watkins, in Tfoptcal Life, Vol. XV,’ No. 3, pp. 34 - 35 - XyOiidon, 
Mai'cli, 1910. — II. Bidletin econominuc. dc Vlndoclmic, Year XII, N. S., No. 136, p. 489. 
Hanoi-Haiphong, May- June, 1919. 

I. — Experiments made with the object of improving the production 
of sisal by manuring and especially by returning to the soil the '' bagasse 
or pulp remaining after the extraction of the fibre (i). 

With regard to the yield in dry fibre, the author states that in Yucatan 
the yield is’commonly about 50 lb. per 1000 Igaves. With certain selected 
leaves the yield may be as high as 100 lb. ]\Iore frequently from plants 
of 5 to 7 years old, the most productive age, 75 lb. per 1000 leaves and half 
a ton to the acre are obtained. It is hoped, with improved machinery, to 
extract a minimum of 7 to 8 % of fibre from the leaves instead of the usual 
minimum of 4 to 5 %. 

The author himself has found in the Caicos islands, situated to the 
south of the Bahamas and east of Cuba, tliat the average yield of dry fibre 
would not exceed 30 lb. to 40 lb. per 1000 leaves ; the percentage would be 
4%; the yield per acre, with 1500 plants, would vary from 675 lb. to 
900 lb. per annum. 

These calculations are based on the fact that each plant produces, 
during its life time, about 15 leaves a year. 

According to the author, the average number of leaves which each 
plant can yield annually without injury would be : — cutting, 30 to 40 
leaves ; cutting, 10 to 15 ; cutting, 7 to 10. 

II. — The article dealt with above is summarised and discussed in the 
Bulletin Economique ds V Indocliine. 

The percentage yield of fibre of green leaves is ordinarily 4 to 5 %. The 
difference between this percentage and the 7 to 8 % spoken of by Mr. Watkins 
seems too great, considering the small proportion of fibre which remains in 
the waste. 

Some 15 leaves annually per plant seems hypothetical and difficult 
to realise, since the life of the agave varies between 7 and 25 years according 
to locality, the variety grown and the method of cutting. A yield of 30 to 
40 leaves for the first cutting is likely to injure the plant. 


(i) For utilisation of sisal refuse otherwise than as manure (in particular the production 
of alcohol) , see i?., August, 1 91 8, No. 904, {Ed,) 
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47 - Cultural Experiments with Textile and Oil-bearing Plants in Sjaelland., Den- 

mark* — Jacobsen, A. P-, in Bcninini:, om Landbofomiini^anit's Wirksoihhai /of 

Planh-ankn paa Sjaelland, lyEy, pp. 3'!-3-54-l-’ Copeiilxageti, 

Results of a series of cultural experiments, made with white mustard, 
sunflower, flax, and hemp, in Sjaelland (Denmark), in X918. 

White mustard. Quantity of seed : — Comparative experiments 
with 4-8-12 kg. per ha. With an increasing quantity of seed sown, the yield 
was also increased, and gave respectively 1031-1218-1312 kg. per ha. Ma- 
nuring per lia. ; — 100 kg. of superphosphate and 100 kg. of 20 % potash 
salt. Sowing May 22 ; harvest October 9. 

Sunflower : Time of Sowing : — By sowing on April 14, May i and 8, 
1700-1650-626 kg. of seed per ha. were obtained respectively ; early sowing 
is therefore advised. 

Flax. Tbie of Sowing: Sowing was done on the April 25, May 8 
and 23 : reaping took place on August 6 and 16, and on September 2, with 
the following results : — 

I St sowing 1475 kg- of seeds 3225 kg. of stalk 900 kg. waste 

£11(1 somng 1225 31 « « 3175 » » » 900 » » 

3rd sowing 1175 « »• » 3650 .) ft ft 935 ■') ’ 

The first sowing gave the finest fibre, the 2iicl slightly inferior results : 
lastly the 3rd yielded plentty of fibre but of a slightly coarser quality. The 
later the sowing the smaller the yield of seed. 

Hemp. Time of Sowing: By sowing on April 30, 140 kg. of seed to 
the ha., 16800 kg. of stalks per ha were obtained; on the other hand, 
sowing later, on May 14, scarcely half that quantity, 8360 kg. was ob- 
tained. 

48 - Cultivation of Flax for the Manufacture of Linseed Oil in the United Kingdom. — 

Vargas Eyre and Morrell, R. S., in The Joiirml ojilie Board of Agriculture, v. XXVI, 

N“ 4, p, 420-428. London, July 1919. 

The British Flax and Hemps Grower's Society, Ltd. has imdertakeii a 
series of investigations on the cultivation of flax for production of seed 
and its utilisation from technical and economic standpoints in view of the 
shortage of fats during the last few yearas. 

Several varieties of indigenous and imported linseed was in the first 
place experimented with at Wye College. Table I shows the conipjxrative 
\*alues of the different types of linseed im’estigatod. 


Table I. -- Comparative values of types of linseed investigated. 


Type of seed 

i 

1 Seed 

1 Yield per acre 

Percentage of oil 

oil per acre 


i cwt. 

lb. 


cwt. 

Moroccan 

i 

- * -■ 12 

25 

42, y 

5-25 

Dutch 

. . ■! II 

86 

37*7 

U 43 

Ja Fiata . . , 

• • ! 14 

70 

42.8 

6. 26 

Steppe 

• • •: 13 

53 

41.5 

5,60 ■ , 

Baltic 

. . . . i 6 

28 

34.01035.6 

2.18 
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The linseed obtained compares favourably with imported linseed ; in 
.size of seed and in oil content English grown linseed is absolutely superior 
to imported linseed, as will be seen in Table II. 


Table II. — ■ Comparative values of imported linseed and English linseed. 


Seed of “ Ea Plata” imported in 1913- • d 

English grown linseed raised from the above^ 
imported sample on 4 different farms • • o, 

« ( 


Weight of 1000 seeds 


oil content per cent. 


gm. 


6.108 

1 3 S .^5 

8.S40 j 

i 42.80 

9.204 

' 39-69 

7.712 

i 37*72 

8.7^4 

41*35 


Similar results to those in Table II were obtained in 1914 and 1915 
on experimental plots in various places in England ; in 1916 on 9 farms 
which grew Ea Plata linseed on a 'large scale, the results given in 
Table II were confirmed, as is shown in Table III. 


Table III. — Comparative values of imported linseed and English linseed. 



Weight of 1000 seeds 

Oil content per cent- 


gill. 


Seed of “ Ea Plata” imported in 1916.. . . 

6.4210 1 

38.8 


' 7.1602 , 

41-5 

1 

. 8-5324 

40.5 

1 

i 8.1771 1 

\ 39.7 

I^nglish grown linseed obtained in quantity 

] 7.6272 

] 42.1 

from the above imported seed on 9 fanns' 

8.2201 , : 

42.4 


j 7-9630 

41.3 


' 7-1055 

* 39.4 


7-7637 

39.7 


8.3570 

39.8 


Eiirther, cultivation experiments’ with La Plata ” seed made 
from 1912 to 1915 have shown that the high yield of oil of this variety 
in England is cons.tant and does not decrease in successive generations 
as is shown in the following diagram relating to the oil content of linseed 
grown in successive crops at Wye, in Kent and at Thakeham, in Sussex 

[ 48 ] 
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lA Plata ” Seed 
Imported m ipxe. 


I 


Wye 1914 


39.1 % 


SB.'^S "n 

i 

I 

I 

Wye 1913 

42,82 

I 

1 

i 

Wye 1914 
41.64 ‘j,j 


Thakeham 1915 Tliakeliam 1915 Tkakcli am 1915 


42.4 41.2 42.3 ‘/o 

These results prove that the value of English linseed as a source of 
oil is very liigh. If all the oil is expressed; a yield of 50 to 70 gallons of 
oil per acre nia}" be expected, or; if the linseed is pressed to form a standard 
cake, a yield of 35 to 45 gallons on the basis of an average oil content 
of 40 %. 


TablB IV. — Comparative yield in oil according to the method oj pressing. 


Yield 

when totally expressed 

Yield 

under pressure leaving 10 % of oil in the cake 

Cwt. of seed per acre 

Gallons of oil per acre 

Cwt. of seed per acre 

Gallons of oil per acre 

10 

48 

10 

36 

15 

72 


54 

20 

96 

20 

72 


In view of the scarcity of oil theautbors advise total exprevSsion 
and the addition to the cake of a less valuable oil or fat for cattle food. 
Regarding the importance of the cultivation of linseed in the rotation 
or in crops combinations, the authors instance the heavy crops of wheat 
obtained following linseed ,011 clay soil and on newl}^ ploughed pasture 
land, and conclude therefrom that the cultivation of this industrial crop 
can indirectly render remarkable service to English agriculture. ^ 

Regarding the cost of cultivation, the data collected by the above- 
mentioned Society indicate that, in a large number of cases, the average 
cost is £8.10 s. per acre ; in any case the figure should not exceed £10 
per acre. 

At the present price of £45 per ton, the average gross return per acre 
would be £33.15 s., without taking account of the straw or the chaff. The 

[ 48 ] 
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yield of straw varies from 9 to 21 cwd. per acre according to the fertility 
of the soil, its tilling and its manuring. The present price of the straw in 
bales is from £4 to £5 per ton. There is, in addition, about 7 14 cwt. of 
chaff per acre selling at £5 per ton. The straw and chad thus and £5 per 
acre to the gross return, brings the total up to £39 per acre. 

The commercial value oe the linseed oil produced. — The 
examination of the oil produced during the experiments has extended over 
the crops of 3 years : a small quantity in 1915, half a ton in 1916 and 3 
tons in 1917. The properties of these oils are similar to those of superior- 
quality Baltic oils. 

If the quality of the seed is maintained, linseed oil made from English 
— grown seed will always fetch the highest market rate. The superiority 
of the quality will easily out-weigh the disadvantage arising from the 
higher cost of production- The characteristic properties of Baltic linseed 
oil causes it to be in special demand with makers of high grade paints and 
oil colours. The high qualit5i" of the product examined warrants the pre- 
diction that English manufactures will be independent of linseed oil from 
Russia. The cake produced for cattle food is equal to the best at present 
on the market. 

Conclusion. — • England is in a position to produce a considerable 
quantity of linseed oil of superior quality. 

49 - On the Utilisation of Sump ’k {Balanites ae^yptiaca Del), — ammann 
PAUL in UA^ronomie Colonials, Bulletin mensucl du Jardin Colonial, New Ser., Year IV, 
No. 16, pp. 42-45. Paris, Sept. -Oct., 1919. 

Balanites aegyptiaca^ a tree 16 to 20 ft. in height, grows in ’a certain 
number of semi-desert regions of tropical North Africa, as well as in India 
and Burma. It is fairly widespread in Senegal, where it is called by the 
name of '' sump ” (in Onolof language). Its usual habitat is always far 
from land constantly submerged by water ; it forms woods, whose density 
varies from 30 to 50 trees per hectare. 

The tree is very hardy and coppices well ; it bears green branches, 
covered with long green spines. 

The wood of “ vSitmp ” burns almost without smoke, and is used as 
fuel. It is also used for making various uteiivsils (mortars, pestles, handles 
of tools, etc.) 

In the region of the Senegal river flowering commences in May - June ; 
the fruits, formed in July, are ripe in September-October, but Can still be 
gathered from December to February. Externally, they have a slight re- 
semblance to the date. Their sweet deep red pulp is eaten by man and 
animals ; macerated in water, it gives a refresHng and slightly acidulated 
drink. The natives extract edible oil from the kernel, from which they 
also sometimes make soap. 

As it is possible, beyond the needs of the natives, to procure 5000 to 
60.00 tons of sump fruit per year from Senegal, the government of this 
colony has made an inquiry as to the possible industrial value of this raw 
material. 
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The writer gives a complete analysis of the fruit. The kernel con- 
tains 41.80 % of fats, which is a very interesting proportion. But if the 
whole fruit is taken into account, the proportion of oil falls to 3.68 %, and, 
in proportion to the stone, not more than 7.63 %. It is therefore abso- 
lutely impossible to think of transporting the fruits or even the stones of 
“ sump ”, in order to treat them in Europe. The kernel alone might pay 
for its carriage, but it is difficult to extract it from its hard and elastic 
covering. Besides, the kernel breaks and crushes easily and would require 
for this reason, special precautions in packing. 

The pulp can produce 9.7 to 10.8 cc., of alcohol per too ; the value of 
the alcohol would not be sufficient to be worth exporting the whole fruit. 

The fruit of “ sump ” at present, therefore, have no interest, except for 
local needs in regions where the tree grows wild, and where it could be 
worked in a very extensive manner by the natives. 

RUBBER, 50 - Notes on the Cultivation and Working of Hevea. in Cochin-China (i). — 

GUM AND RESIN GiRARD, B- (Admiiiisiratcur-delcgue des Idantations de Suzaimah et Aii-Iyoc, Prcsi- 

PL.\NTS I Syadicat des Planteurs de Caoutchouc de I’lndochine), in Bulletin Aj^ricole 

de rinsUtut Scientifique de Saigon, Year I, No. 10, pp. 289-299. Saigon, Oct., 1919. 

Genbrau REMARKS. — The author recalls that in previous notes (2), 
he endeavoured to show the great advantage of intensive cultivation of 
Hevea with ploughing and manuring of the plantations, the importance of 
the task of the tappers and the relation of that task to the spacing of the 
trees, the dill erent advantages of wide spaced plantations — advantages 
which he recommended at the time when he applied the system over very 
large areas; from 200 trees per ha. in his plantations of 1909, 1910 and 1911, 
passing to 100 in 1913, and, in 1915, he made very wide spaced planta- 
tion with coffee cultivated between the trees, 30 Hevea trees per ha. planted 
18 X 18 metres (2). 

The note under review is intended to persuade planters to adopt 
indispensable modifications in their methods of w’-orking or, at least, to 
commence at once experiments on the lines indicated. 

Working. — It is generally admitted that the girths of Hevea trunks 
at I m. from the ground ought, under good conditions, to increase by 
10 cm. per year, and apparently it is still held that the trees can be 
usefully tapped at the arbitrarily fixed size and age of 40-50 cm. girths 
and 5 years. This increase in girth varies generally from 2 or 3 cm. to 
20 cm., according to age, spacing and many other factors which influence 
the growth. 

It is, however, evident that the profit from tapping, always va- 
riable, is bound by various factors, components of the cost price of 
rubber ; — market price of rubber ; freight ; production, taking into 
account the using up of the bark, for all production obtained by means 

(i) This paper forms the seventh part of the general article on Hevea in Indo-China, 
published in this Review, Feb. 1919, No. 205, p. 183 {Ed.) 

(3} For these questions, especially those of spacing lind gi'owing crops between the trees 
see R. Feb. 1919, No. 205, II and VT. {Ed.) 
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of excessive tapping can be reckoned to the , extent to which it 
compensates for all the consequences of that abnormal using up of the 
bark ; capital invested , in relation to the possibilities of profit calculated 
after liberalty providing for the amortisation of the plantations. 

The importance of some of these factors is so great that the writer 
enlarges on certain points. 

Relation bet'ween the production op rubber and the dp:s- 
TRUCTiON OP THE BARK. — The yield of rubber is directly iiifliieiiced by 
the extent, frequenc3o and depth of tapping. But the surface of bark 
which can be worked in practice and its power of renewal are limited, 
while the power of elaborating latex is limited. The ^deld ought therefore 
to be kept within limits corresponding with normal tapping, so as to 
allow complete renewal of the bark and the preservation of the tree in 
full vigour. It would therefore be logical, wdien intensive tapping is 
practised, to deduct full}^ the amount of the eiionnons damage which 
results from the production obtained to the detriment of the capital 
represented by the trees thus rapidly exhausted. 

Instructions por estimating the exi-iaustion due 'ro intenvSive 
TAPPING. — Mistakes have been often made regarding 4 he time required 
for renewing the bark (i). 

The time required for the regrowth of the bark cut away is very va- 
riable and is longer when tapping has been intensive and wms commenced 
when the trees were young. The fertility of the soil, vSpacing of the trees 
and care taken in cultivation, maiiuritig, as well as correcting accidental 
deformations have, on the other hand, always helped and hastened renewal. 
Furthermore, the author, thinks that it is certain that when the bark 
is cut away carefully and to a moderate extent, especially in the depth of 
the cut, it can reconstitute itself integrally in thickness, even on trees which 
are tapped daily. This result was obtained in 7 years in a plantation on 
fertile soil on trees that were well cared for, manured twice during that 
period and completely tapped on il$ of the girth in the following pro- 
portions ; — On 3 notches one above the other during the first two years ; 
on 2 notchevS one above the other and on a single notch dining the 5 fol- 
lowing years. 

The author’s experiments have shown that, for daily tapping, not 
deep and well done, with 2 notclies on 1.5 of the girth, the average time 
required for complete renewal of the bark w^as 7 years, on fertile cultivated 
soil. But the author has noticed a more rapid renewal during the earl}^ 
years on trees tapped with one notch on of the girth for 160 to 170 days 
only in the year, than indicated above for trees tapped every day. Other 

(i) It is usual in plantations, with all systems of tai)ping, to ailculate the space between 
the cuts so that the same part is not cut a second time within 2 years in young trees and 
4 years in older trees. 

Tapping, as practised in plantations, is particularly well described in La Culktre tU 
UHevm, Manuel du PUmteur, by Dr. P. J. S. Ci^amer, translated frpm the Dutch and with 
a preface by Dr. E. de Wildemajst, i vol. pp/132, 40 fig., S. H. de Bussy, Rokin 60/62, Am- 
sterdam, atnl A. Challamel, 17, Rue Jacob, Paris, 1911. {Ed,) 
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Hevea trees tapped from no to 120 days in the year, with alternate 
periods of tapping and rest, have shown a still more active renewal of the 
bark during the iirst year of the experiment (now in progress). 

If the Hevea trees are rationally worked, but only on that condition, 
it shonld be possible to tap them for many years, working always on bark 
of full thickness and with entirely renewed latex vessels. 

iNimUENCn OF TAPPING ON THK DURATION OF HKVEA TRIOCS. — ' It 
would be unwise to fix a duration of tapping applicable in all cases, wdiicli 
evidently cannot be identical But it is possible to lay down the principle 
that the more intensive the tapping the shorter will be the period of suc- 
cessful working of a plantation (it being, of course, understood that the 
tapping, whether moderate or intensive, is always practised in such a 
way as to avoid wounds and leaving beneath the bark cut away a sufficient 
thickness, at leat i mm., to assure good renewal. 

The e conomy of bark realised by working moderately is fortunately 
complementary to that which is realised by avoiding the tapping of young 
immature trees which scarcely pays even if it does not cost more than it 
produces. 

Too deep tapping, especially in a dry season, causes the partial drying 
up of the remaining laticiferous vessels, which are insufficiently protected, 
from which, as the result of cracks caused by the growth of the trunk, 
arise brown streaks sometimes assumed to be a fungous disease. They 
also cause swellings on the trees, with nodules on the tapped surface, 
wffiich many planters assume are infections due to the tapping knife 
(whence the common expressions, nodular cariker, and streaked canker, etc.). 

Almost all deformations which check the circulation of latex and lead 
to drying, followed by destruction of the bark, can be avoided by careful 
and moderate tapping. From an economic standpoint, with intensive 
working, which requires a rapid amortization, plantations should be ta- 
ken at their actual value at the time when tapping commences to use 
them up while there is every advantage in making them last and 
preserving them in full vigour. 

All plantations in wliich trees interfere with each other before they 
have reached a state of development corresponding to a really remunera- 
tive tapping, should be rapidly tliinned. 

Plantations tapped late and moderately, yield much more rubber per 
lia. during the early years of \vorking, than those where highly intensive 
methods are commenced at an earlier age and before the trees are 
completely developed. In the former case a sustained higher annual 
yield would be obtained and most probably the quality of the rubber 
would be better. At least, in similar conditions, the older the plantations 
are and the more vigorous and sound the bark of the trees, the higher will 
be their yield. For the last 10 years of the author's experiments the 
difference in the yield of trees tapped later and sparingly, taking an 
equal tapping period, may amount to over 1000 kg. of rubber per ha. 

Basing his calculations on investigations made on trees of equal age, 
tapped after an interval of 2 years, the author found,, taking rubber at 5 fr. 
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per kg. a difference, corresponding with the increased production noted, 
of 4000 fr. j)er ha for a period of 10 3"ears, or 450 fr. per ha. per ^’ear iti favour 
of the Hevea trees on which tapping began at 8 years instead of 6. 

The author recommends, whenever remunerative conditions of work- 
ing are realised, the tapping of trees \Yith a densit}" of 200 to the ha. at the 
age of 7 or 8 3“ears, with a minimum girth of 60 cm and an average girth 
of 70 to 75 cm. at I 111. from the ground. 

The duration of profitable working, so often reduced to a few 5^ears in 
the case of the usual intensive tapping,, could be prolonged considerably 
in the case of later and more moderate tapping, for the Hevea tree kept 
in a \ugo rolls state can live very long, 100 years or more according to ob- 
serva.tions made in the Amazon forests. 

Choice of a tapping method. — The method of tapping Hevea trees, 
like the fixing of the time for commencing working, should correspond with 
technical . and financial conditions which should not be lost sight of. The 
author, a priori, negatives intensive tapping as its disadvantages are too 
great. The examination of the -latex — a subject previously dealt with 
by hi, Verxet in 1905 in his paper LHcvca hrasiliensis ” (No 44 of 
the Bulletin ccononiique dc V I ndochine) — should enable all planters to 
know that multiple tappings are excessive, as are all those which involve 
more than 1.^5 of the girth of the tree in a single notch, if they are made 
daily. 

The percentage of dry rubber in the latex of normal Hevea trees, which 
is 50 % or more when tapping is commenced — both in young and old 
trees — may decrease to 25 % in the case of intensive tapping. This 
weakening of the strength of the latex is proportional to the extent and 
frequency of tapping and is the cause of most of the bark diseases ; the 
author is convinced that this state of the latex precedes total exhaustion 
of the trees. Furthermore, the author is certain that the great complaint 
of want of uniformit}^ in the qualitj?^, with wdiicli plantation rubber is jiist- 
charged, arises from the great variation in the strength of the latex 
treated, variations which must entail other modifications of very great 
importance in the value of the xiroduct. The quality of Para rubber de- 
pends much more on the method of tax>ping, reduced to 2 months a year 
at most for each tree and ^fielding, owing to this moderation, a complete 
latex, than to the coagulation method whose chief advantage lies in the 
total j)reservation of the constituent elements of the latex, coagulated 
much more by evaxioration by heating than b^^ contact with the smoke. 
A 1 these conditions which, according to the author, give Para rubber its 
$ux)erior quality, may henceforth be easily realised in xAantations (i). 

The argument of quality is added to those dealt with above in favour 
of moderate tax3ping whose practical form, ideal from all standpoints, is 
alternation, which the author, will deal with specially in detail in a. forth- 


(i) From the industrial standpoint, for obtaining a plantation rubber of uniform character 
comparable with Para, an interesting process has been recorded, the process of Maude and 
Crosse, vSee R., March 1919, No. 368. [Ed.) 

[ 50 ] 


4 



50 


RUBBER PEANTS 


coming paper. Meanwliile he advises fortnightly or monthly alternation^ 
the latter especially. 

(i) Fortnightly alternation. — Two groups of trees per taiiper, tapped 
and resting alternately for 15 consecutive days, a single notch on % of 
the girth on a band 60 cm. wide lasting 2 5’ears. If this bark is cut away 
too soon take 90 cm. for 3 3^ears. 

(2) Monihly alternation. — Has the advantage of allowing Sunday 
rest with a rield equal to that of fortnightly alternation. This equality of 
yield in lewder da^^s tapping — about 25 or 26 days out of 60 with nioiithly 
alternation, instead of 3 out of 60 with fortnightly alternation ~ is 
explained hj. the suppression of one of the tapping turns which causes a 
decrease in the yield during several days. This slowing of the flow of la- 
tex is due, in part, to its thickening and to the acidity of the healed bark. 

The trees are tapj^ed ever^^ day, except Sundays, for a month, and 
then com]3letety rested for a month. As in the case of fortnightly alter- 
nation, the tapper looks after 2 groups of trees.’ 

giving the trees a rest of i, 2 or sometimes 3 months according to 
the weather and the condition of the soil, when the leaves are being 
renewed, in addition to the periodical snspension rest of alternation and 
to stoppages caused by morning rain (2), tapping is reduced : — (l) to 105 
days in the case of 3 months rest, with about 13 wet da^'S ; (2) to 135 
chys if the period of rest is only one month with a similar number of 
WQt da5'S. 

The author thinks that the strenght of the latex should never be 
ailow^ed to fall below^ 35 %, if the bark is to be renewed properly and the 
trees are to remain vigorous. Ten kg of pure latex should therefore 
yield at least 3.5€0 kg. of dry rubber at the end of the selected period of 
alternation. Perhaps it w^ould be advantageous fox uniformitj^ of the 
quality of the rubber not to reach so low a limit. Possibly, 011 the other 
hand, . it would be advantageous for the yield, without causing nmcli 
damage, if the strength w^as as low as 32 or 33 %. But it is dangerous 
for the health of the trees and bad for the quality of the rubber to let the 
strength go, even temporarily, as low as 30^0. Below this percentage 
diseases or signs of decay appear. Above 45 % the flow of latex is too 
slow to allow of a sufficient yield. 

Testing the strength or eatex on peantations. — Weigh a fair 
amount of latex, say 10 kg., quite pure, taken from an}’' part of the lot to 
be tested. Coagulate this amount separately, by the method used on the 
plantation, weigh the rubber as it comes from the “ maxigle so as to 

(2) It IS well known tliat tapping should be clone before noon — for, during the afternoon 
the trees transpire freely and tlie latex does not flow well — and is not practicable on days 
when heavjr rain falls in the morning, because the rain water running down the tniiik woiilcl 
wash away the latex. The latex flows best when tapping is done after night rain, bxit it is then 
very thin. A well distributed rainfall throughout the year is one of the characteristics of 
the climate of the Malay peninsula ; wet mornings are nbt very important in the Malay peninsula 
but they may be so in other regions (Ceylon, Indo-China, etc.) . Dr. Cramer’s work, previously 
referred to, may usefully be consulted on this subject. (Ed). 

[SO] 
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get a approximate result. After complete drying the weight gives the 
yield in dry rubber. When the latex brought in to the factory is 
uniformly pure, this test made every day for all groups of trees — the 
number of groups should not be too great — should enable all essential 
points in the tapping to be controlled and a uniform product, in as large a 
quantity as possible without causing abnormal exhaustion in the trees, to 
be obtained. This result may be obtained while making considerable 
reduction in the present expenses of working by intensive tapping. 

51 “ Camphor ill Formosa. — BulleUn konomiquedc Year XXII, New Ser., 

No. 136, p. 491. Hanoi- Uaiphong, May- June, 1919. 

The quantity of camphor coming from Tormosa and exported during 
the year 191S was 2 179 558 kin (i 307 735 kg.) representing a value of 
2 942 on yen (7 399 214 fr. at par). Compared with 1917 there was a de- 
crease of 724 431 kin (434 659 kg.) and i 686 266 ym (4 356 545 fr.). The 
cause of this decrease was the development of the celluloid industry 
in Japan, which uses a great part of this product. 

In 1918, 1 65S 177 kin (994 906 kg.) worth i 757 120 yen (4538 641 fr.) 
sent to Japan an excess of 405 455 Aw (243273 kg.) and 743 830 ym 
(i 921 339 fr.) over 1917. 

The consignments of camphor oil to Japan increased to 2 902 134 kin 
(i 74T 280 kg.) worth I 332 869 yen (3 442 801 fr.) a decrease of 1 080 694 
kin (648 416 kg.) and 513 976 ^en (i 327 605 fr.) on the preceeding year. 

52 - Varieties of Sugar Cane in Porto Rico.— Earle, E. S. {Agronomist, insular Expeii- SUGAR CROPS 

ment Station), in The J ourml of the Department of AgmuUuremd Labour of Pork RkOf 

Vol. Ill, No. 2, pp. 15-25, bibliography of 9 publications. Porto Rico, April, 1919. 

The question of sugar cane varieties has attracted much attention for 
many years and is clearly of great importance to the planter. The number 
of existing varieties is very great and increases every year. There is volu- 
minous scientific literature on the subject, so the planter has plenty of 
material from which to choose ; but in most regions there is a serious want 
of information regarding the selection of varieties to suit local conditions. 

A few im’estigators, particularly Bovei,l in Barbadoes and Harrison in 
Bemerara (British Guiana), have made most interesting investigations on 
this subject. This work has been continued over a long series of years and 
is still being done ; it has served to increase yety greatly the average yield 
of sugar cane. Unfortunately it cannot be assumed that the results ob- 
tained are universally applicable. The same painstaking experiments need 
to be repeated, not only in each of the cane-growing countries, but in each 
of the principal soil and climatic regions. A hea\^ yield in sugar per unit 
of area is what has to be looked for. Unfortunately vigour, w^eight of 
the plant and high sugar content are not always found together and 
some investigators even think that they are antagonistic and that high 
sugar content is abnormal and always accompanied by reduced vigour. It 
results that a higher unit yield of sugar may be obtained by a variety 
with a comparatively low sugar content. For example, in Demerara, the 
variety D. 625 gives a higher yield per unit than any other, and in the 
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Hawdan Islands almost all tlie sugar is obtained from Yellow Caledonia 
both these varieties are iiotodously poor in sugar content. 

But there are still many more factors which have to be considered in 
choosing a variety. With a low grade variety there is a very bulk)" crop and, 
consequently, much labour is required. The choice of a high or low grade 
variety ndll therefore depend also on the local economic conditions. This 
dis(iussioii takes place where the planter crushes liivS own cane. Generally, 
on the contrary, the miller bu5"s his cane : he desires the highest grade va* 
rieties so that his work and expenses may be reduced, while the planter de- 
sires those which give the highest return per area unit. 

In any case the greatest possible information is desirable regarding the 
production, requirements, and ' resistance to disease and pests of the difer- 
reiit varieties. 

A discussion of the ^-arieties can be made from two different stand- 
points: agricultural and botanical or taxonomic. Generally, it has been from 
the former that the matter has been regarded hitherto, and it is remarka- 
ble how few^ descriptions of cane varieties have been published. The prin- 
cipal object of the paper under review is to show that cane ^‘arieties may be 
described, classified and determined by the ordinary methods of devSciiptiv’e 
botany or taxonomy. The author gi^-es a vShort account of the cultivation 
of sugar cane in Porto Rico. He studies the dilferent x^arieties of cane 
from the standpoint of their cultural value and' their characterivStics, and 
he describes the varieties newly grown in the country. In this way he 
deals vith 44 varieties of sugar cane and he adds a key to these varieties. 

53 - On the Possibility of Cultivating Vanilla at Porto Rico.— Mac clellland, t. k., 

in Porto Rice Ai^ricultwal Experiment Station, BnlleUn No. 26, pp. 1-32, 3 pi. Watfliiiigtoii, 

April, 1919. 

The agro-geological and climatic conditions of Porto Rico are favourable 
for the growth of vanilla, wdiich grows wild in many parts of the island. 

In experimental cultivation, using cuttings of VmuUa fltmijolia from 
the Garden at Miami (Florida), excellent results both as regards (juality 
and yield have been obtained. 

As vanilla produce is not very perishable and of small bulk, tlie author 
recommends its cultivation in localities which are not well served with, roads. 

In the bulletin under review the subject is dealt with mainly from 
technical and cultural standpoints. Erythrina Conillodendron makes a 
good support ; it branches abundantly and can furnish tlie primingvS re- 
quired to form a layer of humus which is necessary for the growth of the 
tender fleshy roots of vanilla. 

54 - Tobaeeo Growing in the Central Province, Ceylon. — Wilson, w. b., in Tro^ 

pical Agriculturist, Vol. RIII, No. P- ^ 74 - 175 ? 4 pt Veraderdya, Ceylon, Sept. 1919. 

Tobacco growing having been tried in the valley of Diimbara (Cen- 
tral Province) for several years and a type of tobacco liaAing been produced 
possessing qualities suitable for cigar making, the Department of Agri- 
culture commenced, in 1918-1919, experiments at Teldeniya (Dumbara 

[5S-&4] 



?.IEDICIXAI, PEAX'TS 53 


district) in the interests of the industry. Tliis first year’s work has been 
devoted to fundaniental trials, varied experiments and general observation. 

Two experimental fields were selected and planted witdi the following 
varieties of tobacco ; — (i) “ Connecticut Broadleaf ” (t3’pe for American 
cigars) ; (2) “ Zimmer Spanish ” (id.) ; (3) '' Pens^dvania Broadleaf ” 
(id.) ; (4) “ Halliday's H3'brid ” (id.) ; (5) “ Cuban ” (t3"pe for West 
Indian cigars); (6) Wilson’s Hybrid ” (type for American cigars); 
(7) “White Honciiiras ” {type for South African cigars); (8) “Ma- 
ryland ]\Iammoth ” (t3i3e for American cigarettes and pipe) (9) “ Diim- 
bara ” (local type fcr cigars) ; (10) “Natal Selections” (t3ye -for South 
African cigars) ; (ii) “ Ohio H3dmid ” (Cross between types for West 
Indian and Indian cigars). The seed was sown in well prepared nurseries 
in Jantiaiy and February, 1919 and, except those of the Cuba variet3^ (No 25. 
in the list), of wdiich only a small portion germinated, and Sumatra seed, 
also sown, wdiich did not germinate at all, the seed produced a sufficient 
number of plants of each kind. These plants w^ere transplanted at the 
beginning of April, In April and Ma3’' the wnather was exceptionally 
favourable ; but considerable damage wns caused by the “ split worm ” 
or Potato Tuber Moth ” (i) and, later, during the dry period in June, 
by green fly. Other insect pests were not numerous and w'ere easily dealt 
with. 

The growdh and the appearance of the tobacco w'ere satisfactory and 
the following remarks w'ere made : — 

“ Connecticut Broadleaf ”, “ Peiis3dvania Broadleaf ” and “ Halli- 
da3"’s H3^brid ” did ' particular!}^ w-ell and looked very vigorous ; of these 
three varieties the first did best ; the third bore leaves inclined to be very 
dark coloured. “ Zimmer Spanish ” produced well, but gave somewiiat 
coarse leaves. « 

Of the “ Cuban ” variety onl}^ a small number of plants resulted at 
germination and these plants did not grow well. 

“Wilson’s Hybrid ” proved insufficiently hardy. “White Hondu- 
ras ” grew^ wvll, but produced very thick leaves, wdiich makes moist con- 
ditions and modification in the method of culture desirable for this va- 
riet}". 

“ Maryland iMammoth ” is very late and dr}^ w^eather towards the 
end of the season might cause uneven results. 

The Dumbara variet3^ growcs without trouble and produces leaves of 
■good texture, but, having a bare petiole it \fields a low^ percentage when 
the petiole is taken awa3g and, for this reason it is not recommended. 

“ Ohio Hybrid ” is particularly liable to attack by green fiy and does 
not do w-ell. It is, however, a type of very superior quality' and it ought 
to be further experimented with. 

55 - Possibilities of Cinehona Cultivation in Indo-China* — Capvs, in Bulletin agHcoU 
de VlnstiUii Scicntifiquc de Saigon, Year I, No, 10, pp. 310-311, Saigon, Oct,, 1919. 

Paper by M. CArus, Delegue du Gouvemement general de PIndochine, 


(i) Splitworm = Phikorimam operculella Zell. Cf, R,, March, igig, No. 404. {Ed.) 
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written under this title and, from which the Bulk agr. de VInst, Scient, de 
Saigon has abstracted the following information : — 

The author recalls experiments undertaken 30 years ago by Alansa 
at Mount Bavi in upper Tonkin, germinations obtained at the botanical 
garden at Saigon, then the' more recent experiments of Dr. Yersin in the 
mountains of Suoi-Giav (Ann am). 

The Cinchonas grow in America at altitudes between 700 and 2900 in. 
In Java and the Nilghiris, the first successes were obtained at 2600 ni. alti» 
tude (minimum temperature maximum 20,5^C.), then at Noddivva- 

turn, alt. 600 m. (mininium temperature, 12®, max, 18.8°, C.) (i). 

In Ceylon, in the district of Dimbula (minimum temperature 6.90 
max, 31.7°, average 18.80C.) cultivation of cinchona has been undertaken. 

M. PRUDHOMME (Directeur du Jardin colonial, Nogent-sur-Marne, 
France) thinks that the optimum conditions for the growth of cinchona from 
the standpoint of temperature a re the following: — min. 4^, max. 33^^, average 
of the minima 15°, average of the maxima 27®, general average 2 1°. C (2).. 
It is admitted in Java that the cultivation of cinchona is not satisfactory 
below^ ‘/OO m. in altitude. 

The species' C. Calisaya and Ledgeriana are more sensitive to cold than 
the species C. vficinalis and succirubra. -^For the two latter the tempera- 
ture ought not to fall for any length of time, or often, below freezing-point. 

Cinchonas require a fairly high degree of moisture in the air. Rain 
ought to be as frequent as possible, interrupted by dry periods. 

The cinchonas are not exacting from an agrologic standpoint. They 
require a friable soil in which water does not stagnate. 

The author thinks, by comparison, that the cultivation of cinchonas 
could be tried in Indo-Chinani the high vallies of Da-lagna and Don-na'i 
and in the Annamitic Range up to the plateau of Tran-ninli, mentioning 
specialty the plateaux of Tang-biang, Darlac, Eolowens, and Tran-ninh, 
situated at altitudes varying between 1000 and 1800 m. The Edephant 
Range in Cambodia may also be worth attention, 

56 ~ Cultivation of Ipecacuanha, and its Possibilities in Indo-China. — Chevalier, 

Aug. and Eahille A., m Bulletin agricole de VInstitut scientifique deSmgont Year I, No. 

8 , pp. 225-231, Saigon, Aug., 1919. 

There are several species of true tyecacuanhas ; false ipecacuanhas, 
not containin emetin, are also known. The true ipecacuanhas belong 
to the family of Rubiaceoe, tribe of the Psychotriae, genus Uragoga D. 
= Cephaelis Gaertn. = Pysohotria T. The species usually cultivated are 
Uragoga Ipecacuanha (D) Bn Cephaelis Ipecacuanha Rich. == Psycho- 

[1] Regarding “ La culture de quinquina d Java ’* see the original article by Dr. J. Van 

BredadeHaan (Inspecteur de rAgricrdture indig<^ne,at Buitenzorg, Java), published in 2 ?., 
Nov., 1915 pp. {Ed.) 

(2) This information is talcen from M. Pruuhomme’s book, the‘n director of agriculture 
in Had&gascar, entitled Le Quinquina” (Ciilture, preparation, commerce), p. 16. (Challamel, 
Edit., 17 me Jacob, Paris, 1902). This book includes an appendix on cinchona in Madagascar, 
pp. 69-80. Regarding the introduction of cinchona into Madagascar see the article by H. J. 
Legendre summarised in R., Nov. 191S No, 1247, (Ed.) 
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tfia Ipecacuanha Stocks, indigenous in Brazil, where the roots are obtained 
for exportation (the lesser aniiulated ipecacuanha). Another species from 
the equator is Urago^a granatensis H. B. (the greater aniiulated ipeca- 
cuanha), 

There are several species of Vmgoga growing in the virgin forests 
(shady and fresh parts) of Cochin-China and Annam, but no research has 
yet been made to ascertain whether their roots also contain the precious 
emetin. 

The cultivation of ipecacuanha, outside the countries where this plant 
is found in a wild state, has been tried in several tropical regions, but its 
success appears very doubtful'. 

Several plantations of ipecacuanha have existed, for some years, in 
the Federated Llalay States, and one kind is even Imown in commerce un- 
der the name of “ Ipecacuanha of Tohore. 

The cultivation of ipecacuanha having been developed in these States, 
the authors adiise its trial in certain regions of Cochin-China or of South 
Annam, under the best experimental conditions The attempt is worth 
undertaking, because of the continued high price of ipecacuanha. 

57 - Ilex vomitoria. as a Source of Caffein.— power, P. b. and Chesnut, v. k., in 

Journal of the American Chemical Society ^ Vol. XI/X, No. 8, pp, 1307-1313. Baston, 

■ Pa., August, 1919. 

In the Southeastern States of North America there is a native shrub, 
Ilex voniituria, whose leaves contain sufficient of cahein (from 0.3 to 1.67 % 
of air dried material in the various samples examined by the authors) for 
the plant to be used as raw material for the extraction of the alkaloid. 

Up to the present, cailein has not been found in any other North 
American species of Ilex, or in the. European holly. Ilex aquifolhm. 

“ Paraguay tea or yerba mate is obtained from a South American 
species, Ilex paragmyensis. 

58 - Fruit Trees in Tonkin. — retie, in Bulletin agricoU de rinstitut Scmitifique de Saigon^ 

Year I, No. g, p. 295, Saigon, Sept, 1919. 

With reference to the paper by M. Aitg. ChevaliBR on '' Fruit- 
trees in Indo-Cliina ” (i), the author has sent M. Chevabibr a note con- 
taining new data on the question. 

He has seen in the region of Langson, ^ among the Thos, plum-trees, 
pear-trees and peach-trees, all bearing good fruit when it is allowed to 
ripen. He also saw cherry trees, of which several measured 30 cm. in 
diameter. There are large numbers of these trees in the Maoson, at 
10 km. from Uangson. In the forests of this region, chestnut-trees, pear- 
trees, etc., are also found. 

On the other hand, vines are scattered over the region of Langson, 
The author has noticed, in the Maoson, vines as thick as an arm, climbing 
like creepers, and which yield fine bunches of red, sweet, grapes. The 
Mans sell them during the season in the Langson market. The author 


(i) See R., July-Sept, 1919. No. 908. [Ed,) 
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made a barrel of 200 litres of light red wine in 1918, and obtained brandy 
b3^ distilling the residues and the lees. 

59 ■“ Ob the Sugar Contents of Cider Apples. — Truelle, a. in Compics remius des Sean- 
us de V Academic d' Agriculture de France, Vol. V, ]Sio. 28, pp. 738-740. Paris, July 30, 1919* 

The practical object gi this paper is to show cider makers who wish 
to buy apples to make them into cider or brandy, whether there is 
advantage in selecting fruit from trees cultivated on hillsides, or plateaux, 
or from those borne on trees grown in vallies. 

The analytical results refer partly to research carried out during xo 
years, on a dozen varieties belonging to three seasons or ripenings. How- 
ever this note nominal^ concerns only 6 varieties, which are the object 
of considerable trade in the Auge district: — 1 st season :' — Girard — 2nd 
season : Cimitiere de Blangy, red Frequin — Svd season : Sedan, Sinet, 
Boiiteille. 

The following, in summary form, is the special information which 
the author has deduced from chemical analysis,- because it presents prac- 
tical interest, both for the purchase of apples, and the manufacture of ci- 
der and brandy : — 

(1) The situation of the land, apart from its chemical conipcsition, 
age of the apple tre^s with which it is planted, and the surrounding weather 
conditions, seems, according to whether it is on hillsides, weather plate- 
aux, or in vallies, to exercise an influence on the production of sugar in 
certain varieties of cider apples. 

(2) In the above-mentioned conditions, among the same varieties, 
cultivated on hillsides and in vallies, the influence of these situations 
makes itself felt ver^- diversely with regard to the sugar content : some- 
times it is the hill side xvhich is best, sometimes it is the valley, sometimes 
neither is good. Thus of the 6 varieties studied here, Cimitiere, Bedaii, 
and Bouteille respond to the influence of the hills, Girard and Binet to that 
of the vallies and red Frequin remained unaffected. It is pos.sible, con- 
sidering results obtained from 6 other varieties, of which the analyses 
have not been given in this- note, to classify Aiif riche, Citron, Marin- 
Onfroy, Beau de Vache with the former, and Gros .IMatois and red Joly 
with the latter. 

(3) The differences between the extreme degrees in the scale of den- 
sity and the corresponding w^eights of sugar, which exist in the various 
juices cf the same variety, have a wide range, but if only the average of 
the sugar in these juices, taken as a whole, for each kind of ground, are 
compared one with another these differences become very slight. 

(4) The situation of the ground on hillsides, plateaux or in vallies 
only appears to haVe, under the conditions indicated, a generally slight 
influence on the production of sugar in the varieties of cider apples. 
Again, for the buyer -who, onty wishing to make ordinary ciders or brandy, 
in the first place requires a high total sugar content, the situation of the 
orchards has only relative importance, and comes after the nature of the 
variety, which, on this point, comes before the composition of the soil. 

[m-m] 
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It would be quite different if it was a question of the preparation of 
high grade ciders, because, besides sugar, there are all the other constituent 
principles of the juice, which, according to their proportion, ])lay a con- 
siderable role, both from the standpoint of the preservation of the ciders 
made, and of the elaboration of the different peculiarities of their taste, 
which the soil, according to its very distinct composition, very often 
modifies more or less agreeably to the palate. Also, to obtain mere 
finely fruited and lasting ciders, the author would give the preference 
to apples coming from the hills, over those picked in the vallies, varieties 
being identical. 

60 - Use of Sulphur in Viticulture* — Chauzit J., (Comiimnicated Vekmorel) in 

Compies rendus des seances dc r Academic d'AgnciiUme de France (Ereiich National So, 

ciety of Agriculture) I, Year 1914, No. 2, pp- 4 S" 5 i) Paris, Jan. 14, 1914. — 11 , Vol. V, 

No. 52, pp. S35-S37. Paris, Oct. 32, 1919. 

_ According to the experiments in vitro of ffll. Boullangkr 
and Dujarbin (i), according to the experiments in pots of M!M. Vhr- 
MOREL and D ANTONY (2), and according to his own large-scale, experi- 
ments the author believes it possilile to state : — 

(1) That the greater the quantity of organic matter available in the 
soil, the greater is the effect of sulphur ; when the quantity of organic 
matter decreases, the effect of the sulphur diminishes, becoming almost 
negligible when there is no oi%mnic matter. 

(2) That when sulphur is incorporated udth the organic mass on 
which it is intended to act, its effect is more clearly noticeable; 

(3} That the yield increases according as the proportion of sulphur 
used is greater. 

11 . In the new experiments, the principle of the conclusions of 1914 
is confirmed. Whether the sulphur is applied to a vine that has not been 
manured for 2 years, or whether it is used on a vine which was manured 
with stable manure, the author has noted, in both cases, important 
increases of the crop. 

The amount of sulphur used was 200 kg. per hectare. 

Ill the experiments of MM. Yer:\iorel and Dantony, pyrites were 
used, whereas in those of the writer sulphur was used. M. HallKR,^ 
present at the meeting of the Academy, observed that in the case of 
pyrites, these oxidise, affd give sulphate of iron ; sulphuric acid, pro- 
duced from this sulphate, fixes ammonia, and prevents loss. The 
question was therefore, according to him, whether the sulphur oxidised ; 
it would also, in that case, have the effect of fixing the ammonia, and 
the result would be the same. This is a possible chemical explanation 
of the phenomena observed. 

61 - The Forests of the Urancl- Buehy of Luxembourg. — journal de la Socuu Natmaie 

des Agriculteufs de Belgique, Year I, No. 12, p. 157, Bntssels, Angusl'. 2, 1919. 

One third of the total area of the Grand Duchy of Luxembourg, 80,00 
ha., is covered with forests, including 20,000 ha. of coppice for bark, 50,000 

(i) See R, Oct. 1912, No. 1397. — (2} vSee R. Jau. 1914, No. 18. {Ed.) 
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ha. o£ high forest of beech, treated under the selection method, and 10,000 ha, 
of conifers. The State owns only 2000 ha., coniniunes and public institu» 
tions 30,000 ha., and the rest, which includes almost all the coppice for 
bark, belongs to private persons. 

The coppice for bark, almost valueless before the war, has given enor- 
mous revenues during the war, tanning having attained unusual prices. 

Among the coniferous species the Scots pine predominates on dry sandy 
soils, whilst spruce prevails on the best soils. The pit props, which conifers 
furnish, are almost exclusively exported to Belgium, in spite of the import 
duty imposed upon them at the frontier. The small quantity of sawn co- 
niferous timber is sold in the country itself. 

The greater part of the Tnxembonrg forests is composed of beech, mixed 
with oak, and treated as high forest, under the selection method. Beech, 
for lack of demand as timber, is almost entirely sold as' fire wood, and 
consumed in the country. During the war, it is true, large beech logs sold 
at very high pricek Oak, which forms only 5 to 10 % of the total, is sawn 
up ill the local raw'-mills. Pit props of this timber are bought by the 
mining companies of the country. 

The 30,000 ha. of woods belonging to the communes are under the 
forest law, and divided into 4 districts. The communal woods, almost 
exclusively composed of high forest of beech, treated under the selection 
method, with 10 % of conifers, are the finest in the Grand Duchy 

62 - Forest and Timber of the Adana Vilayet, Turkey. —Egyptian Expeditionary 
Force, Intelligence Branch, in THe Board of Trade Journal^ Vol. CIII, No. iiSS 
pp. 304-305. London, Sept. 4, 1919. 

The forests of the Taurus, Anti-Taurus, and Amanus mountains, 
within the boundaries of the Vilayet of Adana, are, in comparison to the 
area involved, among the most important in the world. Their importance 
is due to four causes : — 

' (i) Their situation as regards markets. 

(2) The quality of the timber. 

(3) The practically unlimited water power in the province for 
working sawmills and electric transporters. 

(4) The large permanent rivers flowing through the principal forests, 
affording a simple and cheap means of transport for lumber to the railway 
or the sea. 

P'or many years these forests have been devastated by uncontrolled 
cutting and forest fires. These latter were occasionally accidental but 
usually they were lit intentionally by nomadic tribes from Aidin. Moreover, 
though all forest lands are State owned, till quite recently no attempt at 
re- afforestation was made. 

The total of so-called “ forest lands is about four million acres but 
the area of timber forests (i. e., whose timber is of commercial value as 
timber) is 4 206 550 donums, which represents a little under one million 
acres (one acre equals 4.4024 donums). The following list shows the per- 
centage of the different species of trees found in the forest. The figures 
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are only approximate, but must suffice, as no more exact information is 
procurable : — 


Pine (5 varieties) 40% 

Oak (3 varieties) 

Miilberiy 

Alder 

Caroiib I 

Willow I 

Holly f 

Hex 

Arbutus -^6 

Walnut. I 

Bay I 

Poplar I 

Berries j 

Other small trees j 


White Cedar. 10% 

vSpruce ( 3 varietie.s) 5 

Wild Olive 3 

Birch 2.5 

Wild Cypress 2.3 

Juniper ,1.5 

Plane 1.3 

Box (2 varieties) 6 

Beech 5 

Yew. 3 


The Ak Tcliam, or white pine, is the most valuable tree in the province. 
It resemble the Swedish Pitch Pine, but is finer in the grain, easier to work, 
and more durable. It is not found at an altitude of less than 4 000 feet. 
This tree is 100-120 feet in height, absolutely symmetrical, and the same size 
almost the whole way up. It is 3-5 feet in diameter and the only branches 
are at the top. It is believed that there is no tree in Europe to equal it 
for size, quality, and symmetry. 

The Karra Tcliain, or black pine, resembles the Norwegian Pitch Pine 
but is harder, coarser, and more resinous. It is used for sleepers and 
roof timbers. The other varieties of pine, though of little commercial 
value as timber, are very resinous and give sucli by-products as pitch, 
(Stockholm tar, re,sin, turpentine, and wood alcohol. These trees grow 
on the lower slopes of the mountains. 

The white cedar grows at an altitude of 4 000-6 000 feet. It is an 
excellent timber for cabinet-making, and will never rot. The spruces 
{Picea excelsior, Picea oriental is, and Abies cilitia) are all of value for mak- 
ing wood-pulp for paper. 

The large forests of wild olives could be property grafted and made 
the source of substantial revenues. 

The mulberry is indigenous to the country. The silk industry in 
the Vilaget was renowned, but in 1900 the Turkish Government imposed 
such high taxes on the mulberry trees that the industt}^ has now entirety 
disappeared. The yearly silk output was 10 000 okes, i, e,, 28 320 lb. 
(i oke equals 2832 lb.)’ 

The total quantity of timber (of commercial value) in the forests 
is slightly over 50 million cubic metres, i. c., 1750 million cubic feet. Dur- 
ing the war the Turks used 250 000 tons, A e,, about million cubic me- 
tres, of Cilician timber for fuel on the railways. . 


63 - The Lumber Trade of Bolivia. — HazeltinEjC.,!!! Commerce Reports, No. 187, p. 820. 
Washington, T). C., Aixg. ii, 1919. 

Although Bolivia produces an infinite variety of valuable cabinet 
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woods, siicb as walnut, cedar, mahogaiw, eboiw, and laurel, the lack of 
internal trans!)ortatiofi facilities makes it necessiirv^ to iiiir)ort large qiian- 
titles of construction lamber. Bolivia's lumber imports in 19.14 aggregat- 
ed 23 631 metric tons and were valued at $453 4^^- Chile and Argentina 
supplied the 6 tons of this wliicli were classed as cabinet woods ; 5 yy^ 
metric tons of railway" ties, valued at 8230 906 were imported, chiefly 
from Chile; and of the 17 S52 toim of other lumber the United vStates 
supplied 15 213 tons (chiefly Douglas fir), valued at 8187 ^ 7 ^* 

64 ~ Scots Pine of Belgian Origin. — Poskin, a. (Professor at the vStale Agricultural lusti- 
tiite of Gembloux), in Bulletin de la Societe Ccntrale Forcstiere de Belg-iqiie, Year XXVI, 
Vol 4, pp. 339-154, and Voi. 5, pp. 203-222. Brussels, July 15 and Aug. 15, 1919. 

Notes on -Scots Pine collected in Belgium since 1912 This tree, so 
common in Belgium, is not only interesting on account of its timber but 
also on account of the large crop of seeds which it produces in Lower Bel- 
gium. The author, in the first place, states that the seed of Scots Pine of 
Belgian origin is not inferior in quality to that produced elsewhere, and he 
considers that the following basis might apparently be adopted in the uti- 
lisation and sale of these seed>s : — 

(1) The Scots Pine of Lower Belgium is well suited to the local condi- 
tions and succeds well there. It can also be grown in Middle Belgium. In 
the Ardennes w^e are less well informed regarding the variety which is 
most suitable. The pine of the lowlands has so far done well in experi- 
mental planting, on a small scale, carried out up to an altitude of about 
400 111. The value of the seed gathered on the spot is not yet sufliciently 
known to enable it to be used with confidence when taken from good stands;, 
besides, the greater part of the pine woods is formed with seed of Campine or 
foreign origin. This point requires close investigation, for the Scots Pine 
has been largely planted and there are complaints of its premature decay 
in certain places, especially in the Middle Ardennes. 

(2) It is desirable that seedsmen should organise themselves metho- 
dically and give information in their catalogues regarding the purity, 
gerniinative faculty (already done, but very im|')erfectly), so that a judi- 
cious and "well founded choice may be made. Since in the present vState 
of information, the seed of stunted Scots pines is not to be trusted, it would 
be well if seedsmen commenced by selling, tinder guarantee, seed from 
good parent trees. It tvould be well to cary out intensive research regar- 
ding the origin of the seed of Scots Pine. 

(3) Commercial seed too often has insufficfeit germinating power ; 
the bad quality is due either to unfavourable conditions of origin, or to 
defective or prolonged keeping. There' is every reason to use as good seed 
as possible, as the yield of plants is then proportionately greater. Geriiiin- 
ative power for Scots Pine ought not to be less than 75-80 % ; tliat is for 
seed of at least i 3^ear old, according to the author’s tests. 

(4) It w^ould be well for the purchaser to stipulate in all selling con- 
tracts, for most forest seeds, a minimum purity and gerniinative power, 
quality guaranteed by the seller and controlled by a seed-testing station. 

[ 63 - 64 ] 
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This method might be still further improved with the object of obtaining 
as perfect seed as possible, — The minimum power of germination required 
for Scots Pine is, for example, So % (often it is less ; the parties in the mat- 
ter dare not hx it too high). In this case the seller has nothing to gain by 
supplying seed of greater power of germination. Would it not be more 
rational, -while requiring a miniimim quality and making an analysis after 
delivery, to fix the price of the seed according to the percentage of cultural 
value indicated by the testing station, as is commoiiW done in the chemical 
manure trade ? — It would be agreed, for example, to pay at a unit rate 
of o.io fr. If the cultural value recorded by the testing station is 85^0 the 
seed would be worth 8.5ofr. per kg.: the seedsman and the buyer would thus 
both benefit, the former by delivering and the latter by using, first quality 
seed. 

• (5) Partnership ought, apparently, to give good results in the matter 

of forest seeds. 

The State would act wisely, it seems, by centralising, through the agency 
of its Forest Administration, the orders for the principal seeds required 
for the State nurseries and afforestation. It might perhaps help the 
Cominimes and public Institutions by supplying certain seeds. Nursery 
gardeners and pri\’ate land-owmers would also find it very advantageous to 
combine for purchasing seed, through special forestry societies or agri- 
cultural co-operative societies, of w'hich a good number already exist in 
Belgium, combining their orders for various products such as manures, seeds 
machinery, etc. Such combination would have a healthy influence in ex- 
tending and facilitating the practice of analysis, in obtaining favourable 
charges from testing stations, and in requiring real guarantees regarding 
the origin and quality of the goods. 

65 - Effect of Grazing upon Forest Reproduction. — i. sparhawk, w. k. n; (Forest 
Examiiaer), Effect of grazing upon Western Yellow Pine Reproduction in Central Idaho, 
ill United States I^epartment of Agriculture, Bulletin No. 73S ,CoiitribuUon from the Forest 
Service, pp. 31, pi. 4, Waslungton, D. C. 1918. — II. Sampson A. W. ) Plant Ecolo- 
gist), Effect of Grazing upon Aspen Reproduction. Ibid., No. 741. pp. 29, fig. 7, 
pi. V, 1919. ^ 

The regulation and control of grazing is of far-reaching importance in 
the organisation of absolute forest land for the continuous |)roduction of 
crops of timber. Too often in the past the United States lias sacrificed 
reproduction in order to placate the cattle and sheep men, sacrificing 
thus reproduction at the most opportune time for obtaining it, and now 
it can only be secured by planting, often at prohibitive costs. 

Throughout most of the western United States grazing on absolute 
forest land is of vast economic importance, and the forester accepts the 
general principles that grazing must be carried on as a part of forestry 
management. 

He does not objeci so much to grazing as he does to unregulated graz- 
ing, In many parts of the westernUnited States the present economic 
importance of grazing so overshadows the importance of the forest for the 
production of timber that there is grave danger in overgrazing much of the 

[64-S5] 
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absolute forest land, wliicli will lead to a gradual destruction of tlie timber 
now standing and more or less complete elimination reproduction 
following fires and lumbering. 

One of the most important problems dealing with large areas of the 
absolute forest land is how intensively can it be grazed without serious 
injtiiy to it as a forest. The many researches conducted by the United 
States Forest Service and by other agencies in recent years have thrown 
much light on grazing problems in relation to natural reproduction (i). 

I. — A recent stud}^ was made by the U. S. Forest Service of the 
effect of sheep grazing on a number of sample plots on three grazing allot™ 
ments between 1912 and 1914 in the National Forest of Central Idaho. 
Sheep injure forest reproduction by browsing and by trampling. Slight 
browsing of the needles, of side branches, of the leader, or of the bark does 
practically no damage to the tree, though when rej^eated it may rCvStilt 
in stunted growth or the death of the tree. Severe bro wising, as occurs 
around bed grounds, often kills the seedlings. Trampling usually is not 
serious. Damage to seedhngs more than a year old is negligible : while 
as high as 100 per cent — an average of about 20 per cent, for all plots — 
w'ere killed wNen less than one year old. Western yellow pine {Pinus pon^ 
derosa) is injured the most by browsing, lodgepole pine (P. contorta) 
less so, and Douglas fir (Pseudotstiga taxifolia) least. White fir {Abies 
concolof) is practically never browsed. Of 1782 seedlings killed, 73 % 
were less than a year old, and but 5 % were over 6 inches in height. 

Injuries which did not result in death were greater late in the season 
than during the earlier period, due to drxdng of the forage as the season ad- 
vanced. Those killed by grazing w^ere greater earher in the season than 
later, as the stem breaks more readily when succulent than after lignifica™ 
tionhnssetin. Injur^^aad death increased fairly constantly with increased 
intensity of grazing, though after a seedling's third year less than i per 
cent, per 3^ear, of the trees is killed by grazing of moderate inteussity. More 
than three times as man}^ seedlings are killed by other causes than sheep. 
Drought, winter-killing, rodents and birds, and fungous diseases, were the 
chief causes death, wliile frost, rodents and birds are responsible for mi- 
nor injuries. The benefits of sheep grazing to the forest are through the 
reduction of fire by the destruction of the infiammable material and the 
aid to natural forest reproduction, which is often overestimated. 

II. — Another study of the United States Forest Service deals enti- 
rely with the effect of grazing upon aspen reproduction. This study was 
conducted in the Monti National Forest, in Central Utah, and clearly shows 
that great daniage to the natural regeneration of this species results from 
both sheep and cattle grazing, although the regeneration usually appears 
in dense stands and is almost entirely from root suckers. There is little 
or no aspen reproduction until the stands are severely opened up by lumber- 
ing or fire. FuUy stocked reproduction is .best after clear-cutting. The 
author's studies appear to show that even^where sheep in moderate numbers 


(i) See i?., 191S, No. 1365. {Ed,) 
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axe permitted to graze on such clearcnt areas the aspen reproduction is 
often destroyed, almost, to the last sprout. The damage done sheep 
is much greater than by cattle, and the damage b^^- both depends upon the 
duration and intensity of the grazing. 

The experiments extended over a period of five years, and sample 
plots were established on clear-cut areas, which were studied each year 
and records made of the reproduction, "Some of the plots ' were lightly 
grazed, others moderately grazed, and still others heavity grazed. The 
amount of damage on all plots varied somewhat with the season. The 
mortality of one-year-old sprouts, even under light grazing, is so high it 
is reasonabty sure to have a determined effect on the stand of timber. If 
the sprouts that appear the first year after clear-cutting are destroyed by 
grazing, the sprouts, the succeeding year, are much less vigorous. Those 
produced the tliird season and later are distinctly lacking in vigour and are 
of little value for regeneration. Aspen sprouts grow rapidily, and at the 
end of three years they attain a height wliich exempts them from destruc- 
tive grazing by sheep, and after four or five years are damaged little by 
cattle. The problem, therefore, seems to be the protection of reproduc- 
tion for a period of three of five years after clear-cutting, or at least to pro* 
tect it adequately to assure reproduction in iullj stocked stands. Although 
the author believes that very light grazing by sheep may do little harm, 
he does not believe it practical to attempt sheep grazing for a period 
of three years after clear-cutting. He is of the opinion, however, that the 
moderate grazing of cattle will still permit a sufficient number of sprouts 
to survive to form a iully stocked stand. It appears to be necessary in 
order to obtain an aspen reproduction either to exclude stock altogether 
for a period of three years, or in the sheep country to shift from sheep to 
cattle for a three-year period when sheep can again be safely grazed. 
Where the aspen is not in a cattle country the only necessity in order to 
obtain reproduction is to control the grazing and properly distribute the 
stock by means of drift and division fences. 

The bulletins under review are additional evidence of the great injury 
to forest reproduction on absolute forest land by uncontrolled and unregu- 
lated grazing. The accumulated evidence of the past decade should force 
every thoughtful man to the realisation that grazing is a serious menace 
to the natural reproduction of forests. The first duty of the forester is 
reproduction. Upon him falls the responsibility for successful crops of 
timber on absolute forest land under liis control. It is- his duty, therefore, 
and not of the stockman, to determine when and where stock should be 
grazed and when they should be excluded from given stands. It should be 
his province to decide the grazing possible witluii the limits of good fores- 
try^ The pressure for grazing areas in the western United States must not 
force grazing beyond the limits of the forest, thus causing its detriment 
and possible destruction (i). 


(i) See Journal of I^orestry, Vol. XVH, No. St PP- 564-566, 1919. {Ed,) 
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66 - Metliod of Working Bamboos. — IMarsden, E. (SiIvicnJ,tui*ist, Forest Research 
Institute, Delira Dim), in The Indian Forester, Yol.XEIV. No 4, pp. 14 7-165, Alla- 
liabad, 1918. 

In 1910, experimental plots were laid out to ascertain the best system 
of working Dcndroccfictimts baniboos, and these have been examined 

in detail aiiiinalhn The methods under experiment ha\^e been: — 

(1) Rotation: a) Cutting the bamboos annually; 0) cutting the bam- 
boos e-i^ery second j^ear ; c) cutting the bamboos every third year; d) cut- 
ting the bamboos every fourth 3^ear, 

(2) Proportion of bamboos cut in the 1 and 2 year rotation clumps : 
a) cutting all bamboos except the new shoots of the current year, h) cut- 
ting of half the bamboos except the new shoots of the current yean 

(3) Height of cutting: a) cutting the bamboos above the first node 
i. e. close to the ground ; h) above the third node ; e) above the fifth 
node. 

Two localities were selected for these experiments, ii^ the United Pro- 
vinces of India, one dry and the other comparative!}^ clamp. In one of these 
localities three clumps of bamboo and in another, five clumps se].)atated 
from each other and distributed over the plot, were subjected to each 
variation of experiment. 

In recent years, .before the experiment was begun, the bamboos in 
these two localities had been worked under a three year rotation, all cnlms, 
except the shoots of the current year, being cut regularly. Thus, at the time 
the experiment started, no culms w*ere more than two rains old. Before 
beginning work on the experimental plots, all clumps were tliiiined of dead 
or imperfectly developed culms. 

The following show the results of the experiment with Dendrocala- 
mus sfricfus in the United Provinces of India only ; — 

1) Annual working, whether cutting high or low, whether remo\’ing 
all old culms or leaving half of them, leads to more or less ra])id reduction 
in the size of the clumps, in the number of new shoots, and in the girth of 
culms. 

2) When all the culms except those of the current year are cut, the 
clump deteriorates. This is true for i year, 2 and 3 year rotations, and for 
cutting at the height of one node, three or five nodes. When the rotation 
is 4 years this result is less obvious. 

(3) When the rotation is one year and only half the nmiiber of old 
culms is cut, the results are better than when all old culn.is are cut. The 
height at cutting makes no difference. Of 15 dumps treated thus, two 
onl}^ were in good condition ; this method cannot then be recommeded. If 
onl}^ half the , old culms -were cut, the clumps under a 2 year rotation were 
in much better condition than those under i year rotation. 

(4) Whatever the rotation, a certain number of old culms should be 
left for two reasons ; a) for the mechanical support of new shoots ; b) to 
maintain the rhizomes in full vigour. 

(5) The effect of difference in height of cutting upon the health of the 
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clump is negligible. Cutting too high produces a number of twigs at the top 
of the stumps, which impedes working. 

The production of new shoots is not affected by the height of cutting 
the culms. But removing half the old culms gives more shoots than clear » 
felling all old culms, and '^-year rotation more than i-year rotation. Of 
the methods under experiment, most new^ shoots were yielded by the 
clumps worked under a 2 -year rotation, when half the number of old 
culms were felled. 

Felling all the old culms fails to produce many new shoots, even when 
the rotation is four years. It is, however, probable that a 3-year rotation, 
some of the old culms being left standing, would give better results than 
a 2 -year rotation. 

Clear-felling all culms including those of the current 3’^ear, nearh^ but 
not quite, kills the clumps. After four rains, the chimps are beginning to 
look up again, and shoots about inch thick begin to arise. Repeating 
the complete cutting of all culms for two consecutive i^ears would ptobabl,v 
here kill most clumps. 

To work economically, it would appear that in each clump some old 
culms should be left standing a 2-3’'ear rotation, leaving half the old culms 
standing nia3^ be better than a 3-3"ear felling of all the old culms, but a 
3-year rotation leaving some few old culms would perhaps be still 
better. 

A system of w’orking bamboos may be based on the size of the clump, 
on the number of new shoots produced, or on the minimum number of old 
culms to be left standing. In every case the S3^stem chosen must be one 
which admits of easy check. If a certain . proportion of the old culms is 
laid down as the standard, it is in practice difficult to check whether too 
many culms have been felled or not. Similarly, any rule prescribing a mi- 
nimum number of old culms to be left standing based on the number of 
new shoots is equally impracticable. 

It would be simpler to fix a minimuiii number of old sound culms at 
least X inch thick, which must be left in each clump. But the size of clumps 
^mries, so the average size of clumps in the localitv" must be ascertained. 
If each average clump contains 20 old culms, and the rotation is 3-3^ears, 
a minimum of seven old culms per culm might be fixed. 

Another X->i'oblem is the distribution witliin the clump of the culms, 
left standing. Clear-felling part of the clump is liable to kill that part : 
the culms left standing should therefore be distributed evenly o\^er 
the clump. 

While a fully-stocked clump produces more shoots than a severely 
worked clump, there seems ground for belief that where kept in an open con- 
dition, more shoots will arise than if allowed to become congested, loosen- 
ing the earth and heaping it np round the base of the bamboo clump is 
likely to stimulate the sprouting of new buds. When the bamboos have 
been worked continnoiisl3’' for 3^ears, it might be higlil}^ beneficial to give 
the clumps a rest for 3 to 4 years before introducing the nqw method of 
treatment. 

res] . 
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67 - Poisoning of Calves by /r/5, Observed at Abbolsfordj Britisli Colombia^, 

Canada. — Bhuce, E. a., in journal of the American Vcterimry Medical Association, 

Vol. EVI V. LVI, Nem Series, Vol. 9, No. 2, pp. 72 74. Baton Rouge, Oct., 1919.. 

EinnaBXJS had previously observed that Irises are poisonous to cattle, 
but cases of poisoning by these plants are rare. Some cases of human 
deaths caused by eating the rhizomes of Iris versicolor in mistake for those 
of .Icofirs Calamus and several other species considered poisonous because 
they contain bitter resins and iridine, a purgative gliicoside, have been 
noted. The author has noted 3 cases of poisoning of calves of 3, 4 and 
4 ^/4 months respectively, which, being shut up in an enclosure, ate the rhi- 
zomes of a species of Iris which chanced to lie on the ground ; two of 
them died before the second day and the third succumbed on the 4th day. 
The principal symptoms were : — profuse salivation ; inflammation and 
hardening of the ganglions of the head and neck ; appearance of ulcers 
on the lips and muzzle ; acute pain in the belly ; faeces tinged with blood 
shortly before death. Post mortem examination showed — irritation of 
the 3rd and 4th stomachs ; black spots on the intestines ; kidneys, liver 
and spleen very dark in colour. 

68 - Treatment of Horse Mange by Chloropierin Fumes (i).— Bertrand and dasson- 

viLLE, in Comptes rendits de V Academic des Sciences, Vol. 169, No. 10, pp. 486-489. Palis; 

Sept, 1919, 

The energetic insecticidal action of chloropicrin having been already 
reported by the authors, (i) they whished to try it in the treatment of horse 
mange. The horses were shut up in closed boxes, from which only their heads 
emerged through an opening, a canvas collar holding the head of the ani- 
mal. In the boxes 20 gm. of chloropicrin per cubic ni. were projected, by 
means of a syringe, furnished with a vaporising nozzle, avoiding direct 

(i) See R., July-Sept. 1919, No. 1050, and No. 6, of thisiftT/ae'. The experiments of the 
anthers confiinn the results of research, previously carried out by Mr. W. Moore, who has staled 
in a former paper {Journal of Lab. and Clinical Medicine,yo\.lll,'iso. 5,pp.26i-268, 1918) that 
thecompound in question is eiSdent as a fumigant against lice in clothes, into which it penetrates 
completely, hilling all the adults in the space of 15 minutes, and their eggs in the space of half- 
an-hour ; the destruction of insects takes place all the quicker, if the temperature of the fumi- 
gating room is higher. In another paper {Journal of Economic Entomolosy, Vol. XI No. 4, pp. 357- 
362, 1918) Mr. Moore has described some tests carried out by himself at the Agronomic Station 
of Minnesota, with the following results : — Chloropicrin using 8 to 16 g per cubic m. de-stroys 
insects which carbon disulphide could destroy using 48 to 58 gm, per cubic m, In the disinfec- 
tion of seeds, it is true that chloropicrin is more likely to injure the germinative faculty than 
carbon disulphide, but if normal quantities are used, if the seeds are dry, and if care is taken 
to ventilate 'svell after fumigation, the seeds would keep their physiological soundness. Chloro- 
picrin penetrates, in 24 hours, through sacks of flour of 23 kg, at a temperature of 20° C, kil- 
ling all insects infesting the flour; it was noticed, on the other hand, that this insectidde slightly 
diminishes the bread-making value of the flour. Chloropicrin free from impurities (chloride 
and peroxide of nitrogen) does not damage doth, and does not affect colour {Ed,) 
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projection of the liquid (very, irritating) onto the animals. The animals 
remain in the box for half-an-hoiir. The head of the horse is coated with 
an ointment composed of 2.5 gm. of chloropicrin to 100 gm. of vaseline. 
The vapour bath is repeated a second time at the end of 2 or 3 weeks. 
The results were enterely satisfactory. 

Compared with the treatment of mange hy sulphur dioxide fumes, treat- 
ment by chloropicrin fumes has the advantage of being: — more rapid 
(30 minutes instead of 2 hours) ; easier (there is no sensible increase in the 
atmospheric pressure inside the boxes, which does away with the necessity 
for absolute airtightness ; besides the new method has no destructive efi'ect 
on the material of the collars, requires no special vaporiser etc) ; is surer ; 
and less dangerous for the animals. 

69 - Period of Incubation of the Eggs of Haematopinus asinf — bacot, a. and 
lyixzELL ly., in Payasitolo';:,'\\ Vol. II, No. 3 and 4, pp. 38S-392. Cambridge, Oct., 1919. 

Three kinds of lice are found on horses ; two Mallophaga [T richod cotes . 
cqiii and T, pilosits) and one vSiphunculata or blood stickiiiglouse {Hacnmtopi- 
mis asmi)', this last is much more common than the c'jthers and also it causes 
greater irritation. In badly infected cases it causes constitutional distur- 
bances and emaciation ; possibly, like niamy other blood-sucking insects, 
it is a carrier of disease, although hitlierto no disease can be definitely at- 
tributed to it ; lastly it is very difficult to destroy. 

The authors, therefore, thought it desirable to study the development 
of the eggs of this parasite at the Central Veterinary Research Laborator^q 
Tondon. 

CoNCtXJ'siONS. — (i) The eggs of Haenunopinus asini may take i month, 
or more, to hatch. Animals undergoing treatment for the destruction 
of this louse must consequently be kept under observation for at least 34 
days after the commencenient of treatment. It has not been possible to 
deteiniine the minimum time which should elapse between the laying of 
the egg and the fertile female, but, from analog\q it ought probably be a 
fortnight, for it has been found that in insects of this class the periods of 
maturation and incubation are approximately equal. This would mean that 
siippovsing all active stages are destroyed at each insecticide treatment and 
that the treatments are repeated at 10 days interval, at least 4 treatments 
are required, because, even if no eggs were laid during the treatment, it is 
very probable that, if that period is rednced, a few eggs existing at the com- 
mencement of the treatment may hatch out after i month and cause a new 
infection. 

(2) The normal period of incubation appears to be from 16 to 20 days 
the mininiiiiii period, in natural conditions from, 15 to 16 days. 

(3) A very limited amount of dry heat destroys the eggs. Even at 
blood heat, 24 hours in dry air prevented the eggs from hatching. It is evi- 
dently due to temperature that lice migrate during hot w^eather to the shel- 
tered parts of the body. The eggs are usually laid close to the skin and, in 
partly clipped horses the lice migrate to the undipped parts. 

(4) Moist cold destroys the eggs, while dry cold has only the effect 



of prolonging, b3' a few days, the period of incubation. ^ It has not 3^et 
been possible to determine how long the\" can stand dr}?' cold, but a week 
in a dry cold room at a temperature of about 50° F. destro3:'ed about 50 
and prolonged the incubation period (noniialh^ 16 da^^s at ioo«^F.) of the 
others to 18 days. 

70 - Determination of the Activity 0! Malieins. — fava, b. in 11 Nuovo ErcoUmi, Year 

XXIV, No. 16, pp. 193-198; N° 17, pp. 209-218, I diag., 6 tables, Tuiin, Aug. 31 and 
Sept. 15, 1919- 

The author insists on the expediency of extending State control to spe- 
cific products, which might be of use in the diagnosis of infectious 
diseases. The toxic power of mallein can only be estimated b}’' experi- 
menting with this substance on animals suffering rvitli glanders; the author 
proposed to determine if it was possible to obtain sure results by emplo}?"- 
ing for the purpose guinea-pigs attacked b}^ glanders. Fie used malieins pre- 
pared in 7 different Institutes: — Italian, French and Swiss he diluted them 
with physiological salt solution containing 0.85 % of sodium chloride in 
decreasing proportions from i : 3 to i : 200 ; a quantity of the dilutions thus 
prepared was mixed with an equal volume of fresh superinimtinised serum in 
a first series of tests ; with one half of the volume of serum in a 2nd series ; 
with 2 volumes of serum in a 3rd series. The mixtures thus prepared, 
rendered homogenous by shaking, were heated to 370 C., and read after 
I, 2, and 4 hrs, then placed at a laboratory temperature, and read at the 
20th hour. A series of tables gives the results of these experiments of pre- 
cipito-reaction. 

The malieins were tested in parallel on guinea-pigs given glanders by 
means of a bacillar}?' emulsion, obtained from 24 hr. cultures in glycerined 
agar, from, a stock taken from the ass. 

Some guinea-pigs were experimented on with malieins, 36 to 48 hours 
after the appearance of specific symptoms, other§ at an advanced stage of 
experimental contamination. The different malieins were given by an in- 
tracerebral injection, in doses of 0.05, o.io, and 0.15 cc. diluted in an equal 
volume of 0.85 % physiological solution, and by an intravenous injection 
in a dose of 0.50 cc, diluted in a triple volume of physiological solution; 
2 tables give the results so obtained. 

The author remarks that the intracerebral injection does not allow of 
the exact estimation of the toxicity of malieins in guinea-pigs suffering 
from glanders, because the peptone contains amino bases (especially 
tyramin), which may cause in intracerebral innoculations a symptom 
resembling an anaphylactic shock. 

Conclusions. — (i) The control of malieins, on subjects suffering from 
glanders (guinea-pigs), requires much time, and consists of a complex, deli- 
cate, dangerous and costty method. Moreover, this method does not alwa3'S 
give constant results, because of the intervention of the personal factor, 
which is not to be neglected, even if animals of the same age, of almost the 
same w^eight, infected by the same virus, and with the same quantity of 
it, are operated on. 
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. (2) In the |)reparation of serum against glanders, Bkrteyti and Finzi 
■ used precipitogenous substances from Bacillus mallei, which give rise to 
stipet-rich serums of specific precipitins. 

Functional groups (haptophorous and precipitophorous group) of 
precipitable substances, (malleins), which, in the case specified, are the 
abor-e-mentioned immunising precipitogenous substances, find their cor- 
responding specific ill the precipitins of super-immunised serum against 
glanders. 

(3) The precipito-reaction, obtained with super-immunised serums 
against glanders, is absolutely useful and practical because of its easj^ use, 
its simplicity, and its certainty in the estimation of the toxicity and of the 
activity of the malleins put on the market. 

(4) The greater the degree of dilution, at which it contains sufficient 
quantity of precipitable substance, able to react with the precipitins of 
super-immnnised seriuii against glanders, the more active is the mallein. 

71 - The Control of Cattle Plague in Indo-China. — Schein, H. (Veterinary surgeon at 
the Pasteur Institute of Nhatrang, Annam), in Bulletin at^rkole d& Vlnstitut Scientifiqm tU 
Salc;,on, Year I, No. 3, pp. 65-73. vSai'gon, March, 1919. 

Cattle plague is the most feared epizootic disease in Indo-China, where 
it has been knowm from the remotest times. 

The author studies the disease, passing rapidly over well-kncwm ge- 
neral facts, laying stress on the local conditions, and on the latest scienti- 
fic opinions, so as to determine clearly the present state of that im- 
portant question so far as Indo-China is specially concerned. 

Species attacked. — All domestic and wild ruminants. Sheep and goats 
themselves are liable to contract the disease, and to transmit it. The Pasteur 
Institute at Nhatrang has recently proved that the Indo-Cliinese goat is 
at least as liable as the buffalo to the innoculated disease, thus constituting 
an excellent subject for experiment. M. M. CarrE and Fraimbault, at 
that Institute, have shown that, contrary to what was thought, the pig can 
be infected and a transmit the disease. 

Wild ruminants, or wild boars, beasts of the forest are therefore lia- 
ble to preserve and spread the virus. But infection by them is uncertain 
and accidental, and if we are defenceless against it we nmst nevertheless 
fight against the disease, 

China constituted for Indo-China a veritable reservoir of virus ; while 
cattle plague has disappeared from Annam, Tonkin is still, most certainly 
by Chinese infection, ravaged by it. This is a most useful indication : 
if cattle plague is not endemic in Indo-China, it would be possible to obtain 
its total suppression (i), by an energetic use of all the available measures. 

Sensipipiy of various breeds. Annamite cattle are relatively very 
slightly seiisisitive to virus, Betting the disease spread freely, the mor- 
tality varies from 30 to 50 % of those attacked. On the contrary, the 
improved breeds, resulting from crossing with European cattle, as well as 

(i) vSee R. March, 1919, No, 333, (Ed,) 
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buffaloes, pay a mucli liiglier toll, ' which may be as high as 90 % of the 
animals attacked. Nothing is at present known regarding the relative 
susceptibility of the other breeds (of Cambodia, Yuman, Jhanh-hoa, etc.) 

Individual sensitivity. — ^ In various countries (the Philippines, Ery- 
threa), it has been noticed that animals living on the heights are less affect- 
ed than those living in the lowlands. The buffalo, pre-eminently an ani- 
mal of the lowlands, is extreniel}'- sensitive. 

But possibly there ma^^ be resistance to infection through iminunity. 
(i) Hereditary' immunity (by Darwinian selection) (i) active immunity 
(by previous attacks; this is the most effective; (3) passive immunity by the 
antitoxins of the serum of the mother's milk, for the young who are sucking. 

The author describes the symiptoms, diagnosis, injuries, bacteri- 
ology, sanitary precautions, antiplague serum. ” 

Antiplague serum, — It was discovered, and brought to notice, si- 
multaneously by Kolle and Turner, in South Africa, and by Carre and 
Fraimnault at the Pasteur Institute of Nhatrang. Since then iiiiprox^e- 
ments hai-'e been made in its preparation, tending mainly to reduce the 
net cost. The most important is due to M. Nicolle, who at the Pasteur 
Institute at Constantinople, substituted for virulent blood the licj[uicl from 
peritoneal washing of an animal suffering from tin disease, as the source of 
virus intended for super-immunising the animals producing serums. There 
are two methods of serotherapy : — “ sero-infection ” which is a true vacci- 
nation (a mild form of the disease is given to the subject), and “ passive im- 
munisation ", by the use of serum alone. According to the author, sero- 
infection is the better process. 

Great care should be taken, when a newly imported animal is being in- 
jected, not to inoculate it with germs of other diseases, or protozoa. 

The author concludes that the most formidable of cattle infections in 
Indo-China may be considered as conquered, and that, if it is really desired, 
breeding could become a very great source of wealth of the colonyG and a 
valuable source of preserved and frozen meat for Prance. 

72 - Haemorrhagic Septicaemia in Indb-China. Schein, h., in Bulletin SmnUfme 
de Saigon, Year I, No. pp. 257-264. Saigon, Sept, 1919. | 

The question of haemorrhagic septicaemia has lecl to lively controver- 
sies in Indo-China. Up to 1919 all the cattle diseases, in tliis colony, were 
included under the name of cattle plague ", thus denying the existence of 
haemorrhagic septicaemia; then there was too much generalising in the oppo- 
site sense, by denying even the existence of cattle plague. The two epi- 
zootic diseases most certainly exist as the works of the author (Bacter- 
iologist at the Pasteur Institute at Nhantrang, Inspector of Epizootics), 
made in collaboration with M. Yersin, have affirmed. 

The author, owing to the interest which the question presents, drew 
up a statement : — on haemorrhagic septicaemia (describing its 4 forms, 
super-acute, acute, sub-acute and chronic) , on its treatment, (intravenous 
injections of iodine, carbolic acid, collodial silver or aniodol used internally, 
mild laxitives, alcohol, bitters (mix vomica) , rich, nutritive and easily 
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digested food) — of bacteriology, — of the diagnosis of vaccination, and 
of serotherapy (it appears that fairly good results can be obtained by 
vaccination with the bodies of microbes, killed by glycerin, and injected 
with the latter according to Dr. Bernard’s method for the preparation 
of the anti-staphylococcic vaccine, on prophylaxis. 

73 - The Control of Parasitic Flies on Sheep in Australia by Spraying with Insec« 

ticide (i). — MCDONALD a., H. B. in A<^riciiUural Gazette of South Wales, Vol XXX, 

No. 6 , pp. 403-405, 3 fig- June, 1919. 

Experiments carried out at Trangie Experiment Farm, New South 
Wales, Australia, with the object of confirming the efficacy of spraying 
insecticides on sheep (by forcing a strong jet of the liquid into the wool) as 
a measure of protection against the blow fly or blue-bottle fly {Calltphora 
spp.), show that, although this treatment does not give complete protec- 
tion, it, however, reduces considerably the number of sheep attacked since, 
on the average, the proportion was 33 ^/o in the flocks treated and 54 % in 
the untreated flocks. 

The insecticides used in the experiments were an arsenical sheep-dip 
powder, a carbolic dip and a mixture in which the active agent was 
arsenite of soda. All were applied by means of a very strong jet with a 
diameter of about i^^ch, using a pressure of about 60 lb. During the treat- 
ment the wool was not clipped because it was required to hold the insecti- 
cide and to enable the maggots present in the wood to be poisoned. The 
application was repeated a second time 6. weeks later. 

It appears that this treatment localises attacks, but further research 
is necessary. 

74 -Efficacy of Leguminous Plants of the Genus Deguelia (=Z>erm) in 

Fighting Parasitic Insects and Mitas in Domestic Animals. — See No. 143 of this 

Review. 

75 - Diseases of Pigs in Albania. ~ See No. 99 of this Review, 

76 - The Acid-Base Balance in Animal Nutrition; Metabolism Studies on the Effect feeds 

of Certain Organic and Mineral Acids.on Swine {2). — eamb, a. r. and eward j. m. and feeding 

(Iowa Agricultural Experiment Station, Ames), in The Journal of Biological Chemistry, 

\^o. XXX Vir, No. 2, pp. 329“342. Baltimore, Feb., 1919. 

Metabolism studies undertaken by the authors on live pigs to obtain 
definite information regarding the transformation of lactic, acetic and sul- 
phuric acids in the body of the animal to which they were fed. 

Resitets. ““ With a ration containing an abundance of calcium the 
animal apparently oxidised the organic acids completely without increase 
of ammonia in the urine, and these acids apparently caused a slight increase 
in the retention of calcium. 

With the same basal ration plus 300 cc. of normal sulphuric acid solii- 


(i) See also R., Nov. 1914, No. 10x7 R.; April 1915, No. 401 and R,, Oct. 1915, No. 1051; 
R., Dec. igi6, No. 1295 ; No, 1874. {Ed.) 

(2} See R. April, 1919, No. 485. {Ed.) 
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tion a day, 6i % of the acid ingested was nentralised by the aninionia ex- 
cieted and 5 % was excreted as phosphates. 

With another basal ration, very poor in calcinm, extra amnionia ex- 
cretion accounted for 76 % of the ingested acid and extra urinary acidity 
for 10 ‘^*0. 

With neither of the above noted rations did the mineral acid cause a 
significant loss of calcium, nor did it interfere with the storage of protein. 

77 - ¥itamill©S In Greeia FoMer. — OsBORms* T. B. and Meitoel, B. with the coope- 
ration of Ferry, E. E- and Wakeman, A. J. in The Journal of Biological Chemis iry^ 
VoL XXXVII, No. I, pp. 1 87-200, 3 pi. Baltimore, Jan, 1919. 

The authors have studied the presence in certain green plants, of 
fat '-soluble and water-soluble vitamines by means of feeding tests on rats. 
In order to test for each of these vitamines, the product under study 
was fed in a ration rich in the other kind of vitaniiiie. The following 
vegetable foods were tested : — leaves and stalks of spinach ; whole 
inside leaves of cabbage ; whole young plants of alfalfa, clover and 
timothy grass ; after drying in the air at 50-60^, then finely ground. 

The results obtained indicate that 10 % of spinach furnished a little less 
than the required amount of water-soluble vitamine, wliile the rats obtained 
abundance (for normal development) of fat-soluble vitamine ; 145 % 
of cabbage leaf aj)pears to be equivalent to about 10 % of spinach in respect 
of water-soluble vitamine. Preliminary experiments with the other plants 
indicate that the content in water-soluble vitamine of clover and timothy 
grass is similar to that of cabbage, while alfalfa is a little richer. The con- 
tent of fat-soluble vitamine appears to be very high. 

According to the few data at present available, green vegetables sup- 
ply an important addition to human diet, because the staple foods (cereals, 
potatoes, sugar, meat, fats, etc.) furnish too limited a quantity of either of 
these vitamines to satisfy wholly the requirements of an adequate diet. 

7S - Supplementary Relationships between the Proteins of Certain Seeds. — Me cor- 
LTJM, E. V., SiMMonDs, N., and Parsons H, T., in The Journal of Biological Chemistry^ ’ 
V. XXXVII, No. I, pp. 155-17S, 7 diagr. Baltimore, Jan,, 1919. 

Study of the values of different mixtures of proteins furnished by 2 * 
seeds, one of which (linseed or millet) furnished % and the other (barley, 
wheat, maize pea, kaffir com, soya bean, rolled oats, cottonseed fiotir, rye) 
furnished ^4 total protein of the food mixture. The total quantity 

of protein fed represented 9 % of the dry food mixtures. Records were 
made of the growth and variations from normal in ordinary functions 
of the adult animal (rats), such as reproduction and nursing the young. 
Individual differences of vitality were compensated by data being obtained 
from a group of 4 or 5 animals fed at the same time and with the same 
rations. 

Results.' Generally, the proteins of the two seeds did not supple- 
ment each other to any appreciable extent. 

The best growth curves were obtained with a mixture of linseed (ftirnish- 
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ing % of the protein) and rye (fnmishing % of the protein), and with a 
mixture of pea (furnishing )A of the protein) and millet (furnishing of the 
protein) . 

Reproduction was better, in all cases, with a mixture of proteins from 
the 2 seeds than with protein furnished by one seed only. 

79 - The lutritife Value of Coconut Globulin and Coconut Cake.— Johns, c. o., Finhs, 
A, J., and Paul M. S. in The Journal of Biological Chemistry, VoL XXIXVII,, No. 4, 
pp. 497-502, 4 diagr. Baltimore, Apr. 1919. 

Coconut cake is chiefly used for feeding milch cows to obtain milk with 
a high fat content. The consumption of the cake has increased enormously 
during the last few' years in the United-States. During the financial year 
ending June 30, 1918, 486996 112 lb." of copra w'ere imported into the 
United States ; this w^as four times as much as the quantity imported 
in 1916. Coconut oil is used to a great extent in the manufacture of oleo- 
margariiie ; the cake contains about ic % of oil and from 17 to 18 % of 
protein, composed chiefl}^ of globulin which contains about 17.3 % of 
nitrogen and the following percentages of amino-acids: — C3^stine 1.44, 
arginine 15.92, Histidine 2.42, Uysine 5.80, that is to say all the amino- 
acids necessarj" for growth as w^ell as tryptophane. 

The chemical composition of the protein of the coconut showed 
that it was of high qualitj- and feeding tests made by the authors (on rats) 
have fully confirmed this. 

It has been proved that : — (ij The globulin of the coconut produces 
normal growth when used as the sole source of protein in an otherwise com- 
plete diet. 

(2) Commercial coconut cake furnishes the necessary amount of pro- 
tein for almost normal growth. 

(3) This cake contains sufficient water-soluble vitamine and also 
some fat-soluble vitamine, but the rate of growth is increased by adding 
butter fat to the ration. 


80 - Importance of Salt in Food Bations of Cattle. — Joffe, j. in journal of Dairy 
Science Vol. II, No. 3, pp, 159-169, bibUograpliy of 8 titles. Baltimore, May, 1919. 

The author purposed to review the literature on this subject, to bring 
to light the opinions put forward recently on the matter and if possible 
to draw practical conclusions from them, , These conclusions may be 
vSiiiiimarised as follows : — Want of salt in the rations causes pathological 
conditions and gives rise to a loss of live weight and of vitalitj^ and, con- 
sequently, a decrease in yield. The experimental data worked out by 
the author indicate that the necessary amount of salt, according to the 
rations, should vary betw^'cen 36.6 gm. and 40. 7 gm. per day for each milch 
cow in the cowhouse. Some foods, such as soya beans and Kafir corn (a 
variety of sorghum) require a larger amount of salt. At the Agricultural 
Experiment Station of Kansas only salt obtained by evaporation is used, 
rock salt being too coarse and irritating. 
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siEEDi^'G 8 1 »- Coloiir Infieritance In HaMniailS. — W right, S, m The journal of Heredity^ Voi. VIII5 

No. 5, pp. 224'235 ; No. 8, pp. 373-378 ; No. 9, pp. 426-430 ; No. 10, pp. 473-475 and 
476-480 ; No. II, pp. 531-527 ; No. 13, pp. 561-564 ; Wasiiiagtoai9i7; VoL IX, No, i, 
PP- 33-38 ; No. 2, pp. 87-90 ; No. 3, pp. 139-144 ; No, 5, pp. 337-240. Washington, 1918. 

I. — The author attempts to establish relationship between bio- 
chemical discoveries relating to melanism and the correlations between 
different colours described in w6rks on genetics. He proposes a scheme 
by which the reciprocal relations between the different colours of the cost 
of mammals can be indicated and he recommends the following classifi- 
cation of colour factors 

(1) Factors which influence distribution and intensity of colour, largely 
irrespective of the kind of colour : — 

a) Factors which influence the distribution of colour in contrast with 

white ; 

(f?) Factors which influence the intensity of colour in gll coloured 
parts of the skin, fur, and eyes. 

(2) Factors which influence the distribution and the intensity of differ- 
entiation from yellow to black, effects naturally visible only in coloured 
parts : — 

(:?) Factors which influence the distribution of a dark colour (black, 
sepia, brown, etc.) in contrast with yellow ; 

{b) Factors which influence the intensity of only the dark colours with 
effects visible whereever these colours appear (skin, fur, ej^es). 

IL — Mice. — The author states in detail the present state of know- 
ledge relating to colour inheritance in these animals. He gives a list of 
7 sets of Mendelian allelomorphs which have been identified and of 3 sets 
of colour variations which have not yet been analysed. These are classi- 
fied according to their physiologically visible effects in conformity with 
the previously mentioned scheme. 

III. — Rats. — Bata regarding colour inheritance in rats consist 
chiefly in the interpretation of results of selection experiments on hooded 
rats (gre}’ with black head and narrow mid-dorsal stripe) carried out by 
Castle, W. E., American Breeders Magazine, No. 3, pp. 270-282; 1912 ; 
American Naturalist, Vol. .:|8,- pp. 65-73, 1914; Vol. 49, p. 37 and VoL 713- 
726, 1915 ; Vol 51, pp. 102-1T4, 1917; C.astlk W. IL and Wright S., ScL 
N. S., Vol. 42, pp. 191-195, 1915; Castle W. E. and Phillips, J, C., Car- 
negie Insiiiniion Washington Publication No. 195, 56 pp., 1914; CastlE, W. 
E., Ihidem Publication No. 241, part iii, p. 161-187, 

The author concludes that genetic variations occur sufficiently often to 
give a basis for selection which might be carried on indefinitely. '' Under 
any interpretation Castle's, selection experiment demonstrates the effi- 
cacy of Darwinian selection. It is true that one large mutation occurred 
with effects perhaps as great by itself as the entire plus selection series, 
but where such a variation gives one new level, selection has produced a 
continuous series of stable levels. This would give selection of small va- 
4 nations a more important place in evolution and animal husbandry, where 

= it is nice adjustments of one character to another or to the environment, 

. ; that count 
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, IV. — Rabbits. — The author enumerates the lo miit difterences 
known to exercise influence in colour inheritance in rabbits. These are 
classified in 7 independent sets of allelomorphs, of which 3 have been proved 
to be triple allelomorphs. These 3 sets of allelomorphs, as in the case of 
man}^ other mammals, determine a linear series of physiological effects which 
are inexplicable as linkage of factors in the germ cells. 

V. — Guine-v pigs. — In the guinea-pig, as certainly in other animals, 
the spots on the coat must be determined by a collection of causes of very 
diverse kinds. There are hereditary factors of many kinds and factors which 
are of the nature of accidents happening during der^elopment. Certain fac- 
tors influence the development of the spots and others determine their po- 
sition. Of the latter, some assign the spot to the axis of symmetry and or- 
gans of the body others determine the position at random. Some factors 
influence only the tortoiseshell or the piebald coloration in one way or 
another, while others have a simultaneous influence on both. The result 
is such a diversity” of pattern among tri-coloured animals, that a rough sketch 
will identijy almost any animal in a group of a thousand. 

VI. — Cattee. — The author, considering the inheritance of the co- 
lour roan, maintains that the data furnished by Wentworth {American 
Breeders M agazhie, No. 4, pp. 202-208,1913 — Journal of Agrioultural Research 
Vol. 6, pp. 141-^17, 1916) do not confirm the 2 factor hypothesis enunciated 
by that writer, but rather the idea of a single factor without dominance ; 
he explains the exceptions by means of subsidiary hypotheses. The results 
published b}^ Teovd-Jones and Evvard {Research Bulletdn No. 30 Agrmd- 
twal Experiment Station Iowa State College of Agriculture, 1916), sho\wng 

. that white is independent of red and of black are regarded as contrary to 
the theory of ‘'polygamous factors'' (multiple allelomorphs) enounced by 
WiESON {Sci. Proceedings. of the Royal Dublin Society,]}, ii, 1918) to explain 
the roan coat. 

Contrary to W11.SON {Sci. Proceedings of the Royal Dublin Society, 
pp.i2-66, 1909), the author considers that the colour dun (dull brownish 
black ; the hairs showing a yellowish tip and the yeUow colour tending to 
predominate especially along the mid-dorsal line) is due to a diluting factor 
combined with black. The same factor combined with red produces yellow^ 
or cream. Erindling (that is to say the presence of irregular black streaks, 
or of a deeper black if the ground colour is black also) has not been analysed 
ill a satisfactory manner. Piebald is independent of colour, but, on account 
of the few data available, the interpretation of the factors of the different 
'Spots cannot be attempted. 

VII. — Horses (i). — In these animals 7 pair of indqiendent alle- 
lomorphs are recognised. Generalb^ the works of the different writers sup- 
plement and confirm each other. The author is unable to explain certain 
facts exhibited by horse hybrids, especially the occurrence of chestnut mules 
since that colour has never been seen in the ass and is recessive in the horse. 

VIII. — Pigs. — The author collects the fragmentary data published 


(i) vSee R ., Dec., 1917, No. 1188. { Ed .) 
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on the subject of colour inheritance in these animals. White m Yorkshires " 
is dominant over red and over black as has been shown by Si^iith [American 
Breeders Magazine, No. 4, pp. 113-123,1913), but it differs from the dominant 
white of other niainmals inasmuch as that breed never transmits red when 
crossed with black, nor black when crossed with red. The author puts for- 
ward the idea that, in the case of Yorkshires, white is an extreme dilution 
of red accompanied by complete absence of extension of black. 

The absence of the factor of dilution and the presence of a partial ex- 
tension of black gives as result a black coloration with the white points of . 
Berkshires and Poland Chinas. A change in minor factors causing an 
intensity of red and a revStriction of black transforms this colour into self 
red in Diiroc Jerseys and in Tamrrorths. The replacing of the factor par- 
tial extension of black by the factor total extension ” gives as result a 
seif black coat as in the Essex breed, while the addition of the factors of 
the white band has for result the coat of the Hampshire breed. 

IX. — Dogs. — For the colour of the coat, 5 pairs of unit characters 
have been more or less clearly distinguished. 

X. — Cats. — The most curious fact regarding colour inheritance in 
these animals is that tortoiseshell fur (yellow mixed with black) is rarely 
found in males. 

The theories put fonvard to explain it assert that an orange male cros- 
sed with a black female will only produce black males and tortoiseshell fe- 
males. Tortoiseshell females crossed with orange males sliotild produce 
black males and an equal number of tortoiseshell and orange feamles. 

However, in both crosses only black females and tortoiseshell malCvS ‘ 
were registered. The author notes that these discrepancies are much more 
numerous among the female than among the male descendents and, conse- 
quently, the variations cannot be left out of account as errors in the record. 

It appeals that, for colour inheritance in the fur of cats, there are 7 pairs of 
well-defined allelomorphs. 

XI. — Man. — The author sums up briefly the data available on the 
subject of colour inheritance for the hair, the colour of the eyes, premature 
grayness, albinism and locks of white hair. 

82 - Freiich Horses in America, especially in the United States. — Gmu, Alfred, 

in Journal d'AgncuUure pratique Year No, 40, pp. 808-812, 2 figs, Paris 

Nov. 6, 1919. 

It seems most probable, that, among the French breeds of horses, 
the draught, and particularly heavy draught, breeds will come to the front, 
owing both to their less delicate constitution, and the greater succ^\ss in 
their production, and of their more ready and advantageous sale. 

French breeds of draught horses have long been universally appreciated; 
in America, and in the United States in particular, they are the most 
appreciated. This is a very interesting fact for French export. 

Americans prefer quiet and pou^rM animals, as large and heavy as 
possible. 

Whether from the drier climate, or for some other reason, these breeds, 
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once they have been exported to North America, have a teiidancy to fine 
clown, and to decrease in weight and size at the end of several generations ; 
for this resason, it is necessary to renew the blood frequently by good sires. 

Among the draught breeds in France, some, such as the Nord and 
Ardennes draught hor.se, have suffered much froni the war, and it will take 
time and much trouble to restore them, but these will not be lacking. 

Compared with these breeds, the others such as the Boulonnais, 

^ Percheron, Niveinais breeds, the mule producing breed of Poitou, the 
Breton draught horse have not suffered. 

In the United States, out of horses, 82 are Percherons, 12 Belgian 
and only 5 or 6 English heavy draught Clydesdale or Shire stallions. 

French breeds have the g^reatest future in America, and it is incumbent 
on France to continue her efforts, especially as regards selection. 

S3 - French Cattle in Brazil. — De la Vatssiere, in Comptes rendus des Seances de cattle 
VAcadimie d' Agriculture de France^ VoL V, No. 29, pp. 780-7S1. Paris, Oct. i, 1919. 

M. A. Crozicr, (Directeur de TOffice National dii Commerce Exthieur), 
transmits a report of the author, French vice-consul, at Porto-Alegre, 
on the possibilities of export of French cattle to Brazil. 

CTieat efforts are being made, under the auspices of Dr. C. Diixgn, 

H. B. ]\L Consul at Porto-Alegre, to group the breeders of stud animals 
ill the United Kingdom, with the object of establishing a flow of export of 
the above mentioned animals towards the Rio-Grande-du-Sul, as was done 
'-for many years for the Argentine Republic. 

From the standpoint of cattle which hold the first place in the breeding 
of that part of Brazil the breeds which are most interesting are the Flem- 
mish (red coat) the Normandy, and also the Charolais. There is, therefore, 
a good market there for young bulls and heifers of the above-mentioned 
breeds, and the author draws the attention of French breeders of stud ani- 
mals to this question. 

84 - Milk Substitutes in Feeding Calves.— -Caldwell, R. E., in journal of Dairy Science^ 

Vol. 11 , No, 4, pp. 313-329, 15 fig. Baltimore, July, 1919. 

In the United vStates milk and its products supply about 19 % of the 
food consumed by man in normal times ; it is therefore e.ssential to find ade- 
quate substitutes for feeding calves This question has been studied for 5 
'"^years at Purdue University Agricultural Ivxperiment Station. 

The experiments described in the work under review^ served to compare 
the utilisation of nitrogen in 3 rations, one containing liquid blood, the se- 
cond vegetable protein and the third milk only. 

A calf (No. i) received milk, ground maize, oats and clover hay. The 
milk was replaced by a mixture of i part (by weight) of linseed meal -f 
I part of '' red dog fiour + i part of hominy + 4 parts of liquid blood. 

When the calf was itc days old, it was given a ration which only differed 
from the former by containing dry instead of liquid blood and the 4 Ingre- 
dients in the milk substitute were in equal parts. 

^ A second calf (No. 2) received milk and a dij mixture of 5 parts of ground 
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maize -f- 5 parts ,of gluten feed + 5 parts of red dog flotir + 2 parts 
of buckwheat dour and clover hay as roughage. 

The milk was later replaced by a mixture of the same ingredients coni" 
posing the dry mixture with the addition of an extract obtained by boiling, 
clover hay in water until the liquid portion contained i per icoo of nitrogen. 
When this calf was no days old he was placed on the same ration as calf 
No. I in the. first part of the experiment. Two other calves (Nos. 3 and 4) 
received milk, ground maize, oats and alfalfa hay. They served as control 
to the two preceding calves. When calf No. 3 was 100 days old, it was given 
the ration whicli was fed to calf No. 2 during the first part of the experh 
meiit. When calf No. 4 was 90 days old, it received the ration which had 
been fed to calf No. i during the first part of the experiment. The 4 bull 
calves were of the Holstein breed. 

All the cnives were placed in digestion crates ; the quality and quantity 
of their excreta were recorded daily. The calves were weighed every 10 
da3'S and photographed every 30 days. 

A series of tables indicate : — The consumption of nitrogen and the j^er- 
centage of nitrogen which each feed supplied for each of the 4 calves ; the 
quantity of nitrogen fed to, excreted and retained by each calf ; the gain 
in live w^eight every to da^'S (on the average, the daily gain was 1.13, 0.68^ 
1.08, and 1,81 lb. respecth-ely for the four calves). 

The amount of nitrogen fed in the food increased, for calf No. i, from 
39.192 gm. per day betw’een the 20th and the 30tli day of age to 1 14.595 gm. 
between the 130th and the 140th day, with a maximum of ii5.iOQgm. and 
there was, during the 120 days above noted, a total of 11138.710 gm.and,on the 
average, 92.822 gm per day. The respective figures for the other calves were: — 
Ci?^/No, 2, from 38,354 gm. between the ist and the 10th day of age, to 
66,118 gm. between the noth and the I20t.h day, with a maximum of 
72.025. gm. total for the 120 days 6451.910 gm.; daily average 53.766. gm. 

Calf No 3, from 27.942 gm. betw^een the 20 th. and the 30 th. day of 
age to 67.944 gm. between the 130th day and the 40th day, wdth a 
maximum of 83.808 gm,; total for the 120 days 7289.240 ; daily average 
60.745 gm. — Calflso. 4 from 11.458 gm. between the 20th and the 
30th day of age, to 75.541 gm. between the 130th day and the 140th 
day; with a maximum of 87.232 gm. total for the 120 days 5784.69 gm.; 
daily average 48.205 gm. 

The percentages of nitrogen excreted in the faeces of the 4 calves on 
the average for the 120 days of the experiment, ivere 34.24, 28.73, 31. 07,, 
25.57, respectively, those for nitrogen excreted in urine w^ere 42.16, 31.52^ 
31.00 and 36.12, those for nitrogen retained were 23.76, 28.81,37.84,. 
and 39.15. 

Calf 'No. 1, which received animal protein in the form of liquid blood, 
consumed the greatest amount of nitrogen, retained less and excreted more 
in the form of urine than any of the other calves in the experiment. But 
the effective amount (in grammes) of nitrogen retained was equal to the 
average for the tw-o calves fed on milk. 

The excess nitrogen eliminated in the urine shows that the nitrogen 
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supplied by the liquid blood has high degree of solubility or absorption 
and .serves as a guide, at least in some measure,. in judging the desirability 
of a ration for calves. W^hen calf No. i received dry blood instead of 
liquid blood, the amount of nitrogen consumed remained fairly constant, 
the retained nitrogen was equal to that previoush’- retained and the 
excreted nitrogen changed from the urine to the faeces. 

Calfl\o. 2, which received the vegetable protein ration, consumed a small 
quantity of nitrogen, retained the smallest quantity in grammes, and ex- 
creted the largest quantity in the faeces. The presence of milk or liquid 
blood increased the nitrogen in the urine to a point which agrees very 
closely with that given b}" the calves w-hich received these foods. 

Calves Kos. 3 and 4 retained the largest amount of nitrogen and main- 
tained a more equal division of nitrogen elimination in the faeces and in the 
urine than the calves wdiich received the substitute ration . Their behaviour 
when changed to other kinds of rations agreed with that of calves which 
received similar rations during the earlier periods of the experimeut. 

85 ~ Can Home Grown ’’ Rations Supply the Proteins Mecessary for High Milk Pro- 
duction? — Hart, E. B, and Humphrey, G. C., in The Journal of Biological Chemistry ^ 
Vol. XXXVIII, No. 3, pp. 515-527. Baltimore, July, 1919. 

A ration composed of cereal grains, silage and clover or alfalfa hay is 
considered by some as sufficiently adequate in protein content for maintain- 
’ ing a high milk production. But in view- of the new' theory according to which 
the value (for growth or milk production) of a protein mixture depends upon 
its qualitative constitution and its quantitative composition and not merely 
on the quantity of proteins fed, it was necessary to determine directly by 
metabolism experiments whether the above-mentioned ration, entirely 
produced on the farm, could furnish protein for a high milk production 
without draining the protein reserves in the tissues of the animal. The 
ration used in the experiment was composed of maize stalk silage and clover 
hay to which ground oats w^ere added in the ist. period of 4 weeks, ground 
barley in the 2nd. period, ground maize in the 3rd. a mixture of approximat- 
ely equal parts of the three graiirs in the 4th, period, all periods of 4 wrecks. 
The amount of energy provided by the 4 rations W'as maintained constant 
^ by the addition of maize starch. The proportion of grains and starch fed 
^ to 3 COWS (Nos. I, 2 and 4) was in conformity to the rule i lb, of grain for 
3 lb. of milk ; that of grains fed to 2 cows (Nos. 3 and 5) was larger than 
the normal. 

The cows belonged to the Guernsey, Jersey and Holstein breeds. ‘Cows 
Nos. I and 3 were good milk producers for they gave 34 to 37 pounds of milk 
daily when the experiment commenced. Although these cows were fed 
ad libiUim they had a negative nitrogen metabolism from the beginning of 
the experiment for 5 or 6 weeks, during which time their milk x^roduction 
decreased gradually to a point where the ration consumed maintained a 
state of nitrogen equilibrium, which was reached before the end of the 
second period of 4 wrecks. 

Cow No. I, during the 8 weeks when she was put on a ration of oats fol- 
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lowed by barley, decreased tlie amount of' nitrogen secreted in the milk 
by over too gm. per week ; this quantity decreased by over 150 gin. per 
week in the case of cow No. 3. On December 3, cow No. i produced 33.8 
lb. of milk and on February 3, only 23.7 lbs. cow No. 3 gave 36.9 lb. 
on December 3 and 25.9 lb. on Februar^^- 3. Cow No. 2 consunied a 
large amount of food but she gave less milk than cows Nos. i and 3, wliich ena- 
bled her to maintain herself in nitrogen equilibrium on the grain ration -j- 
silage +• clover hay. The amount of nitrogen secreted in the milk produced 
by her during a week scarcely decreased b}- 60 to 70 gm. ; the quaiitit}" 
of milk was also sensibly maintained ; it varied only from 23.7 lb. on 
December 3, to 20.1 lb. on March 17. These results show clearly that 
ordinar3- '' home groivii ” foods suffice onN for a moderate milk production. 
The data set forth in the Table below confirm the conclusion that the essen- 
tial change incident to an intake of protein insufficient bcth in quantity 
and qiialit^^ for nitrogen ecjuilibriiim in a milking cow is a rapid decrease in 
the secretion of milk and not a change in the percentage composition of 
the milk. 


Decrease in quantity of milk produced by cows in negative nitrogen halancCj 
but maintaining the percentage composition of the milk. 




Cow No. I 

1 

Cow No. c 

Cow No. 3 

Cow No. 4 

Cow No. 5 



Dec. 

Jan. 

Dec. 

Mar. 

Dec. 

Jan. 

Feb. 

Mar. 

Feb. 

Mar. 



16 

13 

.6 

10 

16 

13 

10 

10 

10 

10 

Mk daily .... 

. , . .lb. 

327 

26,8 

24-3 

21.2 

32.6 

26.0 

32.9 

19.6 

31.3 

23.0 

Total solids . . . 

. . . . % i 

13-57 

13-52 

14.27 

14.17 

13.07 

12.73 

10.96 

11.90 

12.07 

12.58 

Fats 

0/ 

. . . . /O 

4.60 

4-45 

1 4-70 

5.10 

4.10 

3-50 

2.80 

350 

3.10 

3.60 

Nitrogen 


0-49 

0.47 

j 0-53 

j 0-53 

0.46 

1 ' 

0.47 

0,41 

0.48 

0.50 

0.49 


The mixture of oats, barley' and maize was not better than rations 
containing a single grain. During the period of observation the live weigh 
of the animals gave no indication regarding their nitrogen equilibrium. 
Covvs Nos. I and 3 lost heavily in weight under conditions of negati\'e nitro- 
gen balance : they changed respectively from 1024 to 935 lb, and from 
885 to 762 lb. between December 2, and January. 20. 

Cow No. 2 which was in nitrogen equilibrium during the 16 weeks of 
the experiment did not lose weight but did not increase appreciably for 
she changed from i 088 lb, on December 2 to i 199 lb. on Marcli. 27 
Cows No. 4 and 5, although in negative nitrogen balance during 4 or 5 
w^eeks increased in weight respectively from 1356 to 1395 lb. and from 
1135 to 1200 lb. betv^een January 20 and March 17, 

The animals in negative nitrogen balance decreased their production 
of milk by 8 to 10 lb. in 5 or 6 weeks : this amount would liave a market 
value of about 50 cents. 

The cost of the addition of 2 lb. of protein concentrates to the daily 
ration would therefore have been more than covered. 
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Conclusion. — A cow with a low milk production and a good ape- 
tite can be kept in nitrogen equilibrium with a home grown '' ration, but 
a good milk producing cow requires a supplement of protein concentrates 
to avoid loss of nitrogen and consequent decrease in the milk production. 

86 - Alfatfa as Sole Food of Dairy Cattle m the United States. — wonr, F. w., in 

Journal of Dairy Science , Vol. I, No. 6, pp. 447-461. Baltimore, Marcli, 1918. 

The two most important changes in American agriculture during tire 
past 25 years are the introduction of the silo in cattle farming and the in- 
troduction or the extension of alfalfa cultivation. The silo has spread from 
the east westwards and alfalfa from the west eastwards. At the present 
time alfalfa occupies over 30 % of the irrigated area of the United States 
and 7 % of the entire area under hay and fodder crops. The proper uti- 
lisation of a crop of this importance becomes therefore a most important 
economic problem both for the individual farmer and for the community. 
Furthermore, the fact that a very large number of farmers in the western 
States practise the method of feeding cattle exclusively with alfalfa has 
raised the question whether this practice is really the most economical. The 
author's research, carried out during more than 3 years at the California 
Agricultural Experiment Station, aimed precisely at clearing up this 
point and it was purposed to relate and discuss tbe principal results 
that have been so far obtained. The experimental data at present include 
9 lactation periods for heifers fed, since the experiments began, exclusively 
on alfalfa, and 9 lactation periods for heifers of similar age, breed, etc., 
fed on rations of alfalfa hay, silage, and mixtures of various concentrates 
(mainly rolled barley, dried beet pulp, coconut meal, and wheat bran). 

The influence of the two methods of feeding has been studied from the 
following standpoints : — Increase in live weight and body measure- 
ments during the tests ; the influence on the calves produced the heifers; 
the influence on the production of milk and butter during each lac- 
tation period ; the relation between the food consumed and the dairy 
production. 

Influence on live weight and measurements. — The average 
gains in live weight were greater with mixed rations than with alfalfa alone, 
in both series of tests ; with the farmer the average gain was i.ii lb. 
before calving as compared with 1.05 lb. for alfalfa alone ; during the en- 
tire period, the average increase was 0.60 lb. against 0.50 lb. per day, res- 
pectively, an average difference of 20% in favour of the mixed ration. 

These results clearly indicate the nutritive su|)eriority of the mixed 
ration compared with that of alfalfa alone, at least so far as gain in live 
weight is concerned. The increases in measurement were expressed in 
percentages and the figures recorded for both series in the period before 
calving and during the ist and 2nd lactation periods higher for the 
animals fed on mixed rations than for those which only got alfalfa. How- 
ever, these differences disappear when longer periods or summary data 
for J)oth lots are considered, except, however, the two measurements re- 
lating to length and girth. While these results are not conclusive, they 
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indicate a tendency towards a greater body development witli mixed rations 
than with alfalfa only. 

Influence on the caeves dropped by the heieers. — Since the 
beginning of the experiments there were 2 lots of 13 calves each compris- 
ing 6 Jerseys and 7 ptire-bred or grade Holsteins. The calves dropped by 
the heifers fed on alfalfa weighed, on the average, 59.8 lb. at birth and those 
dropped by heifers cn mixed rations averaged 64.4 lb, an average increase 
of 8 % for the latter. The experiments are at present insufficient to pre- 
dict whether this difference will be maintained later with the growth of 
the calves, but a higher live weight at birth is itself a factor favourable 
to the future growth of a young animal. 

Infexjence on dairy production. — The animals under experiment 
have furnished up to date complete records of production and food con- 


Food consumption md production, 1914-917. 



^ .2 

Yield 

per lactation 
period 
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t'ood consumption 



0 

Cj 0 

sctn 

d "S 


Butler fat 

E 
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Alfalfa hay 

Green 

alfalfa 

Silage 

Green 

ilaize 

in 

0 


days 

lb. 

Ib^ 

per 

lb. 

lb. 

lb. 1 lb. 1 

lb. 

Ih.' 

Eot I. 
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j,s‘/ ladaiion period 







i 



Fayne {pure Holstein) . . . 

36418850.0 265.28: 

2.99: 

1207; 

9079' 

6065 — c 

— 

— 

Jap (pure Jersey) 

365 

5010.2 

251.09 

5.01' 

7921 

7870 

7S53! — : 

— 

— 

Begonia 2nd (id) 

277 

2670.1 

121.^4 

4.55 

86ri 

5864 

7883: — ; 


— 

Maria (Or. Holstein) .... 

316 

002 1. 1 

197.70 

3.2S 

1064. 

7904: 

39S2! — - 

— 

— 

Fairie (id) ' ... 

382 

6467.7 

217 - 15 ! 

3-36 

940' 

9092 

4451 ' '' 

— 

— 

Babette (id) . , . 

305 3435 *5 

X72.20: 

3-17 

1017 

7312 

4234 ; -- 

— 

— 

Averages 

335 

57 DJ-I 

204.19 

3.5^3 

1007 

7954 

57 J 5 ! — 

— 

— 

2 nd lactation period 










Fayne 

345 

8216.8 

258.65 ; 

3.15 

133-1 

8677, 

4,069: — , 

— 

— 

lap 

368 

5221.3 

301.76: 

5 - 7 ^ 

; 

9402 

5959: — 

— 

— , 

Begonia 2nd 

34S 

5678.4 

297.09 

5-23 

925: 

8894 

3072 ; 

— 

— 

Averages | 

354 

1.372.2 

285.831 

5.48 

1050 

8991 

5 P 321 — 

— 

i 

Eor II. 
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Bess m (pure Holstein) . . 

284 

5978.6,166.681 

2.79 

; 1312 

4808 

24521 6299 

62*:) 

‘ 73 -. 

University II (pure Holstein) . ' 

366 

9907.0 1 352.62! 


’ 1169 

6285: 

3055 7692 1 

— 

I 2881 

Memiaiden II (pure Jersey). 

399 

7070.1 

346.63: 

4.91 

i 818 

5232 1 

7500: 5958; 

1214- 

I 223,8- 

Kora’ (id) ... 

36816548.0 

337 * 21 : 

515 

! 877 

' 481s: 

745^1 53 «y 

934 - 

1 2590 

Duchess (Gr. Holstein) . . 

351 

7691-5 

262.16! 

3*41 

; 1 1 10 

' 5395: 

23S0, 75281 


2366 

Paula (id) 

359 

6961 .0 

317-°! 

4.55 

; 1057 

I 5395 1 

2380 1 8056! 

195 ^ 

2260 

Averages 

355 

7359.4 297-05! 

4.04 

' 1057 

5314 

4206 6819' 

495 

1 2168 

2 ud ladaiion period 
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University II , 

176 

4702.4 167.391 

3.56 

: 1448: 

' 3200; 

2422: 2535: 

175 

1 

1 1 22’ 

Mermaiden II , 

363)10136-7 

519.86 

5.13 

1 909, 

E659: 

30551 Sou: 


3955 

Nora .......... 

368 

7419-7 

'367-23 

4-95 

1037 

59011 

3055 75 

— 

2786 

Averages 

302 

7419.6351*491 

4.74 

1131 

5253 

2844 6244 

5S 

262X 
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sumption for 12 first lactation periods and 6 second lactation periods. 
The following Table shows the average production during the experimental 
period and the amount of food consumed. It will be noted that the 
mixed rations have proved decidedly superior to alfalfa alone so far as 
the production of milk and butter is concerned. 

The average content of dry matter in the alfalfa rations was 24.9 lb. 
and in the mixed rations 28.6 lb ; the nutritive ratios were i : 3.7 and i : 5.3 
respectively. 

For every 100 lb. of dry matter supplied in the ration of alfalfa alone, 
70.7 lb. of milk and 2.82 lb. .of butter w^ere produced, against 79.4 lb. 
and 3.50 lb. rCvSpectively per 100 lb. of dry matter supplied in the mixed 
rations, an improvement in the latter over the former of 12 per cent, in the 
milk production and of 23 in the production of butter. 

The explanation of these facts should be looked for in the number of 
calories furnished by the 2 rations. On the basis of the values given by 
Ariusby, the alfalfa ration furnished 2.05 lb. of digestible protein and 
9.9 calories, against 2.08 lb. of digestible protein and 15.4 calories for 
he mixed rations. 

If the problem is considered from an economic standpoint, the prac- 
tical results of feeding dairy cows may vary according to locality and the 
prices of foodvS. Taking the following prices of foods: — 

Alfalfa hay, §2 per ton; green maize and green silage, §3; maize 
silage, §4; concentrates, S30; the cost for the ist and 2nd lactation 
periods would be I56.34 and $61.49, respectively, using alfalfa alone, and 
$74.5-1 and $87,71 respectively for mixed rations an increase of $28.17 for 
the 1st lactation |)eriod and of $26.22 for the ist. In these latter years 
farmers could not get a higher price than $8 .oq per ton for alfalfa hay 
ill stack, when concentrates cost $20 to $30 per ton. Evidently, under 
these conditions there is no gain in changing from the alfalfa ration to 
the mixed ration. 

The problem can only be solved case by case, especially as there are 
plenty of examples of excellent results obtained by feeding wdth alfalfa 
alone. One herd of 23 stall-fed cows under test by one of the Cow-Testing 
Associations gave a general average of 410 lb. of butter fat on no other food 
but alfalfa throughout the year. However, it remains an established fact 
that mixed rations have an absolute superiority in the matter of produc- 
tion and growth, even if the superiority is only relative from an economic 
standpoint. 

S7 - Relationship between the Quality of Proteins in Foods and Milk Production 

of Cows (i) * — Hart E. B. and Humphrey G. C., in The Journal of Biological Chemistry , 

Vol. XXXV, No. 2, pp. 367-383. Baltiinore, Aug., 1918. 

Two Guernsey cows and one Jersey were used in the experiments des- 
cribed in this paper. The daily production of milk of the 3 cows indi- 
cated by Nos I, 2 and 3 was 22.00, 28.00, 24.20 pounds respectively. The 
ration was made up of 14 % of alfalfa hay, 56 % of maize stalk silage, 

(i) See i?., Aug., 1935 No. 834. ~ i?., Aug., 1918, No. 888. [Ed,] 
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12 % of maize meal, and 18% of a mixture of starch and stipplemeiitary 
food. The nntiitive ratio of the ration was i : 8.4. Total protein represented 
10 % of the dry matter; 50 lb. of the ration furnished 2.32 lb» of diges- 
tible protein, of which about 37 % came from the supplementary foods ; 
. the production energy varied from 20.59 to 20,76 big calories. The ni- 
trogen balance during the whole period of the test which lasted 16 weeks, 
was always negative no matter what the sux^plement was. During the 
test the cows maintained their live weight, but there was a sHght decrease 
in milk production. The percentage composition of the milk remained 
almost constant. 

The efficiency of the various rations is shown in the folloudiig Table : — ■ 


Absorbed nitrogen used for milk production by cows fed on alfalfa hay 
with various concentrates. 


Concentrate 

Cow No.' I 

Cow No. 2 

Cow No. 3 

Olnteu feed (gluten and maize bran ground together) . 

40 % 

43 % 

43 %- 

Linseed meal 

40 

47 

39 

Brewers’ grain ..... 

51 

53 

50 

Cottonseed meal . . . . . 

35 

42 

28 


Earlier studies by the authors (i) showed that gluten feed is distinctly 
inferior, for milk production, to linseed meal and to distillers grain as sup- 
plements for proteins to the ration '' corn stover (2) + maize meal ; 
that, on the contrary, as supplement to the ration clover hay + mawe 
meal, gluten feed is practically equivalent either to linseed meal or distil- 
lers grain ; the experiments now dealt with show that as supplement to 
the ration alfalfa hay + maize meal, gluten feed is equal to linseed meal, 
superior to cottonseed meal and inferior to distillers, grain. Cottonseed meal 
with the ration alfalfa hay + maize meal was the least efficient of the sup- 
plements. 

Distillers grain was the most efficient of the supplements, perhaps 
because it contains the embryo proteins. An equally efficient protein mix- 
ture might be obtained by adding 10 to 15 % of nraize germ meal to 
gluten feed. 

These results once again show the* limited value of any classification 
of natural foods in respect of the efficiency of their proteins based on the 
determination of that nutritive value in a single food or in a single mixture 
of foods. 

88 ~ Water Requirements for Milk Production — mccandlish, a. c. and Oaessler, 
W. G.j in Journal of Dairy Science, VoL II, No. i, pp. 4-8, Baltimore, Jan,, 1919. 

Experiments carried out at the Iowa Agricultural Experiment Sta- 
tion, United States, with the object of determining the amount of water 

(i) “ Cora stover ” = laaize plants without the ears. (Ed.) 
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(exclusive of what is naturally contained in the food) required for inilk 
production during the hot dry summer months by cows fed with fodder 
harvested on the farm. The cows were watered twice a day ; the quan- 
tity of water consumed was determined by weighing the animals be- 
fore and after watering. The moisture in the foods was determined, 
the amounts fed were weighed. The general results are set forth in the 
Table below. Results similar to those of the writers, obtained at the 
South Dakota Agricultural Experiment Station by C. Tarsen, E. H. 
Hunoerford and D. E. Bailey (i) show that for 100 lb. of milk produced. 
433 lb. of drinking water is required and a total of 570 lb. of water {in 
drink and food) is needed. 


Production of milk and consumption of water by 5 milch, cows. 


Breed 

i Duration 

1 of the 

■ trial 

j 

Average 

live 

weight 

Milk 

produced 

Fat 

produced 

Water drunk 
per 100 lb. 
of milk 
produced 

Water drunk 
-f- water 
in food 
per 100 lb. 
of milk 
produced 

Water drunk 
-f water 
in food 
per roo lb. 
of 

dry matter 
consumed 


1 days . 

pounds 

pounds 

pounds 

pounds 

pounds 

pounds 

Jersey .... 

• j 50 

834 

972 

44 

320 

512 

506 

A^Tsliire . . . 

• ! 25 

918 

i 705 

26 

361 

431 ^ 

i 661 

Ayrsliire . . . 

. 1 15 

1039 i 

i 462 

I ' 

286 

453 

681 

Guersey . , . 

■ i 50 

1024 

! 991 

42 

338 

1 536 

521 

Holstein . . 

• 1 

1224 

87s 

34 

424 

678 

518 

Proinedio* 

— 

IOOt.8 

— 

— 

345,8 


5 'jrif .4 


Conclusion. — Water consumption is most important for milch 
cows. When a cow is fed on fodder and grain, about 350 lb. of water in 
the food are consumed per 100 lb. of milk produced and in addition about 
200 lb. of drinking water will be needed ; about 550 lb, of water will there- 
fore be required per 100 lb. of milk produced during the summer months. 

89 - Dairy Cattle Feediing Expsrimsnts in Tern U. S. A. — Ewing,"?, v., rxdgway, j. 

W. and Doubt, W. a. in, Texas Agricultural Experiment Station Bulletin, No.238,pp. 5-14. 

College Station, 1918. 

I. — Cottonseed meal v. Gfoundnut feed for milk production. 
Two lots of 6 cows each were fed alternately by the reversal method during 
four three-week periods on two grain rations, maize chop and groundnut 
feed (in the proportion i : i) and maize chop and cottonseed meal (3:2). The 
cows when on the peanut ration produced 178.7 lb. more milk and 8.85 
lb- more butter fat than they did on the cottonseed meal ration, but ow- 
ing to the fact that about 50 % more protein supplement was consumed, 
the increased production was not profitable, since groundnut feed and cot- 
tonseed meal were purchased at almost exactly the same price. 


(1) See R., June 1918, No. 666. {Ed.) 
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A third lot of 6 cows fed during the entire 12 weeks on maize chop, 
groundnut feed, and cottonseed meal (6:3:2) produced 58 3 lb. of milk and 
1,08 Ih. of butterfat more than the other cows when on the cottonseed 
meal ration. The third ration was considered the most economical of those 
tested. It is held that, under Texas conditions, where proteins are generally 
cheaper than carbohydrates, the i^roper basis for comparing feeds is the 
percentage of total digestible nutrients and not the protein content. 

II. — Comparison op methods of preparation of velvet beans 
FOR DAIRY COWS. — The grain mixture used in this experiment consisted of 
corn bran, eottonseed meal and velvet beans (2:1:3) and the roughage of 
pasture. Each of four different iva^^s of preparing the beans (veh'et beans— 
Macuiki pnifiens utilis) was tested in rotation with 4 lots of 3 cows, 
each lot receiving beans prepared b}^ a particular method for 20 days. The 
amount of grain fed in each period was the same. The milk produced by 
the cows, when the beans were fed whole, totalled 6337 lbs., when the beans 
were cracked, 6345 lb., when cracked and soaked in water, 6398 lb. and 
■when ground, 6690 ib. The feeding of cracked beans soaked, and of gro-und 
beans u’as accompanied by an increase of 7 or 8 lb. of butter fat. The in- 
crease in milk resulting from grinding was about 57 gallons for a ton of beans ' 
which at 40 cents a gallon is woiih § 22.80. Since mills will often grind the 
beans for 8 2.50 a ton, and the grinding can be done on many farms for 
85, the operation is deemed distinctly profitable. No differencCvS in palat- 
ability apparently resulted from the various methods of preparation. 

90 - Winter Bations for Dairy Heifers in Missouri U. S. A. — eckles, c. h., in Vniver^ 

siiy of Missouri College of Agriculture^ Agricultural Experiment Station Bulletin 158, pp. 3- 

54, 16 fig. Columbia, Missouri, 1918. 

This bulletin compares 15 rations with reference to their value and eco- 
nomy in promoting growth of dairy heifers during the winter months, and 
is based upon 76 individual feeds and growth records of heifers. Seventeen 
of the animals ivere included in the light-fed group of lieifens forming a part 
of a previous investigation (i). The others were used in a series of feeding * 
experiments conducted annually each winter from 1913-14 to X917-18. Of 
the total number of heifers 31 were Jersey, 34 Holsteins and 9 Ayrshires. 
One of the Jenseys and one of the Holsteins were used two seasons. 

1^01 each of the animals the following data are published : Age at the 
beginning of winter feeding, average daily consumption of eacii feeding 
stuff offered, digestible crude protein and net available energy of the daily 
rations (based respectively upon the average figures published by Henry 
and Morrison and by Ai^mbsy), initial weight and height at withers, 
normal weight and height for animals of the same breed and age, daily 
gain in weight, total gain in height, and the gains in weight and height 
to be expected of similar heifers under normal conditions. 

The J erseys varied in age at the start from 6 to 20 months, the Holsteins 
from 7 to 21 montiis and the Ayrshires from 9 to 15 months. The feeding 

(i) Summarised in i?., Oct, 1916, No. 1094. {Ed.) 
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periods were mostly 5 months. The data on normal grow^th are taken from 
those accumulated at the Missouri Station, of which a summar\^ was given 
in article No. 1188 of the International Review of the Science and Practice 
of Agriculture, Oct. -Dec. 1919. 

The combinations of feeding stuffs compared include : i) Alfalfa hay 
alone ; 2) alfalfa and silage ; 3) alfalfa and maize ; 4) clover ha}" and 
maize ; 5) silage, alfalfa and maize ; 6) silage, tinioth}?" hay and maize ; 
7) silage maize and cottonseed meal ; 8) silage, timothy, maize, and cotton- 
seed meal. A variety of different proportions of grain and roughage wes 
tested. It was found that animals fed a ration w"hich resulted in heavy gain 
during the vdnter made only small gains the following summer on pasture. 
When the winter ration was so meagre that the animals were low in vitality 
ill the spring fairly large gains were produced on summer pasture, but in 
most cases they were not large enough to compensate for the small winter 
gain. Neither extreme in winter feeding is considered economical. The 
best results, it is held, follow a winter ration that keeps the animal in 
moderate flesh and produces grow’-th as nearly normal as possible. It 
was found that normal growth could be obtained from rations furnishing 
considerably less protein than that prescribed by the Wolff-Deh3\iann 
standard. 

Of the 17 heifers wintered on alfalfa alone, only 2, both rather ma- 
ture, made a gain in weight equal to normal. Although alfalfa is probably 
the most palatable roughage used for cattle in the United States and the 
qualit}^ fed was of the highest, still the animals did not consume enough to 
suppl}^ sufficient energy to allow for a greater growth. 

The 15 heifers fed both silage and alfalfa made better gains than those 
fed alfalfa alone. The best gains occurred when both roughages were fed 
at wdll. On this ration animals more than 9 months old made practically 
normal gains. They consumed the silage and alfalfa in the proportion ox 
2:1. Younger calves needed grain in addition in order to grow normally. 

The most satisfactory ration of all those tried was silage ad lib., and 
legume hay limited to about 6 lb. daily and 2 lb. of maize daily. On this 
ration heifers of all ages throve and made gains somewhat above the 
normal. 

Fair results may be obtained from silage alone for roughage, if legume 
hay is not available. In this case about 2 lb. of concentrates should be 
supplied daily, of which one half should be a high protein feed such as Hu” 
seed or cottonseed meal, the remainder maize, or other grains if the cost 
is less a pound than for maize. The animals made better gains and seemed 
to be more contented if about 2 lb. of timothy hay per day was added to 
a ration of silage and grain. 

Alfalfa or clover hay fed at will with 2 or 3 lb. of maize daily made a 
satisfactory ration for heifers of any age from 6 months to within a few weeks 
of freshening. 

It is considered best to continue feeding grain to all heifers for a few 
months after the cessation of milk feeding. At a later age they can be 
fed exclusively on roughage if necessary without greatly retarding their 

[s®] 
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growth. It appears that Holsteins are able to make more nearly normal 
gains on a ration composed mostly of roughage than are Jerseys. 

91 "" Winter Cattle-feedingTrials in Indiana, United States. —Skin-ner, j. h. and Starr, 
C. G. in Purdue University Agficultural Experiment Station^ Bulletin No. 220, 26 pp., 
I fig. J^afayette, 1918. 

With the object of following up previous work (i), relating to the stud}?- 
of 'the distribution of small rations of maize for fattening steers, and of 
making a comparison of the food values of silage composed of maize + 
soya beans and maize silage, a food test was made on 69 two-year old 
steers dhdded into 7 lots, lasting 120 days from December 13, 1917. 

I^ot IV received a medium ration of maize (12 lb. per head daily), 
except at the commencement of the trials. Dot III received half that 
amount and Dot I only got maize during the last 40 days of the trial. The 
steers were also given cottonseed meal to the extent of 2.5 lb. daily per 1000 
lbs live weight, good maize silage and clover hay. 

The three other lots were placed on a medium ration of maize ; two 
of them received in addition silage composed of maize + soya beans, 
and the third maize silage. This kvSt lot and one of the lots which got 
silage composed of maize + soya beans received maize only as concentrate. 
The maize was of the same quality in the maize silage as in the silage 
composed of 2 parts maize + i part soya beans cut at the same time as the 
maize and when the pods w^ere still green but with the beans well formed, 
and the .leaves were beginning to turn yellow. The results are shown in 
the following Table : — 


Results of the experiment. 


i 

Average 


Pounds of food consumed 



Profit 

Average 

Initial 

daily 

per pound gain in live weight 

Selling 

per 

^ daily 
■o ' ration 
^ ; of 
i maize 

weight 

per 

bead 

gain 
in live 
weight 
per 

head 






price 

per 

cwt. 

$ 

head 

Maize 

Cotton- 

seed 

meal 

Maize 

silage 

Mixed 

silage 

Clover 

hay 

(m)t in- 
cluding 
profit 
on pigs) 

$ 

: lb. 

lb. 

lb. 








I 4.15 

1050 

1.77 

2.34 

1.58 

26.8 



2.26 

14.85 

34.62 

II : — 

j 1050 

1.66 

— 

1.69 

32-6 

— 

2.51 

X4.55 

35-55 

HI 1 5.42 

1036 

1.87 

2.90 

1.52 

24.4 

— 

2.48 

14.^5 

32.88 

IV 1 10.73 

1047 

2.40 

4.48 

I.21 

1 16,0 

— ' 

1.79 

15.35 

39.B5 

V 1 10,73 

1044 

■2.30 

4.66 

1.26 

— 

17.0 

1.96 

15.25 

36.02 

VI 1 11.65 

1042 

1.92 

6.07 

— 

— 

19.1 

2.26 

I-I .35 

1 25.86 

VII i 11,65 

i 1044 

1.79 

6.50 

— 

20.7 

i 

2.38 

14.65 

27.44 


* lyot I was given no maize dtiring the first 80 days 


Maize was valued at $1.12 per bushel ; cottonseed meal at $53.50 
per ton ; clover hay at $25.00 per ton and the two kinds of silage at $7.50 


(i) See R. June 1918, No. 668 and R. Ang. 1918, No. 887. 
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per ton. At these prices Lot II gave the cheapest gain per unit of live 
weight and Lot IV was second, but considering the smaller gain in live 
weight and the less finished condition of the steers, Lot II w-as not so pro- 
fitable as Lot IV. There was no noticeable difference in the two silages 
used. The comparison of Lots IV and V with Lots VI and VII respective- 
ly seems to prove that the omission of a concentrate containing protein 
diminishes the economy in live-weight gain, the degree of finish attained by 
the steers, and the gain per head. 

Each lot of steers was accompanied by pigs. The authors give the 
quantity of grain which the pigs ate and the pork produced, but as differ- 
ent quantities of grain were given to the pigs in the different lots and, in- 
some cases, they were given tankage in addition, it is not possible to make 
any exact comparison between the lots of steers regarding the profit de- 
rived by feeding pigs with them. 


93 - ’Uruguay Sheep. — Wilson, it. B. (Jefe de la Oficina de Estadistica agricola), in 
’"’^Rivista del Ministerio de Industrias^ Republica Oriental Year VII, No. 47, 

pp. 343-380, II dgs. Montevideo, 1919. 

It is not known when and where sheep were first introduced into 
Uruguay; according to certain writers, it was at the beginingof the XII th. 
century. The sheep introduced belonged to two distinct breeds, which even 
after centuries of neglect and degeneration, have preserved their typical 
characters: the first, which became known as the “ pampa breed was 
derived from the, “ churra ’’ type from Spain, which in turn partly owed 
its origin to a cross with breeds of English wool producers ; the second was 
called ” criolla“. The pampa ” sheep was valued for its production of 
wool and “ criolla ’’ used only for meat. 

In 1842, 991 040 kg of wool was exported from Uruguay, and in 1862, 
286 3061 kg.,m 1870, 12545 400 kg. Since then progress has been very 
rapid and constant, as the figures of the following table show ; 

Export of sheep and their produce from Uragmy 
from 1876 to 1900. 


Quinquennial periods 

i 

Live sheep 

Skins with fleece 

• 

Wool 

1876-1880 

79 782 

16 770 063 kg. 

80 861 820 kg. 

1881-1885 - . . . 

435 282 

1 23269718 H 

125 388 799 

1886-1890 ' 

2S9 010 

, 36 286 934 

163 375 865 

1891-1895 ! 

438 699 

28 807 657 

172 593 083 

1896-1900 

866 291 

I 33 534 732 

1 

201 609 880 


Erom the end of the XVIIIth century rams of different breeds were 
introduced from Spain, France^, England, Germany, and Austria, to im- 
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prove tlie sheep of the coiintr}", but the majority, as the improving breeds 
was of the Rambouillet breed. 

On the occasion of the ist, ''Congresso Ganadero Agricola ” (Congress 
of Stock breeding and Agriculture) organised by the “ Asociacioii Rural 
deiUrugiiay '' at Montevideo, in 1895, the following resolutions were 
paSvSed : — 

(1) To improve and increase the yield of wool and meat, the early 
maturing pure Rambouillet breed should be adopted. 

(2) In surroundings suitable to English meat breeds, these breeds 
should be used to increase the yield of meat. 

The census of 1900 showed for Uruguay a total of 18068717 head of 
sheep and an annual production of 32 749 381 kg. of wool, that is to say, on 
an average, 18.12 per head. In 1908, there were 26 286 296 sheep 
and the census made in April, 1916, (that is to say before the lambing 
season) showed only ii 472 S52. This heavy decrease (56 %) of the 
total number of sheep had been foreseen since the export of wool from 

1912 (80940342 kg.) to 1916 (30602061 kg.) had decreased by 62 %. 
After that the total iiicreavSed and for 1919 the author estimates it at 
abpnt 15 million head. 

In 1902 the Ea Frigorifica Uruguaya '' Co., Ltd., was founded, 
which, in 1905, began exporting frozen mutton to Europe. Its produc- 
tion increased from 100 432 animals killed in the season 1904-1905, 
to 314 041 animals in 1911-1912, and 225724 in 1912-1913. There was 
then a sudden and very heavy decrease during the whole period of the vrar. 

The ‘‘ Frigorifico Montevideo'" (Swift Company) began work in 1912- 

1913 and in each of the years 1913 to 191S killed 160301, 108791, 
105 600, 12S 940, 46 659, and 39 199 animals respectively, of an average 
live weight \7'arying during the several years of that period, -between 48 kg. 
and 57.6 kg., figures corresponding to an average weight of from 23 kg. 
to 29,3 kg. per animal, cut up and prepared for sale. 

The frozen mutton industry, in consequence, has had for result the 
breeding of a greater proportion of meat breeds (Eincolii and such-like) 
and a smaller proportion of Merinos, as will be seem from the following 
figures : — 

i '■ ' 

1 Numbers 


- 

1 in lyoS 

in 1916 

1 

Merinos . 

t 

j i 

i 6070701 

i 

4363C>i3 

Eincoln and such-like (White face). . . 

1 I039S21 1 

6723040 

Shropshire and such-like (Black-face) . . , 

' 226559 

3274S3 

Other breeds 

176917 

1 

Breeds not specified 

i 17402S33 

1 

Criolla 

i • I 37°°25 

59316 

Totals . . . 

1 26286896 i 

11472S52 
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94 - Sheep Feeding in the United States ( 0 .— >skinner, j. h., and starr, c. g., in Pm-dne 

L'nivcrsiiy Ai^riciiltiiral Experiment Station Bi{lleii}iKQ. 221, 20 pp. I^a Faj^ette, Iiid., 191S. 

Fattening lambs in the western States ; trials carried on in 
1917-1918. — This Btilletiii includes 4 papers aiming at the determina- 
tion : (i) of the influence of shearing practised some little time before sale 
of the lambs for slaughter ; (2) of the possibility or otherwise of restricting 
the grain ration to the latter part of the fattening period ; (3) of the 
use of hominy feed” (brewers grain + maize bran) as a substitute for 
maize. (4) of the value of linseed meal as a protein supplement ; and 
aiming at obtaining also other data regarding soya beans as a protein sup- 
plement, the reduction of dry roughage and the increase of silage. ■ 

Commencing from October 28, 1917, 7 lots of 25 lambs each and 
I lot of 24 lambs w^ere fed in the trials. The control lot \¥as given maize 
and cottonseed meal (7 : 1) and, in addition, twice a day, maize silage -j- 
clover hay, and was sold with fleece. 

The appendedTable indicates the modifi.cations of this diet introduced 
for the other lots and the more important results obtained. Grain and 
supplements were mixed in the same proportion for all lots except the lot 
which was given no grain at the commencement of the feed trials and which 
■was always given cottonseed meal (0,226 lb. per head per day) with silage. 
During the early days of the trials, all the lambs, except the last above- 
mentioned lot, got a certain amount of oats, altogether about ii lb. per 
head, to accustom them to a grain ration. 

Under the market conditions at the time of the trials there was no |)ro- 
fit. The sale price assigned to the control lot w^as $17.00 per cwt. The 
low average gain in live weight realised by the shorn lambs is directly due 
to the decreased consumption of silage consequent on shearing ; the shorn 
lambs also lost in selling price. Although maize cost $1.12 per bushel 
and “ hominy feed ” cost $60.00 per ton, the lambs fed on the latter gave 
a higher profit because of the smaller consumption of the concentrate per 
unit of gain in live weight and because of an increase of 10 cents per 
100 lb. in the selling price. Feeding with maize limited to part of the period 
of the trial gave a lower cost of feeding to the extent of about 12 cents per 
head compared with the control lot, but the lower gain in live weight and 
the decrease of 15 cents per cwt in the selling price caused a decrease in 
the profit. 

Uinseed meal and crushed soya beans were valued at $60.00 per ton 
and cottonseed meal was bought at $53.00 per ton. The food value of 
soya beans was equal to that of cottonseed meal ; the sale price of the 2 lots 
w^hich got the former or the latter in an other-wise similar diet, w^as iden- 
tical. The difierence in the profit is due to the difference in the cost of 
the food. The increased profit given by the lot w’-hich got linseed meal was 


(i) For previous work, of wMdb. the trials published in Bulletin 221 are the contiiwiation, 
see i?., June 1918, No. 669 and BMay 1919, No. 633. {Ed,) 
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partly caused smaUer consumption of concentrates per unit of gain in 
live weight. Clover hay was valued at §25.00 and silage at $7.50 per ton^ 
but neither feeding with hay every fifth day only (which reduced consump- 
tion by one half), nor completely ceasing to give hay after the 3rd week, 
that is to say when the lambs received full feed, was profitable because 
of the smaller gain in live weight. 


Results of go days trial feeding of lambs. 


: 


Daily 

gain 

Pounds of food consumed 
! ner nound gain in live weight 



; Average 
i initial 

; 

Concen- 



proht (4) 
or loss ( — ) 


weight 

lb. 

per head 

lb. 

j Grain 

i 

trate 

vSilage 

Hay 

per head 

8 

Control lot 

, 

.n 

' o.cSr 

2.97 

0.52 

5 * 4 ^ 

2.28 


0.10 

Uot shorn after 75 days . . . . ; 

56.2 

0.238 

3-51 

0.()2 

6.27 

2.70 


1. 19 

Hominy feed ” instead of Maize. , 

5 d -7 

O.2S1 

2.93 

0.52 

5-20 

2.27 , 


0.23 

No grain during first .|o days . • ' 

56.0 

i O.27S j 

2.45 i 

0.8 1 


2.69 

+ 

0.06 

Uinseed meal as concentrate . . , 

56.3 

0.283 

2.94 

0.52 

5-38 

2,20 

4' 

0.29 

Crushed soya beans as concentrate 1 

56.2 

1 0.280 

2.97 

0.52 

5.52 

2.29 


0.03 

Hay during early weeks only . . ; 

56.0 

0.231 

3,61 

0.64 

S.59 

0.87 


0.40 

Hay every 5 days 

56.0 

' 0.260 i 

!' 

3.21 

0.57 

! 7.15 

1.24 

— 

O.IO 


95 - Feeding of Lambs - Trials in. Kansas, U. S. A. — Kansas A^ncuitumi Experiment 
Staiion Repertj for the Year 1918, pp. 43-43. Manhattan, 19x9. 

Comparisons were made between the following nutriments as ieeds for 
lambs in the western United States: — shelled maize and whole kafir 
corn ; alfalfa hay and sweet clover hay ; silage and no silage. The trials 
lasted 60 days, during January and February, 1918. They began with 5 
lots of 60 lambs each, but one lot was eliminated later on as it was not prov- 
ing satisfactory. The annexed table indicates the results from the 4 other 
lots. The following prices were charged for feeds : — Maize 3 cents and kafir 
corn 3.5 cents per pound, hay $ 25 and silage $ 8 per ton. It is computed 
that the value of kafir corn as feed for lambs was only 2.9 cents per lb. 
while maize in the first lot in the table was worth nearly 3.5 cents. 


Results of a 60-day lamb feeding experiment. 


Kind of grain and hay fed 


’ Initial ; Average {j 

' weight ‘ daily !!■ 

1 per , gain ; j 

; head ; per head jj 

li 


Maize 4- alfalfa, . . . 
Maize -f- sweet clower . 
Maize 4“ alfalfa .... 
Kafir corn + alfalfa . 


Food consumed 
per pound gain 


;l Feed | Profit , . . 

i| cost I (“I-) or : Market 
per doss (■■•-): 


Hay 


! Siluffc; |i i .P", 


grade 


th. ; 

i,b. 

! I.b. 1 

I 

lyb. Kb. 

1 

Cents 

8 : 

i 

61.2 : 

0.44 

1 3-2 i 

4.0 — 

14.6 

-r 0.40 Ihiine 

61.2 

0*37 

i 3.7 ! 

2.7 i 2.2 

15.2 ! 

4- 0.02 i Choice 

60.4 

0.39 ' 

:| 3-5 ! 

2.4 2.1 

14.4 ! 

+ 0.23! Bo. 

59.9 

0.41 1 

I|. 3-4 1 

4.2 ; ~~ 

! 

1 17.0 

- 0.50: Good 

! 
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96 - Goat Breeiing in the Pastures of the West of the United States. — Ck^plixe, w. g oats 

R., ill United States Department of A'^nculturc, Bulletin No. 74c 35 pp., 12 pi., 2 fig. 

Washington, igig. 

Tills Bulletin constitutes a general treatise on goat breeding in 
pastures. Nmnerous problems relating to breeding in open grazing grounds 
are studied chiefly in connection with : — ^ the nature of the pasture ; 
methods ‘of management which will permit of profitable production of 
goats without detriment to cattle and sheep or to timber reproduction ; 
increase of revenue derived from goats, hair and meat by diminishing the 
losses caused by death ; selection and care of the flocks. 

The Bulletin ends with a summary of the more important points re- 
garding management and breeding. The author recommends the diidsion 
of the grazing ground into 3 parts for use in spring, in summer and au- 
tumn, and in winter respectively ; the 2nd part should be at the highest 
elevations, the 3r(l in the lowest and most sheltered parts ; that portion of 
the pasture nearest to the sheds should be reserved for use in bad wea ther. 

0\’er-grazing, which injures the pasture, tree growth, and the yield 
of the stock, should be avoided ; an equal or higher revenue will be ob- 
tained by grazing, on the same area, a smaller number of selected goats 
instead of an excessive number of low grade animals. 

■ The most economical and satisfactory results are obtained with flocks 
of about 1200 goats ; it is best to graze separately goats in milk, dry goats, 
bucks, yearling and rveaned kids. Goats should be put ont to graze for 
4 or 5 Wrs in the cool of the morning and for a similar time in the 
evening ; they should rest during the heat of the day. The bed grounds 
should be changed several times a year ; it would be still better to graze 
the goats for short distances and to bed them at night w^here they 
happened to be in the evening ; tliis allows of the grazing of a larger 
number and increases the production of goats, hair and meat while 
improving the pasture. The author recommends the Angora as the 
breed best suited to the western States of America urhere goats are kept 
chiefly for their hair and meat, and secondarily for milk and their skins. 

Young goats under i8 months of age are not yet suitable for breeding. 

One buck kept with the does at night and fed with a little grain as a sup- 
plementary ration will serve 50 or more does. In 1915 and 1916, for dif- 
ferent flocks of Angora goats kept on open grazing grounds in New Mexico, 
the cost per annum of yearlings was from 95 cents to over $2 a head, ex- 
clusive of interest on the capital and the owner’s labour ; the average an- 
nual revenue for 2-year olds was about $2 a head ; that for yearlings was 
slightly higher ; the annual cost of pasturage of does and their kids varied 
from $1.62 to I2.78 per doe, and the average annual revenue per doe 
from $3 to over $5,50. 

97 - The Goat in Heglons Devastated by the War. — Ck^pin j., in Bulletin de u Socuu 

Nationale AccUmataiion^ Year I^XVII, No. 9, pp. 265-268, Paiis, Sept., 1919. 

The author has attempted to show that the general prejudice, 
in the agricilltnral world, against goats is very wrong ; to show how pro- 
fitable, from hygienic (very healthy milk consequent on the great resist- 
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ance of the goat to tuberculosis) and economic staiidpoiiitvS, is rational 
and well conceived rearing of goats (stalMeeding etc.) and to show wliat 
use can be made of the goat in the countries devastated by the war , no do- 
mestic animal being able to use, as it can, and to transform into produce, 
the meagre food which the uncultivated and sterile parts of the fighting 
zone can offer. 

The author recommends for these regions the French Alpine goat for 
milk and the importation from Asia-Minor of herds of Angora goats to 
produce, in the north of France, the raw-material for the mohair cloth, 
already’ well known by the woollen manufacturers of those regions. 

98 - An Exceptional Case of Milk Secretion in the Goat and its Bearing on the 

Theories eoneerhing Mammary Development. — hill, r. in Journal of Dairy 

Science, Voh II, No. i, pp. 19-27, 3 lig. Baltimore, 1919- 

The author describes the case, noticed at the Maryland Agricultural 
Station, of a doe kid whose udder was well developed and whose teat 
yielded, on milking, an abundant flow of milk before she was 4 months 
old. A photogravure accompanying the article shows the kid sucking her 
mother while the kid herself is being milked. 

-This young animal's milk had the normal composition of goat's milk 
This kid was milked from time to time during about 6 months. The fact 
that relatively long intervals, even as long as 19 days, between milkings did 
not stop the secretion of milk proves that the lactation of this young kid 
differed from a normal lactation consequent on parturition. As this kid 
had not attained sexual maturity the phenomenon cannot be explained 
by any theory of mammary development, or of the appearance of milk 
secretion based on the development of the ovaries, corpus luteum, foetus or 
placenta. The nianimae of this kid had not been manipulated, had not 
been sucked and had not been subjected to any treatment to stimulate de- 
velopment or secretion. Possibly some other internal secretoiy gland 
may have a preponderant part in regulating the development and the ac- 
tivity of secretion by the mammary glands. Certain facts support the 
theory that the pituitary gland {hypophysis cerehri) might have that 
function. 

99 - Pigs in Southern Albania. — Massexti, C. m coloniale, YtarXll, No. 8, 

pp. 288-301, 3 figs. Florence, August 31, 191,9. 

In Albania the breeding of pigs is only of importance to the Christian 
part of the population, and has therefore spread among theMirdites and the 
Malissores of northern Albania, especially in the province of Argirocastre, 
and in the Tower Greek Epirus. 

- The present breeds are certainly older than the Ottoman invasion, 
and very ancient. Two can be distinguished : — the indigenous mountain 
aibanian ; the Epirus gentile The habitat of the first is comprised 
by the region of Zem, the valley of the Zeta, and the Pindus mountains. 
They are often kept in herds, in open pasture, in the bush and woods of 
the mountains. The author thinks that they come from the ancient Illyrian 
mountain pigs, which have still remained pure. They present all the 



characters of the breed which Sanson has named Iberian : — dolichomoX" 
phons type ; skull dolichocephalous ; snout very elongated ; small tusks 
in the male ; long legs, short body, not very fat ; brown coat, very rarely 
black ; bristles strong and thick, especially along the centre of the back, 
where they form a veritable mane, but not erectile like that of the wild boar. 
The male, is especially wild, and runs away at the approach of a stranger. 
These animals are rdgorous,, robust, large eaters, easy to please ; they are 
not early maturers, nor prolific ; the sow generally farrows only once a year. 
By crossing this breed with other improved breeds very prolific progeny, 
with delicious flesh, result. A boar of the zootechnical station of Southern 
Albania weighed, at 9 months of age, no kg. The Albanian mountain breed 
resembles the robust Carpathian and Bavarian pig, from which, howecer, 
it differs by its bristles and by its somabc characters. 

The Epirus breed is also included in the group of European origin, 
called b}^ Sanson the “ Iberian ” breed. It is certainly a pig improved by 
the Greeks and by the Roumeliotes of Pindus. Its habitat comprises Cen- 
tral and Southern iVlbaiiia, Western Macedonia, Pindus and lyower Epirus. 
It is a mesomorpbous type, with dolichocephalic skull, pink or white skin, 
wdiitish or red pliable bristles, rare except on the dorsal line, w^here they 
are thick and bristling for a le^igth of 7 or 8 cm. These animals fatten 
quickly and easily , they are less robust and less resistant than the preceed- 
ing breed ; their character is gentle and quiet ; they adapt themselves 
equall}'' w-ell to the damp climate of the plain and to the rigours of the high 
mountains. 

Brekdino. — The young are kept in the sty until they are at least 
4 months old ; pasturage (acorns and grass) takes place from the end of the 
winter to the month of August in the low vallies. The animals are often 
left wthout keepers, and return alone from time to time to the st,y ; in 
summer the food given to tliem consists chiefly of cncnrbitaceous plants 
(gourds, water-melons, melons). In winter they are shut up in the sties, 
made of branches or of wood, and mud, w’^here they are fed with mashes 
of maize, sorgum, a little barley, beans and other legumes of inferior 
quality, cooked roots, cooked potatoes, bran and pollard, kitchen waste, 
greas}^ water, whey, all seasoned with salt. Covering usually begins 
in May or June ; parturition in September and October. The sow^s of 
the mountain breed bear from 3 to 5 young pigs per litter, those of the 
Epirus breed 4 to 7. The sow nurses the young from 2 to 2 1-2 months. 
When the number of the young pigs is greater than usual (the author has 
noticed ii young ones in one litter) a supplement of goat’s milk is distributed 
after the 15th day. PVmales predominate in the Epirus breed, and males in 
the mountain breed. Weaning begins on the both day and is finished by 
the 70th* At 3 months old the boars are selected, and the other young 
pigs are castrated. 

Breeding is generally done with animals of the same bind, but there 
are AJbano-Epirus half-breeds in Southern Albania, Albano-Mongolicza and 
Albano-Choumadia, half-breeds on the frontiers of Serbia and Montenegro. 
Besides the pigs already described a very much improved breed com- 
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nionty called '' Maltese which has all the characters of the Apulian 
breed, has spread especially in Corfu and in the 1,0 wer Epirus, 

The fattened animal weighs fom 140 to 160 kg. It is slaughtered b}?* 
cutting the throat, while the half -wild pigs of the inoiintain breed are shot in 
the head. 

In general, in the Epirus pigs, the lard and fat represent 34 total 
weight of the bled animal, against % for the meat, bones and intestines. 

A castrated Epirus pig of 9 months of age, weighing 105.5 gave 
after slaughter : — head 9.1 kg. ; right half 39 kg. ; left half 38-^5 ; 

heart, lungs, windpipe i.i kg,; intestines, stomach, feet 10.2 kg,; bristles 
0.547 blood and waste (by deduction) 6.703 kg. The flesh is smoked, 
preserved with salt or eaten fresh ; in Albania neither small nor large 
sausages are made, and the ham industry is unknown ; the bristles are 
not used for making brushes ; the skins are tanned for the manufacture 
of saddlery ; there are 3 tanneries at Argirocastre. A certain quantity of 
lard is exported from Albania. 

Diseases. The following diseases have been reported : — Swine fever ; 
anthrax ; foot and month disease ; Sarcojitic mange ; measles ; echinococ- 
cus ; the 2 last are common in the low marshy zone and cause great dam- 
age to the herds there. 

100 - Inheritance Iiwestigations in Swine. — Kamas Ai^ricultural Experiment SkiUom 
Report for the Year 191S, pp. 41-42. Manhattan, Kansas, 1919, 

Cross-breeding experiments with swine gave the following results : — 
i) The wide forehead (Berkshire) is dominant with respect to the 
medium forehead (Duroc- Jersey) and to the narrow forehead (Tamworth, 
wild hog) ; 2) the straight face (Tamworth, wild hog) is dominant witb. re- 
spect to the dished face (Berkshire) ; 3) the long face (Tamworth) is coni- 
pietely dominant to the short face (Berkshire) ; 3) the erect ear (Berk- 
shire) is dominant to the drooping ear (Duroc- Jersey). 

101 - The Feeding ¥aIiieof Skim Milk for Swine. — Norton, h. w., jr., in, : i. — Mi- 
chigan A'firicuUural Experiment Station^ Quarterly Bulletin Vol. I, No. i, pp. 17-18, Bast 
Eaiising, 1918, — II. Michigan A iiricultural Experiment Station, Special Bulletin No. 92, 
9 pp., 1918. 

I. — A summary of the results of a large number of feeding trials by 
different experiment stations throughout the United S 5 tates was made to 
determine the value of skim milk as a supplement to maize and other cereal 
grains when fed to pigs. It is pointed out that 415 pigs fed on cereal grains 
only made an average gain of 100 lb. from 486,5 lb. of grain and that 325 
pigs fed on cereal grains supplemented by skim milk made an average gain 
of 100 lb. from 266.9 grain and 785.1 lb. of skim milk. This indi- 
cates that 100 lb. of skim milk replaced 28 lb. of grain. Calculated on the 
basis of $ 50 to $ 80 per ton for the different grains used, which included 
maize, wheat, rye and barley, the value of the skim milk ranged from 0.7 to 
1.2 cents per pound. Much greater returns were got from the skim milk 
when 2 to 3 lb. of milk was fed per pound of grain than when the milk 
was fed in larger quantities. 
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II. — TMs bulletin is an amplification of the preceding one. It is 
computed that a pound of any of the following supplements would replace 
the designated amount of grain : skim milk 0.28 lb. ; tankage 2.53 lb. 
middlings 1.05 lb. ; linseed meal 2.62 lb. ; soy-bean meal 2 lbs. Butter- 
milk is considered to be equal in feeding value to skim milk, and whey 
about half as efficient. 

102 - A Comparison of Velvet Bean Meal Tankage and Soya Bean Meal as Suppienaents 
to Maize Meal In Feeding Hogs. -- Good, E. S., andltoN, E. B., in KenUwky Auriciih 
iiml Experiment Station Circular 20, 4 pp. Lexington, 1918. 

A lot of 8 Duroc- Jersey and Berkshire shotes, each weigliing originally 
about 125 lb., was fed on maize meal and velvet bean-and-hull meal (5 : i), 
another on maize meal and tankage (9 : i) and a third on maize meal and 
soya bean meal (7 : i) for 89 days. The average daily gains were, respect- 
ively, 0.8, 1.52 and 1.42 lb. per pig, and the corresponding amounts of 
feed consumed per pound of gain were 6.5, 4.2 and 4.5 lb. Although the 
velvet beans were much cheaper than tankage or soya beans, they were 
fed at a distinct loss. The velvet bean ration had a wider nutritive ratio 
than the others, but it was impracticable to increase the proportion of velvet 
beans since the mixture as it stood was unpalatable, due presumably to the 
high crude fibre content. It is suggested that a velvet bean meal made from 
the kernels only would be a more useful feeding stufi to place on the market 

103 “ The Choice of Laying Hens. -- AOT)Rew, R. C., in utility Poultry Journal, Vol. IV, aviculttjke 
No. 9 pp. 2-5, I diagr. Harper Adanis Agricultural College, Newport, Salop, 1919. 

The improvement of poultry stock can be obtained at small cost and 
with very little trouble by discarding all the defective birds at the right 
time, so as to keep only the best. 

Afie at it'hich the choice of hens to keep and those to discard should be made. 

— In the egg-laying competitions which were held at Harper Adams Agri- 
'cnllural College, Nevq)crt, Salop, England, the following data respectively 
were obtained in the trials of 1915 to 1917 for 252 hens in the ist year of lay- 
ing and for an equal number of hen.s in the 2nd year : — Number of eggs laid 
in a year by the 252 hens : 43 968 and 28 137 ; average number of eggs per 
pen of 6 hens: 1046.8 and 670 average number per hen: 177,4 and 112 ; 
that is to say the hens, in the 2nd year of laying only produced about 60% 
of the» number of eggs laid in the let year. In egg laying competitions 
held in Australia the comparison has been carried up to the 3rd year with 
the following results : — 

White Leghorn breed : — ist year 209 eggs ; 2nd year 1^9 ; 3rd year 
123 ; Black Orpington breed : — respectively 202, 156 and 118. Except 
in the case of exceptional merit, hems should, therefore, not be kept after 
the second year of laying. 

Time oe the year at which bad laying hens shouid be disc.a.rded. 

— Summer appears to be better than winter for the selection. The egg 
production by successive periods of 4 weeks each, dating from the commence- 
ment of laying, (i^periods for hens in their 1st year of laying and 12 for those 
in their 2nd year of laying, determined at Newport, reached its minimum in 
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the 3rd of these periods, its niaximtim. about the 7th. and decreased ra])ic1jy 
after the 9th, which ended about the middle of June. 

The least profitable time for the selection of hejis to l>c discarded is 
the ber^inniiig of spring, for then the cost of keeping the hens during the 
miprodiictive winter has been incurred and by not getting rid of tliein until 
a little later they would lay eggs wiricli would cover the expense,* 

The poultry-keeper often makes the time of selection depend on the 
amount of food produced on the farm and available during different sea- 
sons of the year ; but, it is never profitable to keep a hen which does not 
repa}' the cost of her food. To ascertain whether the eggs laid cover 
the cost of the food consumed b}’ the flock of hens, the following method may. 
be useful : — Divide the price of lOO lb. of food by the price of one dozen 
eggs and multiply the quotient by 3 ; the result gives the number of 
eggs which shotiid be laid daily by 100 hens to pay for the food. This form- 
ula is based on the assumption that each hen consunies 4 ounces of pur- 
chased food per day. 

When <a hen is in laying condition the pubic bones are relaxed, wliicli 
increases : — (i) The distance between these bones ; (2) the distance between 
the hinder end of the breast bone and these bones. Measurements nnide at 
Newq>ort have proved that the distance betu-een the pubic liones is on the 
average 1.3 inches for hens in laying condition and 8 in. in nonlaying 
condition, and that the distance between the hinder end of tlie sternum and 
the pubic bones for White Leghorns (light breed') and White Wyaiidottes 
(heavy breed), respectiv elyis ; — hens in laying condition 3,1 inches and 
3.(1 inches; hens not in laying condition 2.1 inches and 3.29 inches. These 
differences are sufficiently large to be perceptible, the iorrner when measured 
by the finger tips and the latter by finger widths. It is better to use fin- 
gers tlian an instrument because by so doing it is possible to feel the texture 
of the skin. 

104 - The Effect of Date of Hatching on Egg Production. — Buss, w. j., in Monthly Buh 
Ictin oj the Ohio A^ificultural Experiment Station, V(il. IV, No. 3, xip. 69-83, 3 figs, Woosteiv 
Obio, 1919. 

T^vo years' egg iiroduction records are presented of three lots of vSingle 
Comb White Leghorns, the first hatched on h'ehruaty 22, iqiC) and the 
others 8 and 16 weeks later rCvSpectively. At the beginning, each lot con- 
sisted of 30 pullets. While laying they had constant access to a dry mash of 
ground maize, bran and meat scrap (2:1:2) and were fed on shelled maize 
and wheat (3 : i) twice daily to the extent of double the mash consumption. 
The following table summarises the chief results : — 

A table is given which shows the egg production of each lot by 4 ' 
w^ek periods during the first year as percentages of the maxinmm, an egg a 
day per bird. During August, September and October this percentage in . 
the case of the early hatched lot varied from 26 to 47, but from November 
I to January 24 it was 'throughout betw'een 6 and 7. During the latter 
period the pullets went through a moult resembling that of year-old hens. 
The production of the April-hatched lot varied from 18 to 10 per cent, diir- 
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ing November, December and January, and showed no pronounced slump 
until the following November. In all three lots the highest production of 
any period occurred at the same time, bet^veen March 22 and April 18. 


Esg record of 3 lots of White Leghorns hatched at different periods 
in the spring. 


Date 

iiatchecl 

Laying 

record 

began 


Pullet year 


Second year 

Laying 

period 

Average 

size 

of flock 

No. 

of eggs 

per 

pullet 

Feed 

per 

dozen 

eggs 

Laying 

period 

Average 

size 

of flock 

No. 

of eggs 

per ben 

Feed 

per 

dozen 

eggs 

1910 


Days 



Lb. ; 

! Days 



Lb. 

Feb. 22 

i Aug. 10 

448 

'^29.0 

1 166.9 

2.726 

3^34 

26.7 

i 109.9 

1 3-098 

Apr. 20 

Nov. 2 

392 

28.4 

i 156.4 

2.635 1 

364 

24.8 

119.5 

1 2.993 

June 13 

i Dec. 28 

336 

29*5 

1 M 4 -° 

1 2.791 ; 

364 

26.5 

' 1 18.6 

i 2.658 


Conclusion. — There is practically nothing to the gained by hatching 
Leghorn eggs ver}" early (February 22 in the latitude of Wooster, Ohio, 
U. S. A.), considering the high price which the same eggs would bring on 
the market, the low fertility, the long period the chicks must be kept in 
the brooder and the drop in production of the resulting pullets during the 
winter months. 

105 - Deer in New-CaMonia ; Utilisation of their Flesh Cmmng.’- Bulletin de 
VOficc colonial, Year XII, No. 140-14I; PP- 533 - Paris-Melun. Aug. -Sept., 1919. 

Deer have become an apparently irremediable nuisance in New Caledo- 
nia. Near St Vincent they are met with in numerous herds, and often in 
groups of over a hundred. They ravage and destroy ever5Thiiig, It is im- 
possible to keep them out by fencing, because they learn the highest barriers. 
From Noumea to Bourail they infest the whole region. 

Tlie Pacific Packing Co., wdieli has a preseiuing factory at Neineara, 
is attempting an experiment wliich will be welcomed by all, and more par- 
ticularly by colonists and cattle-breeders. This is the preservation of veni- 
son. This company buys deer, unskimied and disemboweled with care, at 
a price of 25 fr. a head and it organises a rapid transport service to the 
factory by motor lorry. By this fortunate idea, hunting will become a 
pacing business. Everyone will use it to rid the colony of this harnifitl 
game. 

FARM ENGINEERING 

106 - Team Work. — Ringelsiann, m CompUs fendus des seamcs de rAcadmie d'Agncul- 
iiirc, Vol. V, No. 39, pp. 781-788. Paris Oct. i, 1919. 

In order to study the economic conditions of employing a mechanical 
ciiltuia.l apparatus on various t3"pical farms, it is necessary to know 
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tlie monthly distribution of the daily work of teams on these farms. But, 
not being able to find this information, which is, after all, in the province 
of rural economy, the author attempted the following preliiiuiiary estimate 
based on some observations, the general applicability of which is contingent 
on circumstances. 

Sleteorologieal returns show, after many years of observation, the aver- 
age nuiiilier oi days of rain, snow, frost, etc., per month, and for various 
stations. On siiow}" days animals do not work in the fields, on frost}^ days 
waggons are alTected ; but during at least about one third of the days sliowii 
as rainy by the meteorologists work on the land is continued. 

On the basis of the figures relating to Paris the anther thus found 22S 
days on which teams could work in the fields, with a maximum of 21 days 
in August, and a minimum of 15 in November and December. 

Observations, made on several farms, show that the working hours 
of teams in the fields may be represented roughly by the time between the 
rising and setting of the sun, diminished by at least 3 hours. (There are 
meals, snacks, the time taken in coming and ^oing from the stables t.o the 
fields, etc., but on the other hand the start is often made before sunrise, and 
the return after the astronomical hour of sunset). Astronomical almanacks 
give the hours of the rising and setting of the sun for every day in tlie year. 
The calculation be made on the hours of the I5tli day of each month. 

For the region of Paris 2099 hours of work were calculated to be 
possible for a team in the fields, with a maximum of 260 hoars during the 
months of June and July and a minimum of 75 hours during December. 

The author has given the details of these figures, with a graphic repre- 
sentation, in “ Culture mecaiiique'' (Vol. VI, p. 152, Ifibrairie agricole de la 
Maisoii Rustique, 26, rue Jacob, Paris). 

The preceding calculations show that it would be possible to represent 
teams according to the number of days and hours of work, but it does not 
follow that the farm would make use of these days and hours. 

To do it properly it would be necessary to have duritig several years, 
ill different farms, suitably chosen, a man whose main duty would be to keep 
count of the days and hours during which teams were used, as well as the 
work carried out. 

One of the correspondents of the Academy, M, Henry Gir \kd, having 
become acquainted with these calculations of the author, let him know" that 
he had kept count, day by day of all the work done by his rvotkmeii and 
his farm at Bertrandfosse, at Plailly, the south of the Department of 
the Oise. He entrusted him with three diaries, consisting of valuable 
documents, on the subject of which the author gives the following ge- 
neral preliminary information. 

■ The estate of Bertrandfosse included 253.58 ha. in 1911 and 1912 and 
271.26 in 1913. The cultivated area (in hectares; has fluctuated in the follow- 
ing manner. — Wheat, 56,3 to 63.0 — Oats, 67.9 to 74 — Beets, 32.7 to 
28.0 — Potatoes, 3.7 to 2.7 — Carrots and turnips, 2.5 to 6.5 — I^ucern, 
sainfoin and Black Medick [Medicago lupulina) 18.1 to 22.3 — Forage crops, 
12. to ii.o — Meadow"s for hay 20.1 to 17.8 — Pasture grass, 40.0 to 46.0. 

[I®€] 
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The niiiiiniuni areas to cultivate, at least once each year, for the follow- 
ing rotations : - wheat, oats, beetrrot, potatoes, carrots and turnips, re- 
present 163 and 174 hectares. 

During the 3^ears 1911-1912-1913, the total number of draught animals 
w^as 17 agricultural horses (2 teams of 4 horses, 3 teams of 3 horses) and 
18 strong oxen (3 teams of 6 oxen). 

It would be much too long to detail the daily statement, during 3 years, 
of the day’s work of the horses and oxen attached to different work ; how- 
ever the outhor gives the limits of the number of animals emplo3’'ed each 
month (average of 3 years.) 

Horses. — In Januar^^ 10 horses at least worked per day, and at most 
16 ; in February they varied from ii to 16 : March, 13 to 17 ; April, 

13 to 17 ; May, 12 to 16 ; June, ii to 16 ; July, 12 to 15 ; August, 

12 to 15 ; September, 12 to 16 ; October, 14 to 17 ; November, 12 to 17 ; 
December, 12 to 17. 

The total number of draught horses was fully used only during certain 
days of the months of March, April, October, November and December. 
The minimum is shown in January. 

Oxen. — In January at least 6 oxen and at most 17, worked x>er day ; 
ill February, 7 to 17 ; March, ii to 18 ; April, 13 to 18 ; May, 6 to 16 ; 
16 ; June, 2 to 10 ; July, 4 . to 12 ; August, 6 to 12 ; September, 8 to 

14 ; October, ii to 17 ; November, 10 to 17 ; December, 4 to t6. 

The total number of draught oxen was used only on certain days of 
the months of March and April ; the minimum is shown in June. 

Lauol'R. — On an average for the 3 years, 15 men, 5 women and, as 
casual labour, 8 Bretons, were emx:)loyed per day. 

Ti'iAM work:. — To sum up the monthly abstracts of the wTu-king 
days, which can be done in grapliic form, the author adds together the 
average working days of horses and oxen for the 3 years, comparing them 
with the working days which ivere usable, according to the number of 
horses, oxen, and working days (that is not counting Sundays and lioli- 
da3"Sj, and giving the monthly coefficients of utilisation. He thus obtained 
the following Table (see first IMble page 102). 

Without any agreement with the number of usable wTirking days, the 
tw’o maxima of utilisation are shown in April and in October, the minima 
in February and in June, 

Of the 10710 working days usable annually, the teams were only used 
during 7782 working daj^s ; the average annual coefficient of utilisation is 
72 % (it varies from 49% in June to 91 % in April); 2928 working days of 
teams have been unused per year, during which the animals were fed ; 
this question is important to-day for the heavy draught horses, w^icli cost 
about 15 fr. a day at Bertrandfosse ; one working day of an unemployed 
horse constitutes a loss, while the ox, who remains in its staU, takes profit 
every day from the food distributed to him. 

In the second table are brought together the absolute and rela- 
tive numbers of day’s work of teams for the principal work of the heaviest 
worked months, April and October (average of 3 years). 
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Number of wurldim day.^ 



! of tho teams 

Ci,ieliicient 

JiContix 

; 




1 usable 

I 

used 

; of utiiisatiou per lu 

January 

1 

S75 

661.0 

i 75-5 

Eebmaiy ... • 

840 

583-9 

1 69.5 

March 

i 910 « 

7S1.4 

85.8 

April 

; 875 

796-5 

1 91.0 

May . .... 

i S75 

673-7 

76.9 

Jtme ... 

; S75 

-130-9 

! 49.2 

July. . . 

! 910 

461.9 

50.7 

August .... 

; 9S0 

I 629.0 

64.1 

September 

i! yio- 

i 662.7 

72.8 

October 

1’ 945 

1 S23.7 1 

S7.I 

November 

;j S40 

1 65'7.2 ! 

j ■ 7S.2 

December . . 

S75 

620.5 1 

70.9 

Totals . . . 

1 i<m« 

1 ?8,-5.r» 

j 

.\ gen. avcraso 


Wcrk 


PloTigbing 

Harrowing, rolling, scarifjing . . . 
Spreading of manure and sowing. . 

Carting 

Various. . . 


Totals . . . 


! April 

Proportion 


227 

29S 

74 

X72 

25 

73<i 


28.6 
37-5 

9.3 

21.6 
3.0 

UMLO 


Oclolier 




2U5 

24 

59 

353 

122 


8.-53 


2.9 

7.1 

42.9 

l.|.8 

HMbO 


Thus out of 100 working days of the teams, plotigliing only uses 28 
and 32, while harrowing, rolling, scarifying and especially carting in 
October, occupy the greatest number of draught animals. 

On many farms,- teams are insufficient for ploughing and preparatory 
work, because they are used for carting which cannot be put off. 

This confirms what large farmers near St. C3T and Bretigiiy recently 
explained to the author ; they declared that the draught animals, which 
they are obliged to keep on the farm, would have been fully suflideiit 
for ploughing if the^^ had not been reduced by the number employed on 
light work and for carting. 

The author hc-pes to continue the inquiry for. if what has been stated 
is confirmed, there wmuld be, in France at least, a new outlook for man}- 
mechanical agricultural machines, especially those suited to light work, 
the drawing of harrovrs, rollers, seedling-machines and manure spreaders, 
reapers and binders, and particularly carting on the farm. 
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Having had the good fortune to have the daih- statements of M. Henry* 
Girard’s farm, the author continued to make an abstract of all the work done 
there, with or without teams. This is certainly a work of rural economjo 
the results of which — interesting to rural engineering, applicable to farms 
like Bertrandfosse — cannot be too generalised ; but their stud}’' would in- 
duce other people perhaps to make similar statements, which would be very 
interesting to analyse (i). 

M. Petit, present at the meeting of the Academy, confirms the 
observation of M. Ringeemann on the following points — : (i) April 
and October are the two months during which teams are insufficient on all 
farms ; (2) The substitution of oxen for horses is to be recommended from 
an economic standx^oint, because resting oxen cost less to feed than horses. 
But farmers look forward, mainly, to use tractors for the heaviest work, 
which tires the teams enormously. 

107 “ On the Investigation of Resistance to wear of Parts of Agricultural Machines.— 

Rin^^QELMA.NN^'Mi./mCompies rendus deVAcademiedes Sciences. Vol. CEXIX, No. iS, pp. 

807-S09. Paris, Nov, 3, 1919. 

Metal parts in the construction of agricultural machinery are subjec- 
ted to different strains (extension, compression, flexion, torsion), which 
for the most part are fairly easily calculated. The problem becomes more 
difficult when we have to consider the incessant action of shocks, develop- 
ping momentary high forces, which tend to impair or deform the parts. 

The author was entrusted by the Society for the Encouragement of 
National Industry with investigations on the nature of metals employed 
in the construction of agricultural machiner}’^ (tests of hardness and brit- 
tleness completed by metallographic tests, thermal treatments and chemi- 
cal analyses). For many of the working parts, it is specially necessary to 
consider their resistance to wear by friction in the ground according to 
the various conditions of work. 

A simple process consists of trying each kind of part, made of different 
metals, working under different loads in the fields ; each part is attached to 
a special waggon, drawn by a team, and provided with an apparatus for 
registering the distance travelled. 

This process is very long, for certain working parts are worn out after 
a journey of over 2000 km., and it is necessary to make them travel at 
least 100 to 600 km. in the fields so that a conclusion on each tCvSt may be 
possible. Moreover, for the same parts, it is necessary to* carry out compa- 
rative trials in various kinds of soil, in different states of humidity and con- 
sequently of tenacity. 

As these direct trials in the fields are very long, very costly, and con- 
sequently inapplicable, the author has got round the difficulty in the follow- 
ing manner : — 


(i) Statistical statements on the economy of working the soil, cultivation, and harvesting, 
have been made alreadj’- in certain places. Particularly the “ Office of Farm Management 
of the Department of Agriculture of the United States, has published some in 191.6,, which 
conceni the western part of the State of New York; for this see R., March I 9 i 7 > No. 276. 

[lO6-.!07] 
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The parts are revolved through a given soil, by a large axle, driven at 
the desired speed by an electric motor ; a counter registers the distance tra- 
versed, which may be as many kilometres as are desired. In these condi- 
tions, for a given kind of \vorking part, after a certain course X, the wear 
a is noted. 

' A standard of homogenous metal, wearing very rapidly, of the same 
dimensions as the parts tested, indicates on the testing apparatus a wear 
A, for a much reduced course L 

To obtain the proportion between the amount of wear of parts in dif- 
ferent soils, the standard parts are then made to pass through a eourse A, 
in the fields, of which the soils are of various kinds, which shows an amount 
of Arear 

It is then eas3’' to compare the amount of wear /P and A with a and to 
deduce from them the journeys T, Avhich each kind of metal can stand in 
different soils before the part is worn out. With this method, the tests in 
the fields are made in a single day. 

Finally for each kind of working part, shapes, dimensions, and loads, 
we must AA'ork with different metals as physical constants, so as to be able 
to indicate in each case the course L\ over which we can in practice use 
the working parts of machines intended for cultivating the soil. 

The same general experimental principle with the use of a suitable 
standard of rapid AA'ear can be applied to the study of the resistance to wear 
of different parts used in the construction of agricultural macliiner5L 

io8-Tr!alof Three-Furrow Ploughs for Meeanical Ploughing in Italy. — ajmbrosini, 

I., in V Italia agficola, year 56, No. 5, pp. 149-150. Piacenza, 'May 15, 1919. 

The majority of trials of meeanical ploughing carried out up to date 
postulated the use of a constant type of plough, and served to judge the 
tractor. The author wished, on the contrary, to judge the ploughs which 
are most generally used, the motive force remaining constant. 

The following ploughs were put to the test : — • (i) Three-Furrow plo- 
ughs : — (a) with disc coulters. — Parlin 12”, w^eiglit 440 kg, Case 12’', 
372 kg, — Oliver 12”, 464 kg. — Gran Detour 12’', 419 kg. — Miliani, 
405 kg. (/j) ordinary coulters. Miliani 384 kg. — - (2) Two-P\trro\v plotTtHS* 
Parlin 12”, 356 kg. 

Trials ware carefully made in two soils, A and B, both of very uniforiii 
texture, and the second 25 % lighter than the first. The results are shown 
in the following table: — 

The AAmrk done in the two soils with '3-furroAT ploughs gave good re- 
sults but that done with the 2-furrow plough was insufficient. 

The 3Aurrow Gran Detour plough requires enormous tractive force,, 
which should be partly attibuted to the fact of having taken a ploughing 
AAidth less than that of the other triple ploughs. The 3 coulters and shares 
had equal work ; the right mouldboard only had its work lightened. But 
of the active parts of the plough, it is not the mouldboard which meets the 
greatest resistance. It allow^s that, when w^orking with a multiple plough, 
it is not very advantageous to keep within the width of the plough, that 

(I0T-IO8] 
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Types 

of ploughs. 

Soil A 


Soil B 



Depth of 
ploughing 

Breadth of 
ploughing 

Average 
section 
of furrow 

Average 

effort 

Average 

effort 

per sq. dm. 

Depth of 
ploughiug 

^ Uj 

pq a 

Average 
section 
of furrow 

Average 

effort 

CU 3 

K 


cm. 

cm. 

sq.dm. 

kg* 

kg. 

era. 

cm. 

sq.dm. 

kg. 

kg. 

i) 3 -Furrow ploughs 











a) teith disc coulters : — 











Gran Detour (20 cm) 

21 to 23 

77 to 81 

16.05 

1204 

; 5 .o 

21 to 23 

76 to 81 

16.97 

113- 

66.7 

Oliver . . . (20 cm) 

20 to 22 

loatoiss 

21.63 

1128 

52.1 


— 

— 


— 

Little Genius (20 cm) 

21 to 22 

93 to 100 

20.26 

1000 

49*3 

21 to 23 

84 to 93 

19.02 

683 

35.9 

Case . . . . (20 cm) 

22 to 24 

94 to 99 

21.15 

1198 

56.6 

1 21 to 23 

85 to 93 

1 9. 88 

750 

37.7 

Miliani 

24 to 25 

87 to 94 

22.27 

1270 

57.0 

1 21 to 23 

87 to 96 

19.92 

806 

I 40.4 

b) taith ordinary coulters: 






! 




i 

Miliani 

22 to 23 

8S to 96 

26.29 

1264. 

62.3 

21 to 23 

89 to 0^ 

19.56 

S04 

j 46.0 

2) 2-FURROW ploughs 


! 

1 


1 






Parlin. ... (25 cm) 

24 to 27 

54 to 62 

j 13*93 

1176 

84.4 : 


~ 

— 

— 

— 




i 

1 


L 


a— 


— _ 


is to say to take little earth with the right hand share ; it is by making all 
the shares work fully that the greatest output is obtained ; otherwise 
one share of the plough should be taken away, reducing it from a triple to 
a double plough. 

The Oliver, Little Genius, and Case ploughs requered almost the same 
pull, but Little Genius beat all the others. The lightness of traction was 
constant in this plough which weighed, however, more than all the others, 
except the Oliver, from which it dilfers slightly. Moreover it is known that 
the weight of the 3-furrow plough has very little influence on the traction. 

The replacing of ordinary coulters by disc coulters in the Milani plough 
allows an economy of about 10 % of energy. 

The trial with the Paiiin 2-fnrrow plough shows that, when it is wished 
to work deeper with a plough than the depth for which it was constructed, 
there is considerable and rapid loss in output (while the Parlin plough 
is constructed for ploughing to a depth of 20 cm, it was desired to attain 
with the 2~furrow plough an average of 25 cm). Moreover ploughing 
with a 2-furrow plough in proportion to the unit of section of the furrow, 
is always less advantageous than ploughing with a triple plough. 

109 - Mecanical Cotton Ginners in Indo-China. — See no. 43 of this jRi'vkw, 

no - Review of Patents. — Sources : — Canada, The Canadian Patent Ofjice Record and 
Register of Copyrights and Trade Marks, Ottawa. — United States, The Official Gazette 
^ of the United States Patent Office, Washington. — France, Office national de la proprUU 
industrielle, Brevets (T invention^ Paris. — British India, The Indian and Eastern Engi- 
neer, Calcutta, Bombay, and London. — New Zealand, New Zealand Patent Office, 
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Journal^ published by Authority, Wellingtou. — U3ST:ted Kingdom, H. M. Stationery 
Office, Eondon. — Switzerland, Patent List published by the Swiss Bureau of Patents, 
Berne. 

Tillage Machines, and Implements. Canada : 191784 Combined 
harrow and cultivator ; 191791 Cultivator ; 191798 Steam plough com- 
bined with manure spreader ; 191825 Apparatus for filling up ditches ; 
192052 Harrow ; 192178 Harrow accessory for plough ; 192378 Spiral 
harrow. 

United States : 1309831 Garden cultivator; 1309920 Subsoil plough ; 
1211212 Clod-breaking roller and cultivator combined ; 1312669 Cultivator 
with insecticide distributor; 1313242 Cultivator; 1314292 Accessory for 
disc harrow. ‘ 

France : 493624 Improvements in motor'tractor ploughs ; 493752 
Wheel plough ; 493919 Plough with multiple rotating share ; 494025 Device 
for the automatic raising of tools in cultivating machines; 495070 Machine 
for tilling orchards ; 494087 Orchard plough; 494274 Garden plough ; 
494884 Mecanical traction balance plough; 494959 Steam tractor appa- 
ratus for ploughing vineyards ; 495268 Arrangement for transmitting 
electric power to a cultivation set, working on the 2 windlass system ; 
495329 Ma#iine for earthing-up vjnes; 495330 Root pruning plough 
{principall}^ for vines) ; 495341 Improvements to motor ploughs ; 496538 
Motor earther for cultivation of vine; 496569 Self-acting anchorage system 
for ploughing with a two-way electric windlass. 

New Zealand: 40473 Harrow with scarifying teeth. 

United Kingdom. : 128953 Motor cultivator ; 130176 Motor plough 
with multiple turning mould-board ; 130437 Raising handle for ploughs, 
cultivators etc. ; 130759 Apparatus for lowering and raising successi^-ely 
the shares of a multiple plough, so as to commence and end uniformly the 
furrows at the headlands ; 131447 Disc harrow', 131715 Disc harrow with 
back wheels which can be regulated in height ; 132550 Cultural apparatus 
with jointed frame changeable in shape. 

Manures and ]\Ianure Distributors. Canada ; 191798 Manure 
distributor combined with a >steain plough : 

United States: 1310544 - 1313427 Manure Spreaders ; 1313116 Gear- 
ing for manure spreader ; 1313297 Manure loader ; 1313495 — 1313633 
Manure distributors. 

France. : 496514 Process and plant for preparing dried blood' espe- 
cially applicable as manure. 

India . 4716 Process for making soluble potassic salts by means of 
felspar. 

New Zealand.: 41948 Phosphatic manure (obtained by the calcina- 
tion of natural phosphates mixed with other ingredients in a rotary kiln). 

United Kingdom : 130963 Manure obtained by heating minerals or 
ground potassic rocks (leucite, volcanic ashes, felspar, granite, etc.} with 
carbide of calcium, in a current ‘ of nitrogen ; 131493 Nitrate of lime 
produced by bacterial oxidation^of cyanamide of calcium. 

Drills and Seeding Machines. — United States : 1311010 Geh- 
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ring for a .maize sower; 1311427 Method of sowing °aud apparatus 
relating to it; 1312214 Potato planters; 1312817 Hand sower for maize 
and leguminous seeds ; 132189 Distributing mechanism for potato planter. 

ISJew Zealand : 40570 Seeder. 

United Kingdom: 128853 Potato planter; 1301S5-131097 Machines 
for planting potatoes. 

Various cuetural operations. — United States: 1313310 Machine 
for destroying weeds ; I47i5-i3i3^37‘^3t3735 Straw spreaders ; 1314122 
Machine for rooting out couch-grass ; 1314307 Cotton chopper. 

France : 495329 Vine earther ; 496538 Motor earther for cultivation 
of vines. 

Control of diseases and pests of plants. — United States : 1312969 
Distributor of insecticides combined with a cultivator ; 1313310 Machine 
for destroying weeds ; 1314122 Machine for exterminating couch-grass. 

France: 494077 Soluble insecticidal powder (sulphate of copper 32 
kg. -f neutral sulphate of soda 36 kg. + carbonate of ammonia 24 kg.) ; 
494351 Improvements to spraying machines; 494959 Devices for 
sulpliating and sulphuring combined with a tractor apparatus for work- 
ing vineyards. 

India : 4856 Process for destroying insects injurious to tea, etc. 

United Kingdom * 132214 Insecticidal product destined to destroy 
the ‘'shot hole borer’' {Xylehorns fornicatus Eichh), a beetle injurious to 
tea, coffee, and cocoa plants (mixture of soft soap, resin, and fish oil, which 
is diluted with water for application by hand, in the form of jell}", to the 
trees attacked). 

Reapers, mowers and other harvesting machines. — Canada: 
192188-192243-192328-192388 Reapers; 193408 Hay-rake; 192612 Maize 
harvester. 

United States: 1210133-1212432 Maize harvesters; 1211201 Machine 
for pulling up and cutting maize stalks ; 1311407 Machine for harvesting 
hemp, 1312010 Machine for picking cotton ; 1213880 Rotary hay-rake 
with lateral discharge. 

France: 393749 Apparatus for sharpening scythes ; 496311 Device 
for hand-baler ; 496316 Improvements to mowing machines. 

New Zealand: 40743 Machine for mowing flax. 

United Kingdo^n: 129118 Mower; 131824 Hay-making machine. 

Switzerland: 82556 Sheaf-binder; 82557-82737 Apparatus for gather- 
ing fruit ; 83073 x\pparatus for forging scythes. 

Machines for lifting root-crops. — Canada: 191821 Potato 
lifter . 

United States : 1309617 Beet lifter; 1309940-1310335 Beet harvesters ; 
1310849 Beet topper; 131305 Machine for harvesting groundnuts ; 
13 14270 Potato digger. 

United Kingdom: 131606 Potato lifter. 

Threshing Machines. — Canada: 192082 Machine for shelling 
peas ; 193135 Thresher for threshing machines. 

United States: 1309910 Machine for threshing leguminous seed 
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plants ; 1310759 Machine for sorting and cleaning grain . and seeds ; 
1314353 Machines for husking maize. 

New Zealand: 40056 Threshing machine. 

Switzerland : 82555 Machine for husking maize ; 82.736 Apparatus 
for separating the seeds of cereals from the seeds of weeds. 

]\Iachines axd Impebments for thb Preparation and Storage 
OF Crops. — Canada : 192588 Mechanism for compressing silage. 

United States : 14704 Machines for cutting potatoes ; 14705 Maize 
elevator ; 1309S61 Machine for gathering and loading hay ; 1310187 
1312342 Hay loaders ; 1311451 Machine for making ha3^-ricks ; 1311742 
Apparatus for retting hemp ; 1312066 Machine for transporting Utter ; 
1312271 Arrangement for keeping ears of maize hung up for seed ; 1312832 
Machine for weighing grain. 

Netz^ Zealand : 40259 Machine for retting flax ; 40412 Machine for 
retting and scutching flax. 

United Kingdom : 131735 Silo. 

Switzerland : 83074 Apparatus for cutting vegetables ; 83247 Silo 
for sweet silage ; 82554 Apparatus for cutting hay heaped up in barns. 

Forestry. — Switzerlnnd: 73443 Felling and logging machine. 

Traction and Steering of Agricuetural Machines. — United 
States : 1310604 Tractor. 

France: 494166 Agricultural - viticultural tractor; 494959 Steam 
tractor apparatus for vine cultivation ; 495042 Agricultural tractor ; 
495268 Arrangement for transmitting electric power to a cultivation set 
working on the 2 windlass system ; 496121 Industrial and agricultural 
tractor with 4 driving and steering wheels ; 496522 Tractor for agricultural 
machines especially for ploughs ; 496569 vSelf-acting anchorage system for 
ploughing with two-way electric windlass. 

United-Kingdom : 131466 System for coupling agriculural machines 
to a tractor. 

Simtzcrland : 82553 Propelling device enabling agricultural tractors 
to get a better purchase on the soil. 

Feeding and Housing of Livestock. — France : 493807 Safety 
device for simiiltaneaousL^ letting out all the cattle from a shippon ; 495328 
Improved food for horses, oxen and sheep. 

New Zealand: 39726 Arrangement for preventing cattle and horses 
from jumping. 

Pouetry Keeping. — France: 494086 Temperature regulator for 
incubators. 

United Kingdom : 129838 Granulated food for poultry (prepared 
with a sticky mash of ground clover, boiled potatoes, and water, which 
is divided, dried, roasted, and finally impregnated with fish oil). 

Bee-keeping. — France : 493805 Hive (round, made of rye straw, 
very low interchangeable blocks, and very light interior frames of 
variable size ; suitable covers separate the blocks ; the whole is securely 
fastened with hooks and eyes). 

[ti^] 



review of patents — RURAL ECOKO^MICS IO9 


Industries depending on Plant Products. — United Kingdom : 
132566 Various uses of groundnuts. 

Dairying. * — New Zealand : 41475 Milking macliine worked b}" elec- 
tricit}- ; 41684 Milking machine ; 41684 Accessor}* for milking machine 
used for taking out samples of milk for weighing them. 

United Kingdom : 128544 Artificial milk (obtained by* mixing an 
emulsion of a fat or an oil with skim milk) ; 12S845-1301S9 Apparatus 
for sterilising milk ; 1 29105 System « of closing churns and other milkre- 
ceptacles : 129561 Cheese press. 

RURAL ECONOMICS. 

1 1 1 - Farm Management Demonstrations in New York State, 1919 . — scoville g., p.^ 

in Journal of Farm Economics, Vol. No. 2 , pp. 44-45. Lancaster Pa., Sept., 1919 . 

Tmrm management demonstration work ‘has been carried out in the 
Niagara count}* in the Western New York fruit region for the last seven 
years. The farm bureau committee arranged for a meeting in each of 
the fourteen school districts in the town. The farmers were asked to bring 
to the meetings any records they had of their farm expenses and receipts. 

At the meeting each farmer attempted to fill out a labour income blank 
for liil farm. Ninet}"-eight such records were started and generally comple- 
ted at these meetings ; 63 other records were secured through farm calls. 

The total number of records taken in Niagara county during the last 
6 years was 626. 

vSince the farm management demonstration work started there have 
been 4770 labour income records taken in 49 areas in New York State. The 
tendency is now to reduce the number of areas and to increase the number 
of records per area. In the northern part of Livingston County, 724 re- 
cords were taken in the spring of 1919, and the same area was taken ten 
years ago. 

No data have been collected concerning the accounts kept by the 
farmers ; less than 10 per cent, of these farmers, probably, take an annual 
inventory, but nearly 90 per cent, of them keep some records of their 
expenses and receipts. 

The county agents in New York State have asked for over 4000 inven- 
tory books and as many more cash books during the last winter and spring. 
These books simply furnish a place for taking an inventory and recording 
receipts and expenses. Farm amounting is of little value without analysing 
the farm business, therefore in tliis demonstration ivork analysing rather 
than recording is insisted on. 

1 12 - Income Tax and the Farm Management Demonstration Work in Iowa. — 
Thompson, S. H., in Journal of Farm Economics, Vol. I, No. 2 , pp. 45-47* Lancaster, Pa,j 
Sept., 1919. 

The Income Tax Act has stimulated thousands of farmers in the keeping 
of farm records. While the Farm Management Demonstrators in Iowa 
have been consistently urging the need of keeping records in complying 
with income tax requirements, they have recognised that the income-tax 
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matter was not an end in itself bnt merety a method of approach in the 
study of the farm as a btisiness. Farm officers were deluged with appeals 
for help ; in too many cases, however, it was not possible to aid the men 
asking for help in emplying with income tax requirements. Of 76 Iowa 
farm bureaus that have reported to date, all but three worked with the 
income tax. The 73 who included the work on income tax and farm re- 
cords as a project reached 88g6 farms. 

Forty four bureaus worked only with individuals, while twenty - nine 
assisted both individual and groups. The bureaus that worked with indi- 
viduals alone reached on the average 89 each, while those that worked with 
groups reached one hundred and sevent}?- each. More than 60 ooo Iowa 
farmers, on an average of six hundred per countjq filed returns this year. Con- 
sidering the size of the work ahead of the farm bureau the advantage of the 
group method of work becomes apparent. Meetings held in different parts 
of the country attended by one hundred farmers would lielp in solving the 
problem. These farmers, with the help of the Farm Management De- 
monstrator, and of the county Agent could be assembled for income - tax 
instruction and analyses of their farm business. The best time for con- 
ducting this work is between December i and March 15. 

During the present fiscal }'ear Iowa hopes to start a very thorough 
farm management campaign. As a prelnde it is planned to hold a series 
of district conferences of country agents where plans for county projects 
will be fully discussed. It is recognised that varying conditions in the coun- 
ties will prevent the use of a uniform project. It is contemplated that each 
county will be from two to fi ve days of a farm nianagement demonstra- 

tor's time for further assistance of the agents through local meetings. 

The agent will then personall}^ or through local demonstrators, ex- 
tend the work until every township has been given an opportiinit}" to 
recei\'e instruction on labour income, records, cost accounts and in- 
come tax. 


II 3 - Capital Required and Profit to be made on a Farm in West Africa. — bumont, 

P., ill La Vic ai^ricole et nmilc (from a paper by M. Fallon on Agriculture in tlie Bel- 
gian Congo), Year IX, No. 9, pp. i59~i()«. Paris, ist March i, 1919. 

Owing to the rush to colonial agriculture, which will doubtless be made 
after peace is signed, the author extracts from a paper by IL Fallon (pu-' 
blished b}^ the Minister for the Belgian Colonies) some axhice which may 
serve as a guide to intending colonists of West Africa. 

Two questions interest them specially : — 

(1) What capital is required for starting a x^aying farm ? 

(2) What profit may be exj^ected from rational cultivation ? 

I. Initial capital required for equipping a farm in West Africa. 
The caxiital required for the equipment of a farm obviously varies ac- 
cording to the conditions of the locality in which it is situated. The follow- 
ing figures are average ones and are only given as an example : — • 

' [iis-iis] 
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(A) Market garden farm of 20 hectares on the outskirts of EUzahethmlle. 

Fr. 


^5 labourers for 6 months at 18 fr. per mouth i 700 

Tools : shovels, spades, wheelbarrows, rakes, hoes, watering cans 5r,c 

2000 kg of potatoes at o. 80 fr, ker kg. j 600 

Purchase of garden seeds, maize, gojuudnuts, sorghum aiifl beans eoc* 

200 fruit trees at 3. 50 fo. ‘^^ich 700 

50 chickens at 10 fr. each 50 

20 rabbits at 6 fr. each 120 

25 goats, at 25 fr. each 625 

Poultry food: 6 sacks of sorghum at 30 ti\ each rSd 

Colonists’ food for 6 months 2o<,» 

Unforeseen expenses, such as loss of animals, purchase of various things . . . 51.1!) 

Total Fr. . . . 8 


The cost of housing and the rent of the land are ecluded. 

(B) Large farms worked with draught animals. Examples of farms of 
100-200-500. ha worked in the Katanga district free from tsetse fly. 



100 ha. 


200 ha. 


500 ha. 


Agricultural stores 

4 00(J 

fr. 

7 000 

Ir. 

14. OUO 

fr. 

Tools 

I 000 

)) 

1 200 

}) 

2 000 

)> 

Carts 

I 000 

n 

I 000 

)5 

2 000 

(f 

^Jiscellant'ous 

3 000 

J) 

000 

)) 

7 000 

ii 

Eabourers for i year ..... 

50 y 000 

)) 

100 ~ 19 200 

)) 

200 38 400 

)) 

Oxen at 300 fr. each 

50 - 15 000 

)) 

70 == 21 000 

» 

150 ~ 45000 


Harness 

500 

5 ) 

700 

)) 

I 500 

n 

Food of colonist for i year . . 

2 .^00 

1) 

2 400 

)) 

2 400 

)) 

Temporary housing, stables. . . 

3 COO 

)) 

4 000 

'») 

5 000 

j) 

Unforeseen expenses 

4 GOO 

» 

5 000 

)> 

5 000 

)) 

Total Expenses 

4:5 500 

it. 

j iu> 

fr. 


fr. 

Expenses per lia. for the ist, year 

j 435 

fr. 

1 32S 

fr. 


fr. 


I\iKCHANiCAE CUETURK, — Working a farm with machinery is not really 
economical iinlevSS it is extensi\^e. A steam tractor is not advisable on 
farms of less than 400 ha., though a small tractor might be useful on a farm 
of 100 ha. 

The profit in cultivating at Katanga lies in the high prices fetched on 
the market by all agricnltiiral produce. 

Sale price and rent oe agricueturae eand. 

1st Class. — Band situated on the outer boundaries of towns, inhabit- 
ed centres or on strips of 150 m. along the railways or navigable rivers : — 
sale price, at least 5fr. per ha. ; rent, 5 % of the sale price. 

2nd Class. — Band situated at least 5 km. outside the previously men- 
tioned limits : — sale price, at least 3fr per ha. ; rent 5 % of the sale price. 

3rd Class. — Band situated at least 15 km. outside the previously men- 
tioned limits : — sale price at least i fr. per ha. ; rent 5 % of the sale price. 

[to] 
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Cost or dirferen'T kinds of houses. — Tlie cost is obviously very 
variable according to tlie size of the building and also according to the mate- 
rials used in its construction. If one is contented with local inaterials and 
rammed earth to commence with, the cost for a single roomed house would 
be 500 to 1000 fr. and for a double roomed house 1200 to 1300 fr. A luick 
house, 2 rooms, costs 4000 to 6000 fr. and with 3 rooms 10 000 to 15 000 fr. 

An iron house with a floor area of 31 square m. and 2 rooms costs 3000 
to 5000 fr. With 3 rooms and a floor area of 115 square 111., the cost would 
be 9000 to 12 000 fr. 

Wages of native labour, — The supply generally exceeds the demand 
and the tendeucj^ of rvages to rise is due to dearer living. Agricultural la- 
bourers get 10 to 20 fr. a month, more usually 12 to 15 fr. Carriers receive 
0.50 fr. a day and take loads of 30 and 35 kg. without difficulty. 

In bush country, clearing takes, on the average, 100 days work and costs 
40-70 fr. per ha. In forest clearing, felling, stumping, chopping and burn- 
ing wood may be taken at an average of 300 days work per ha. and the cost 
at 140 to 180 fr. To that sum must be added 30 to 50 fr. for getting the land 
in order, filling up depressions, levelling and extracting roots. 

II. — Profits to be xUade by colonial cultivation. These profits 
are obviousl}" vet}' variable according to the kind of crop and the year. 
As an example the results obtained are here given : — (i) for a rubber 
plantation ; (2) for a coffee plantation ; (3) for maize. 

(i) Hhvea plantation at Yanga:mri (Stanleyvili.E) (high forest 
country). 

(A) Creation of the plantation. 

Fr. per lia 


Clearing, getting the land in order: 900 days at 0.65 fr. (x) 5S5 

Levelling, holing: 330 days at 0.65 fr 195 

Nurseries: 20 da3^s at 0.65 fr. . . 13 

Transplanting : 40 clays at 0.65 fr . 2(» 

Total ... HIS 

(B) IMaintenance of the plantation. 

Weeding: 45 da3"S at 0.65 fr 29.25 

. Taking away broken and diseased trees, replacing them : 12 days at 0.65 fr. r.cSu 

Treatment of diseased trees: iS days at 0.65 fr. 11.70 

Green manuring: 26 daj^s at 0.65 fr 

Upkeep of roads: 5 days at 0.65 fr 3.25 

Total . . . € 8.80 


Yield : — 200 to 300 kg, of dry rubber per ha. worth 5 to 6 fr. per kg. 


(i) The high cost of clearing is due to the fact that, for Hevea, it is necessasy to stump 
•completely the land to be planted. (Authors note). 
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(2) COFFKK PlyANTATIOK Al' Ia^.A (StaXFEYVIIAE) , 

(A) Creation of the plantation. 

Fr. 

210.0S 
2 646.80 
76S.56 
637,40 
122.20 
184.60 

Total Expenses ... 4 

Expenses per ha.: — 304,4511*. for au average jTeld of i 000 kg worth i 350 fr. 

(B) ALaintenance of the plantation (Account for a plantation of ro6 ha.). 


Fr. 

Weeding, cutting green manure, upkeep of roads and drainage : 5 667 

days at 0,65 fr. 2 946. S4 

Pruning coffee bushes, shade trees and len*aces of Leucaena ^lauca : i 007 

days at 0,52 fr. 523.64 

■ Diseases and pests of coffee bushes: 326 days at 0,52 fr. 169.52 




Fr. 

2 613.91 

1 806.79 

2 343-50 
Total Expenses ... S 

The yield for 1916 being 60 000 kg. of prepared coffee, the cost of picking and preparation 
is about 0,11 fr. per kg. of coffee. 

{3) ^IaIZE CUl/L'IVATXON AT KaTANGA. 

(A) Preliminary work effected by steam engines. 

The use of steam ploughs cost daily : — 

Fr. 


2 mechanics. 50 

Oil for cylinders, 15 litres f 

Oil for joints, 17 litres . ( , * 

S labourers 12 

Amortisation 63.33 

'Total Expenses . . . 1 8 ESS 


(i) This includes all expenses except the salaries of the European staff. {Authors note). 


Total Expenses . . . 

Expense.^ per ha. : 35 fp- 

(C) Picking and prep^iration of coffee BERRiiis. 

Picking 315 251 kg. of berries. 

Sorting 

Pulping, fermenting, washing, drying, husking and manipulating the cof- 
fee, water supply for machineiy, w’ood cutting 


Creation and upkeep of nurseries: 404 days at 0,52 fr. (i). . . . . 
Clearing and getting the land in order: 5090 days at 0,52 fr. . . . . 
Pilling in, levelling, digging, extracting roots: 1 478 daj’-s at o,52fr. . 

Staking, making and filling in holes : i 220 days at 0,52 fr. 

Planting and shading: 235 da^^s at 0,52 fr 

Green manuring and draining: 355 days at 0,52 fr 
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In virgin soil 1.5 ha per da3^ is ploughed. Inland previously cultivated, free from ant 
hills and marsh as much as 4 ha. a day may be joloughed. 4 ha. can be harrowed xjer day. 

Ploughing and haiTOwiiig i ha. in virgin soil costs 165.40 fr,; ploiigliing and harrowing i ha, 
in cultivated land costs So. 75 fr. 

(B) PsELlillNARY WORK EFFECTED BY DRAUGHT ANDIALS. 

6 oxen at 250 fr. After 3 months the animals are sold at half price, a loss of 750 fr. 

1 driver at 100 fr. a month. / 

160 

2 labourers at 30 fr. a month, \ 

Area ploughed in a week : — c ha. 

Area harrowed in a week : — 3 ha. 

In I month 9 ha; which makes + ^60 = 410 fr. Say 29.28 fr. per ha. Total : — 

45.50 fr, d" 20,28 fr, = 74.78 fr. 

This iigure should be increased by the amortisation of plant estimated at 800 fr. ; period 
4 years ; annual working season 6 months ; this makes 12.50 fr. per month and ofr. 54 per ha. 

One ha. ploughed and harrowed with oxen costs 75,32 fr. We have just seen that i ha. 
worked by mechanical means costs 165.40 fr. or So 75 fr. according to the state of the soil. 

Sup, ELEMENTARY EXPENSES FOR THE CULTIVATION OF MAIZE. 

Fr. per ha 


Seed 7.50 

Sowing, weeding, earthing up, harvesting 66.00 

Sacks for 1.500 kg. at 1.60 fr. each 24,00 

Amortisation 2.00 

Renting value of land cleared and ploughed by the Agricultural Depart- 
ment at 300 fr. per ha. at 5 % 15.00 

(If the colonist does the clearing at liis owm expense this amount is cer- 
tainty not exaggerated). 

Cost hf carring the crop for a farmer near a town at 10 fr, a ton (crop of 

T 500 kg. per ha.) 15.00 

Total Expenses 


Recapitulation. — One ha. of maize, ploughed an<l harrowed with niedhanical means, 
will cost 210.25 fr. without taking into account the transport of the material (in virgin soil 
294.90 fr.); I ha. of maize ploughed and harrowed with oxen will cost* 204.82 fr.. 

Maize sells on the spot, at Katanga, at 250 to 300 fr. per ton. 

It can be seen from these few examples what profit can be made from 
a colonial farm cultivated rationally. 

1 14 - Correlations in the Cost of Milk Production, in the United States, — Hopkins, 

J. A., Junior, inDairy Science, Vol. IE No. 2,pp. 63-98, and No. 3, pp. 208-255. Balti- 
more, March and May, 1919. 

An attempt to discover some of the correlations existing among 
the different economic factors in the dairy industry and especially to 
bring to light the effects of these factors on the production and cost of 
production of milk. It is based on vStatistics established and used for the 
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investigation of the relations between the size of a dairy and economy 
ill milk production (1). 

All data are for the year 1916 ; the interest on capital is calculated 
at 5 % ; depreciation and insurance are estimated at 20 % for cows and 
at 12 ^/'o for bulls ; inantire is assigned an arbitrary value of i dollar per ton. 

Correlations between labour and other factors in milk pro- 
duction. — The 87 dairies of Delaware and Pennsylvania concerned in 
the statistics were divided, for the purpose of the investigation, into 16 clas- 
ses, not only according to the number of cows per dairy but also according 
to the number of hours of labour emplo5^ed in them during the year and 
according to the importance of the product which they sold, namely : — 

(A) Dairies producing market milk : ■ — (ci) employing annually less 
than 140 hours of labour per cow : — (i) dairies with less than 2t) cows ; 
(2) with 20 to 39 cows ; (3) with 40 cows or more ; (b) emiiloying annually 
from 140 to 200 hours of labour per cow : — (4) with less than 20 cows 
(5) with 20 to 39 cows ; (6) with 40 cows or more ; (c) employing annually 
more than 200 hours of labour per cow ; (7) with less than 20 cows ; (8) with 
20 to 39 cows ; {9) with 40 cows or more. 

(B) Dairies producing butter (all except 2 with Icvssthan 20 cows) : — 
(lo) employing aniiuall37- less than 140 hours of labour per cow; (ii) from 
140 . to 200 hours.; (12) more than 200 hours. 

(C) Dairies producing milk of superior quality and milk for children 
(all with more than 20 cows) : — (13) employing annually less than 140 hours 
of labour per cow ; (14) from 140 to 200 hours ; (15) more than 200 hours. 

(D) Dairies producing “ certified milk '' of guaranteed purity ; all 
with 80 cows or more and emplo3ing annually more than 200 hours of 
labour per cow. 

For this investigation and for these which f ollow^ed, statistical abstracts 
for each class are given in tabular statements, axe represented in diagrams 
and are discussed ; a summary is given of the conclusions established 

It cannot be said that the labour used in the dairies where less than 
140 hours of labour per cow w^as employed annually was positively insuf- 
ficient, for in several cases, with good organisation, satisfactory results 
were obtained even with much less labour. It should not be forgotten that 
the following conclusions only apply to the averages of the dairies includ- 
ed in this study. 

(1) Up to an average of 168 houis of labour per year per cow, the re- 
venue of the dairy increased wdth an increased number of hours of labour ; 
in other words, up to that limit, each unit of labour applied gave an increase 
in production higher than that given by the preceeding unit. 

(2) After the above-mentioned average, the advantage decreased. 

(3) Dairies in wdiich from 140 to 200 hours of labour per year per cow 
was employed have a larger capital per cow in buildings and equipment 
conmared with dairies in which less than 140 hours or more than 200 hours 
of labour is employed. 
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(4) Dairies employing the most labour pa}" a higher price for it. 

(5) On an average, the cost of milk production per quart is lower 
in dairies employing annually from 140 to 200 hours of labour per cow 
than ill those employing either more or less. 

(6) Dairies employing larger amounts of labour per cow had more 
vigorous calves dropped and a greater production of mannre. 

(7) \l''here more labour was employed, the other expenses increased 
in proportion, but not so rapidh^, as that of labour. 

Correlations between the amount oe concentrates given and 
OTHER FACTORS. — The 87 dairies in which these investigations were made 
were divided, for the purposes of this inquiry, into 3 groups according as 
each cow was given annually ; — (. 4 ) less than 2000 lbs of concentrates ; 
(B) from 2000 to 2999 lb ; (C) 3000 lbs or more. 

Each of these groups was subdivided into 3 according as the dairy 
contained : — Fewer than 20 cows ; 20 to 39 cows ; 40 or more. 

The results are summarised as follows : — 

The value of the cows rose with the increase in the consumption 
of concentrates. Tliis was partly due to the better condition of the cows 
resulting from more intensive feeding and partly to a diiTerence in their 
productive capacity. 

(2) With the increase in the quantity of grain per cow^ there was 
also a slight increase in the quantity of silage consumed. 

(3) The quantity of forage consumed decreased as the consumption 
of concentrates increased. 

In the smaller dairies this was partly due to more intelligent use of 
roughage in those using a larger quantity of concentrates. 

(/|) vSlightly more labour was employed in dairies in which large quan- 
tities of grain were given. 

(5) The production per cow increased as more concentrates were con- 
sumed, but : 

(6) There is an inverse correlation betweentliequantity of concentrates 
fed and the production of milk per unit of weight of grain. I^arge dairies 
can produce more milk per unit of weight of grain than the small dairies 
wdien only a small quantity of grain is used, but, when a larger quantity 
is used, this advantage is lost. 

(7) The cost of milk per unit of volume tends to increase slightly 
with an increase in the consumption of concentrates. 

Correlations between the proportion of concentrates pur- 
chased AND THE COST OF MILK PRODUCTION. — The dairies for w'hich 
statistics w^ere collected were divided into 3 groups according as the per- 
centage of concentrates purchased relatively to the total concentrates 
fed was : — less than 50 ; from 50 to 79 ; from 80 to 100 ; each of these 
groups was subdivided into 3 classes according as the dairy contained 
few^er than 20 cows ; 20 to 39 cows ; 40 cows or more. 

The results were as follows: — 

(x) It was noticed that the greater the incentive to saving and eco- 
nomy in expenditure, the smaller the proportion of concentrates purchased. 
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Thus the tenant farmers, who may be assumed to have a greater incentive 
to save, piirchased a smaller proportion of concentrates than the owners. 
Similarly, the owners of small dairies, whose economic conditions may 
be assumed to be inferior to those of the owners of large dairies, mostly 
belong to the groux>s buying less than So % of the grain consumed. The 
middle group of dairies are found for the most part in the group buying 
the most grain, 

(2) In the classes purchasing from 50 to 79 % of the grain used, a 
much larger amount of food, both forage and grain, was fed than in the 
classes w^Mch bought less than 50 %. This may be attributed, as noted 
above, to a greater liberality in expenditure on the part of the farmers. 
But the dairies which purchased the largest proportion of grain, use less 
food than any of the other classes. ' This may be attributed to the better 
quality of the food used and to the more efficient use made of it. 

(3) The middle group of dairies emplo^^' the smallest amount of labour. 

(4) Production, cost, and profit or loss per unit of volume of milk 
are influenced by the 3 factors noted above. But the reciprocal elfects 
among these factors and others are such as to make it impossible to state 
that production, cost, and profit or loss per unit of volume of milk are 
influenced by the proportion of food purchased relatively to that grown 
on the farm. 

Correlations between the amount of forage fed and the other 
FACTORS IN tmilk; PRODUCTION. — The dailies included in the statistics 
Tvere divided for the purposes of this enquiry into 3 groups according as 
each cow received annually less than: — 1.5 tons of forage; from 1.5 to 
1.9 tons ; 2 tons or more ; each of these groups was subdivided into 
3 classes, as in the previous cases, according to the number of cows per 
dairy. 

Many small dairies use large amounts per cow of cheap roughage of 
low nutritive value while the larger dairies use forage of better quality. 
This makes a comparison between amounts of forage alone eiToneous, 
but the following conclusions may be taken as sufficiently safe ~ 

(1) In dairies wffiich make an efficient use of forage there is a ten- 
dency for the \mlue of the cows to be higher. 

(2) (knerally more grain is used in dairies where a greater amount 
of forage is used. 

(3) An increase in the amount of forage is generally accompanied 
by an increase in the amount of labour. 

(4) The yield per cow^ tends to increase, but not proportionally, 
with an increase in the amount of forage fed, and at the same time, up 
to a certain point, the cost of production per unit of volume of milk pro- ^ 
bably decreases and the profit per unit of volume increases if the increase 
in the amount of forage is not accompanied by a corresponding or greater 
increase in one of the other factors of expenditure. 

Correlations between siiage and other factors. — ■ For this en- 
quiry the dairies were divided into 3 groups according : — as they consumed 
no silage ; as they consumed less than 6 tons per cow annually ; as they 
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consumed 6 tons or more ; each of these groups was subdivided into 3 classes 
as in previous cases. The following facts were noted; — • 

(1) Silage is not generall}^ used in small dairies or on tenant, farms. 

(2) A greater amount of silage is used in dairies containing cows 
of high value. 

(3) The use of silage instead of pasturage increases the cost of milk 
production. 

(4) The total amount of forage at first is reduced, then increased 
as at first little, then much, silage is fed. 

(5) Increase in the amount of silage fed is accompanied by an in- 
crease in the amount of grain consumed and in the amount of labour 

(6) Production is increased by the use of silage, but the cost of 
production per unit of volume of milk is also increased, partly or wholly, 
by the effect of using more grain and labour and less pasturage. 

Correlations between the value c.f the cows and other fact- 
ors. — The dairies were divided into 3 groups according as the average 
value per cow was under $75, $75 to §90, or over 890 ; each of these 
groups was subdivided into 3 classes according to the number of cows, 
as in previous cases. It was noted that : — 

fi) The value attributed to the cows by their owners and at wliich 
they found buyers, supplies a suihciently accurate index of their product- 
ive capacity if a large number of dairies are considered. In individual 
cases an accurate appraisal was not always obtained, but variations from 
the normal tend generally to neutralise each other. 

(2) Investment in buildings and equipment showed no correlation 
to the v^alue of the cows. 

(3) The more '^^aluable cows receive more silage and are pastured 
less than less \'aliiable cows. 

(4) These is a general tendency to feed less forage and a well de- 
fined tendency to feed more grain to the more valuable cows, which shows 
the capacity of the more valuable cows to consume greater quantities 
of food*, especially grain. 

(5) More labour is devoted to the more \^aluable cows. 

(6) Tiie coSt of production per unit of volume of milk slu'm'ed con- 
flicting variations, which proves that other factors besides tJie naturai 
productivity of the cow influence the cost. 

(7} Exceiit ill the case of dairies producing milk of superior quality, 
the owners of the more \'aluable cows accept lower prices for their pro- 
ducts than those obtained by owners of cows of medium value. 

(8) The less satisfactory marketing methods of owners of more 
valuable cows were more than compensated by the greater productivity 
of those cows, with the result that the profit per unit of volume of milk 
was liigher. 

Correlations between tenantry and other factors. — The 
principal difference between dairies worked by their owners and those 
worked by tenants lies in the tendency to greater saving and in less li- 
berality in expenditure on the part of tenants. 

[ 114 ] 



RURAL ECONOillCS 


I C) 


The owner has also a tendency to spend less on dairies which he lets 
out, so that the cows often suffer from the excessive thrift of the owner 
and of the tenant. 

Production, its cost, and profit per unit of volume of milk are 
generally in favour of dairies operated by their owner but the differences 
are slight and inindividual cases may be nil. 

Production. — For this enquiry the dairies were divided into 3 groups 
according as the annual production per cow was less than 2 200 quarts, 
from 2 200 to 2 800 quarts, or more than 2 800 quarts ; each of these groups 
r?as subdivided into 3 classes according to the number of cows per dairy 
in the usual manner. It was noted as follows : — - 

(1) The general increase in production from one group to another 
w^as accompanied and caused b_v a simultaneous and proportional increase 
in the use of each of the principal factors of production. 

(2) While an increase in the use of any one isolated factor may 
give rise to a xeiy slight increase in production, if all the factors increase 
simultaneously and proportionally the production may respond propor- 
tionall^L 

(3) An increase in production does not necessarily imply a greater 
cost for each new increment, and it may even be accompanied b}^ a de- 
crease in the cost. 

Cost of production. — For this enquiry the dairies were divided 
into 3 groups according as the net cost of milk was less than §0.050 per 
quart, from $0,050 to $0,064 per quart, or $0,065 more per* quart ; 
each of these groups was subdivided into 3 classes according to the number 
of cows per dairy in the usual manner. The results are summarised as 
follows : — 

The cost of production per unit of volume ”, like produc- 
tion”, is not a simple factor like the factors amount of labour”, “ si- 
lage ”, grain ” etc., but is a complex of all the factors in the cost of 
production. If a product of uniform grade and quality is considered, the 
cost of production per unit of volume is the most satisfactory measure 
of efficiency of production. Since the best system of management and 
feeding differs according to various conditions, it is to be expected that 
only those factors which vary slightly in different systems of management 
of cows should show well defined correlations with the cost of production 
per quart of milk and that the other factors should be mojre or less dis- 
torted by .contrary factors. It may, however, be said that : ■ — ■ 

(1) The cost of production per quart of milk is lower in dairies com- 
posed of valuable and highly productive cows than is those composed 
of cheap and poorly productive cows. 

(2) The replacing of pasturage by silage is accompanied by an in- 
crease in the .cost of production. 

(3) The dairies wliich produce the cheapest milk are enabled, by 
good management, to use less labour than dairies which produce milk 
at a higher cost. 
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(4) Factors wliich lessen the cost of production by efticieiicy of syvSteiii 
and nianageiiient also give a higher production. 

(5) Dairies which suffer the heaviest losses on their products succeed 
in partially reducing this loss finding buyers who i^ay the highest prices 
for the products in question. But this increase in price is iiisutiicient 
to eliminate the increase in the cost of production and those which produce 
milk at the highest cost suffer the hea\dest losses per quart. 

CoNCX-CS^o^'S. — (i) Units of labour are most productive about the 
upper limit of the iiiediuni class for the amount of labour employed. 

(2) There is an inverse correlation between the quantity of grain 
consnnied per cow and the production per unit of grain. 

(3) The proportion of food bought does not necessarih' influence 
the cost of production. 

(4) When forage is used efficiently, production may be increased 
and its cost decreased by using large amounts of forage of good quality. 

" (5) The use of large amounts of silage increases production, but is 

accompanied by an increased cost of production per unit of \V)lumeof 
milk, caused more or less by the sinmltaneous increase in the use of grain 
and labour and by the substitution of silage for 2)asturage. 

(6) The price at which cows are sold provides a siifiiciently satis- 
factory measure of their productive capacity. 

(7) Tenantry has not nmch effect on the daii*}' business, except the 
tendency to give the cows too little care and to spend too little to bring, 
them to the point of maximum effiiciency. 

(8) All increase in production does not necessarily imply a greater 
cost per unit of product, and an increase obtained by a proportional in- 

, crease in the use of all factors may also have the results of reducing tlie cost. 

(9) Low cost of production which accompanies increased profit 
depends chietiy on the ability of the dairyman to use the difierent factors 
of production in the most favourable proportions in the particular circum- 
stances in which he is situated, 

' 1 1 5 - The Cost of Milk Prorfnction Computed ou the Year Basis. piwrson, f. a., hi ih 

lifvois Agriculiufal Experiment Slat ion Bulletin 216, pp. 3^3-36.1, Urbtuui, 111 ., 1919. 

These studies were undertaken to derive workable f<)rnnilae tluat would 
express the cost of producing fluid milk (for the Chicago market) in terms 
of amount.s of feed and labour used, and not of the monetary value of the 
expenses incurred. 

A study of the herd cost is based upon the records during the fiscal 
years 1914-15 and I9i5~i() of 36 farms on which there were S73 milch cows,. 
225 calves (and heifers not in milk) and 35 bulls, and where 6511 lb. of 
milk and 235 lb. of butter fat were sold per cow during the period. Pro- 
duction in the 6 winter months was 56 % of the yearl3^ total. The gross 
cost of producing 100 lbs. of milk was found to average 82.25, the percent- 
age of the several items being: Feed other than pasture 60.7; pasture 
5.3; man labour 17; horse labour 3.4; interest 'on herd 4.9; building 
charges 3.6; equipment 1.3, and miscellaneous 3.8. A managerial charge 
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was not included. The cost other than for feed (excluding pasture) and 
man labour totalled 50.16 cents, which almost exactly balanced the 49.69 
cents credit from appreciation of stock, manure, hides, beef and other mis- 
cellaneous returns. The production cost on these farms can thus be ex- 
pressed in terms of feed and labour. The amounts per 100 lb. of milk 
were approximately 44 lb. of grain ; 18S lbs. of silage and other succu- 
lent feed; 50 lb. of hay; 39 lb. of other roughage and bedding; 2.42 
hours of man labour. This is the formula for year cost 

To correct for seasonal variations in cost of production it is suggested 
that the price of any month be that percentage of the year cost which re- 
presents the average variation of that month from the average year price 
during the period 1907-1916. A table showing these monthly percentages 
is giren. It is noted that only 61. 8 % of the grain fed was purchased, 
whereas in farms providing milk for New York City the purchased grain 
was about 98 % of the total (A. T- Thompson, Cost of Producing Milk on 
1S4 Farms in Delaware County, New York, in the New York Cornell Sta- 
tion Bulletin 364, pp. 109-179. 1915). 

In 16 of the above farms, embracing 428 cows, the records permitted 
the separation of the cost of rearing young stock from the herd cost, the dif- 
ference being the “ cow cost The net cost of producing 100 lb. of milk 
on this basis was S 1.70, which is 215.6 % of the cost of feed (excluding 
pasture) and man labour. The amounts of feed and labour were approxi- 
mately : Grain 35 lb. ; silage 140 lb. ; ha^’^'gb lb. ; other roughage 29 lb., 
and man labour 2.36 hours. To find the year cost on this basis it is 
necessary to increase the total of these items by 25.6 %. Corrections 
for seasonal variation may be made as before. 

A short discussion of some data from 680 dairj’' farms in ICane and Me 
Henry Counties in Illinois is given, mainly to show that the “ farm cost 
obtained by deducting from the total farm expenses the receipts derived 
from all sources except the dairy, is a misleading measure of milk production 
costs. 


AGRIClJlTUKx\T INDUSTRIES 

II 6 - iRformatioii Regarding the Choice of Apples intended for Making Cider. — See 
No, 59 of this Review, 

117-011 Content of Unseed grown in the United Kingdom in Relation to Origin. ™ See 

No, 48 of this Review. 


iiS - The Copra Industry of the West Indies. —Meyers, e. m. b., in uVc/cA.- Bulletin, De~ 
parimmt of Trade and Commerce, Canada, Commercial Intelligence Branch, VoJ. XXI 
No. Si 4, pp, 47S-481, Ottawa, vSept. 8 , 1919. 

The copra industry in the West Indies might be said to be in its initial 
stage, except perhaps in Jamaica, Trinidad, and British Guiana, but even 
in those colonies it is capable of far greater development than it has hitherto 
attained. 


INDUSTRIES 
DEPENDING ^ 
ON VEGETAD 
PRODUCTS 
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During the war there was a great demand for copra, owing to the short- 
age and increased demand for animal and vegetable fats, w^hich ga\"e the 
industry a new- impetus. Greater attention has therefore been given to it 
in most of the coconut-growing islands and the colony of British Guiana, 
and it is generally considered that the future of the industry bids fair to 
be promising. 

In his annual report on the trade of Jamaica for 1917-18, the Acting 
Colonial Secretary stated that the copra industry wms extended during the 
year and that drying plants are being erected in ever increasing numbers 
in coconut districts. Allowing for nuts converted into copra, the exports 
of coconuts amounted to 30 000 000 nuts, and but for the hurricane, a 
remarkable progress of the industry wmuld have been established. Barge 
numbers of young trees, he states, w-ere then coming into bearing, and 
with average good fortune, the exports of the industry should show a pro- 
gressive increase for the next, ten years. 

Special mention of the industry was also made by the Colonial Secre- 
tary of Trinidad and Tobago in his annual report on the trade of those co- 
lonies for 1917. He states that the cocoanut industry has now” quite re- 
covered from the droughts wdiich affected it in former years, and though 
the number of nuts exported in 1917 W”as i 253 925 less than in 1916, this 
W”as more than compensated for by an increase in the exports of copra, which 
rose from 3 339 848 lb. in 1916 to 7 201 448 lb. in 1917 w”hich, he states, 
is equal to about 18 000 000 nuts. 

In the annual report on the trade of British Guiana for 1918, the Comp- 
troller of Customs also made special mention of the coconut industry as one 
of the sources of increased revenue of the colony, and stated that, owing 
to the increased demand for coconut oil and copra, there w”as a large in- 
crease in the output, the increase in the latter being 109 798 lb. Two-thirds 
of the total ^ield of copra for 1918 was exported to the United States, while 
one-third went to the United Kingdom. The total output of coconut 
oil in British Guiana in igi6 wns 17948 gallons and tlie value $16523, 
wdiile in 1917 the total output was 26 674 gallons and the value $28 652. 

It is estimated that Trinidad produced annually about 140 000 gal- 
lons of oil for the consiunx^tion of the local popitlation. The export is 
small. The amount of oil produced depends in great measure on the rela- 
ti\”e price of copra. When the export price of copra offers more profit than 
its manufacture into oil, the owners naturally prefer to sell copra. 

In addition to the export of copra in recent years, there is a very large 
export of coconuts from the various colonies which gives a correspond- 
ingly large margin for the further production of copra, should there be an 
increase in the demand and in price. 

The following comparisons showing the rise in price of copra in 1916-18 
ma3^ be of interest. In 1916 the total output of copra in British Guiana 
w”as 237 1041b. and the value Sio 012, wrhilein 1917 the total output was 
168 764 lb. and the value $12 164. The total yield for the year 1918 was 
278 532 lb. and this realized the sum of $20 Soi, These figures show that 
the price of copra almost doubled in 1918 as compared with 1916. 

[IIS] 
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With respect to the relative oil content of copra, while there no in- 
formatioii to hand in regard to the various grades, yet it is of interest to 
know that in a recent report by Professor Harrison, the Director of the De- 
partment of Science and Agriculture of British Guiana, who is also the Go- 
vernment anatyst, it was stated that the general average content of oil was 2-5 
gallons to every 100 ripe nuts, which can be taken as a fair and correct 
general average for commercial purposes. It is generally considered that 
coconuts give their best 3deld of copra during the dry season of the year, 
which differs in each island almost. 

Copra exported from the British: Indies during the years 1914— 1917. 

j: 9 I 4 1915 1916 1017 igrS 


Jamaica lb. 183530 i 223 S17 1162331 2653317 — 

Trinidad » 2358154 3986731 3 330 848 7021448 — 

British Guiana ...... cwt. i 601 i 619 2 117 * i 407 2487 

Windward Islands . . . . » 330 148 450 312 — 

Eeeward Islands ..... lb. — — 3 301 — — 


1 19 ” Craping African Rubber. — Von pelt, G., in InstUut Colonial de Marseille, Bulletin 
des Caoutchoucs, No. 3, pp. 53-/8. Paris-jMarseilles, 1919. 

The Colonial Institute of Marseilles having commissioned the author 
(Head of the rubber branch at that Institute) to study the conditions un- 
der which African rubbers could be improved, these rubbers being out of 
demand compared with plantation rubber, he has made the present pre- 
liminary study before leaving for West Africa to make a complete 
study of the matter on the spot. The reasons ' given by manufacturers 
to explain their preference for plantation rubber, a preference which dur- 
ing the last few months has been pushed to the point of refusing to buy 
African rubber, are ; — (i) The necessity of creping African rubbers ; 
(2) the loss which that operation causes by washing ; (3) the tendenq}’- of 
these rubbers to become sticky. 

The author compares the manix>ulation of plantation rubber with 
that a^Dplied to African rubbers with the object of noting in what respects 
the xoreparation of the collected rubbers should be modified so as to give 
them, as far as possible, the qualities of plantation rubber. 

He examines successive^ : — (i) plantation rubber : tapping, collec- 
^ tion, straining, coagulation, preparation, drying, smoking, packing — 
(2) collected rubbers, not undergoing any of these treatments and conse- 
quently being of much inferior quality at the time of purchase. Creping 
would only introduce some of the operations carried out on plantations 
Into the preparation of collected rubbers. The question, in short, re- 
solves itself into considering whether, since manufacturers state that in pre- 
sent circumstances it is impossible for them to do the work, the exporters 
ought not to think of doing it themselves. In this case the creping of 
African rubber should be done before it is placed on the market. The fol- 
lowing operation would have to be carried out 

(i) Cutting up, — by means of' a toothless circular saw revolving 

[ 1 18 - 1 ! §3 
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at Mgil Speed under a jet of water, cutting up tlie blocks or masses of rub- 
ber into small pieces. 

(2) Soi'tkini^ and softening. • — immersion of tlie cut up rubber : — 
(a) in cold water : (b) in warm water for a lengtli of time A'aryiiig according 
to the kind of rubber under treatment. 

(3) Creping, Kuishing. — the pieces of rubber are crushed under 
a jet of water between two special cylinders of a rolling mill; the impuri- 
ties contained are thus mechanically carried off ; the operation is contiii- ^ 
ued until perfect piirit}^ is obtained and the crepe so formed has reached 

a suitable thickness determined b^^ greater or less space between the 
cylinders which are adjustable. 

(4) Drying. — the ciepe obtained by creping is hung up in a specially 
conditioned place ; different methods for drying can be used, causing more 
or less rapid elimination of the moisture in the rubber ; a preliminary drying 
in the air before the rubber is placed in the drying chamber will reduce 
the moisture in it to a great extent. 

Rubber resulting from this series of operations appears to be identical 
with brown plantation crepe. The practice of crtTing can be regarded 
in two different ways : — 

(1) The only object is to place on the market an African rubber in 
a pure form. 

(2) In addition, the creation of “botanical standards'" in African 
rubbers is aimed at, e. g. Tanclolphia type, Funtumia type, etc., each of 
these types being clearly characterised by its physical and chemical 
properties which indicate them more particularly as raw material suitable 
for a given manufacture. 

The author examines the possibility of creping from a commercial 
standpoint, the conditions of installation of a creping factory (in ilfrica, 
or better still in Europe), description of the working of the factor^E labo- 
ratoT3r attached to the factory for scientific research. 

In the 2 lid part of his paper, the author indicates shortly what conclu- 
sions, he lias arrh'ed at after a preliminary investigation carried out at 
the laborator^^ of the Colonial Institute on rubbers which had reached 
Marseilles ; but he could not determine a certain number of points except 
during his mission in West Africa. 

The 3rd part of the report is devoted to the enquiry which he made in 
England before he embarked, from makers of rubber machinery and froiii.;| 
large manufacturers who have specialised in the purifying of crude rubbers 
in that country. 

120 - '^Cay-Doc’® Gum from Tonkin {Garcinia foM/nens/s). — heim, 

kiin de V Office Colonial, Year XIl, No. 138-139, p. 413-424. Paris-Melim, June - July, 1919. 

A previous paper (i) was devoted to the oil of “ Cay-Doc," or Cay- 
Gioc " {Garcinia tonkinensis Vesque), belonging to the Guttiferae of Ton- 
kin, used by the Annamites for making soap and from which French indu- 

(i) See R., Sept. 1917, No. S5.j (Ed. 

[ 118 - 120 ] 



INiDUSTRlES DEPE>sDIN:a ON VEGETAL PRODUCTS I25 

■stry might derive much profit. The ''Cay-Doc’’ not only provides, in 
its seeds, a source of oil but it also yields a gum capable of industrial use. 

At the request of M. Capus, Delegate for Indo-China at the Colonial 
Office, the Governor General of Indo-China sent a sample of the gum pro- 
duced by Garvinh tonkmensis for examination b}- the '‘Service des Produc- 
tions coloniales ,, of that Department. The Annamites consider that it 
conduces to fruiting if notched incisions are made in the bark of the tree, 
even on the lower part. From these notches the tree exudes fairl}^ large 
amounts of gum which is seldom collected for want of a definite use. 

The “ Cay Doc” abounds in Tonkin in the Provinces of Phu-Tho, Tahi- 
Ngun3'en, Tuyen-Quang, Yen-Ba3L Hua-Binh, and these forests can supply 
large quantities of the gum at a low price. The "gum has the appearance of 
a blackish mass, fairl^v hard, becoming soft between the fingers to which it 
soon sticks. The surface is shining. Inside the specimen, agglomerations 
of a stick}-" substance, translucid and citron yellow in colour, are found. 
The odour of the gum, scarcely noticeable in a block wliich has been exposed 
to the air, is stronger on a fresh section, and recalls that of oil of sweet al- 
monds. At 60'^ C. the gum melts partially giving out a thick, darb brow-n 
reddish liquid in which solid black matter is immersed. On cooling the li- 
quid portion congeals in a vitreous glaze, shining and brittle. The author 
gives a detailed account of the physical and chemical properties of the 
gum of G. ionkincnsis. 

The gum, as received by the author, contained much vegetableimpuri- 
ties, with a blackish brown resin which is eas% separated by taking ad- 
vantage of its high degree of solubility in benzine or in acetone. 

This resin exists in the crude gum in the proportion of 74.2 ; the 

true gum forms 25.8 ^.0. 

Hydrolytic examination of the carbohydrates shows that the galact- 
anes are almost the only ones which enter into the composition of the true 
gum. These galactanes are but slightly condensed and are broken down 
by weak hydrolysis. The pentosans are represented in this gum arabane, 
but in a slight percentage ; a little preformed free glucose is found in it. 

The gum of " Cay-Doc ” has been considered of much interest to 
manufacturers of products for dressing and printing textile fabrics; it 
gives, not a solution, but rather a kind of mucilage, prepared by heating 
under pressure, with or without the addition of h\^drogen peroxide. Trials 
are being made in finishing works. Trials of its use in the paper 
making and cardboard industry will be made as soon as a large quan- 
tity ordered from Indo-China arrives. 

1 21 - Drying Fruit, Experiments in Indo-China. — muIville, n., in Bulletin at>ncoU 

d& rinsiiiut ScienUfique de Saigon, Year I, No. 8, pp. 233-238, Sai'gon, Ang., 1919. 

Drying is the most economical method of preserving fruit, because it 
requires neither receptacles nor special liquids. 

The author describes the experiments in drying fruit which he carried 
out ill Indo-China ; the drying was done hy the sun alone, combined 
action of the heat of the sun and artificial heat, and by the action of arti- 
ficial heat alone. 
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HetHnksthat it is possible to increase the oTcharcls of fruit trees with- 
out any fear of over production of fresh fruit, for dried fruit would easily 
find a market. The benefits, from domestic economy and commercial 
standpoints, which can be derived from the dried fruit industry in temper- 
ate countries and tropical colonies are undeniable. The author has the 
firm belief that in the near future Indo-China will take a conspicuous place 
in this industry. 

122 - Antiseptic Action of Spices in Preserved Foods. eahacee, jean, in vind^istm 

jrmgaise de la Conserve, Year V, No. 29, pp. 211-214. Paris, Aug. 1919, 

The author gives an account of investigations on the antiseptic action 
of spices in preserved foods: All this subject is, so to speak, in its infancy, and 
will be continued. But already attention should be drawn to the preli- 
minary results obtained, which establish absolutely the antiseptic action 
of certain spices. The spices most generally used are black pepper, Cayenne 
pepper, ginger, mustard, cinnamon and cloves. The first three, in the ex- 
periments, only prevented fermentation and putrefaction for a very short 
time. But mustard, cinnamon and cloves (whose antiseptic principles are 
their essential oils) are much more efiective. They are povv^erful antisep- 
tics, even in the small quantities, in which they are used in food industries. 
Anyhow, these spices have an antiseptic action decidedly greater than that 
of the usual chemical antiseptics of winch, moreover, the use is expressly 
prohibited by French law, while that of spices is legally permissible and is 
in no way contrary to hygiene. 

123 - Kew Constant for the Investigation of Partial Skimming of Milk. — eedent. 

Rene, in Annales des Falsifications et des Fmndes, Year XII, No. 129-130, pp. 219-225* 
Pari?, July -Aug., 1919. 

Communication to the '‘Society of French Chemical Experts”. 

As the fat content of milk varies between wide limits (2-3-6 %), 
adulteration by partial skimming is sometimes difficult to prove. 

In 1914, M. Vandam (Director of the Central laboratory for the Pre- 
vention of Fraud, at Brussels) gave the revsults of the research which he 
had made with the object of establishing a constant enabling partial skimm- 
ing to be proved, by taking as basis the proportion between the casein (c) 
and the fat (^c,*-) (i). 

According to this investigator this proportion varies : — 

from 0,53 to 0.72 for milk with over 40 % of fat 
from 0,56 to 0.85 for milk with from 3 to 4 of fat 
from 0.67 to 0.98 for milk with from 2 to 3 % of fat 

these figures having been establi-^^hed after examination of 144 samples of 
pure milk. 

Skimmed milk shows a proportion ~ greater than unity. 

The great importance of this new constant in the investigation of par- 
tial skimming of milk, has led the author to undertake trials on pure milk 
of known origin. 

(1) See Annales des Falsification ei des Fmndes, April, 1914. [Ed) 

[ni- IM] . 
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The skimming, altliongh it only lowers the fat content and only modifies 
very slightly the percentage of the other elements, §eems to increase slightly 
Cornaeba's figure. The author thought that it might perhaps be possible 

to restrict the limits established by M. Vandam for the proportion by 
introducing into this latter Cornalba’s factor. 

By establishing the proportion or which he calls the 

author has noted that the figures obtained fluctuate betiveen very narrow 
limits. He gives in tabular form the figures which he obtained in the course- 
of hi.: experiments, and which led him to the following conclusions : — 

c 

]\Iilk with high fat content, lightly skimmed, shows a -- not denoting' 

this skimming but nevertheless possessing a reasonable food value, 
c 

The proportion would give, on the contrary, good results for the in- 
vestigation of skimming in ordinary milk with low fat content. This kind 
of milk puzzles the chemist who has to deduce conclusions. As for 

the proportion ~ it was, in certain cases, greater than unity. 

124 - The Comparative Value of Quantitative and Qualitative Bacteriological Me- 
thods of Testing Milk ; the Methylene Blue Reduction Test, — Hastings, e. G., 
(Bacteriological E^horatory, University of Wisconsin, Madison), in Journal of Dairy 
Science, Vol. 11 , No. 4, pp. 293-311. Baltimore, July 1919. 

The value of bacteriological analyses in the dairy industry has been 
established beyond all question. In all routine examinations the disease-pro- 
ducing organisms may be omitted from consideration and attention need 
be directed only to those saprophytic organisms which grow in the milk 
and change its composition. Four methods for the determination of the 
number of bacteria present in milk have been used to a greater or kvSS 
extent : — (i) Plate culture.; (2) direct microscopic count.; (3) Frost's me- 
thod, called the '‘little plate " method, which is a combination of thetwO' 
former; (4) The methylene blue reduction method, based on the fact that 
the colour imparted to milk by the addition of a small quantity of meth^dene 
blue disappears more or less quickly according as, the bacterial content of 
the sample is low or high. This last method has the advantage of being 
the quickest, the easiest and the simplest of all, but it remained to be proved 
whether ft h d th same accuracy. 

The author has tried to solve this question by carrying out a series of 
tests, the results of which enable him to conclude that, both for raw and pa- 
steurised milk, the methylene blue reduction test gives just as accurate 
results as any of the other testing methods. 

125 - Buttermilk Cheese. — Rudnick, a. W., in Jourruil of Dairy Science, VoE II, No. i,. 
pp. 41-45, I fig. Baltimore, Jafl'l, 1919. 

Work done at the Iowa Agricultural Station, United States. 

The author has ascertained that a cheese of satisfactory quality can 
be made from buttermilk derived from butter-making with pasteurised 
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cream, by running the buttermilk through one of the centrifugal iiiachiiies 
now on the market for extracting the curd from skim milk in the manufac™ 
cure of cottage-cheese (i). 

The machine consists of a hollow cylinder open at the top except for 
a rim i/8 of the diameter of the cylinder ; the cylinder is supported by 
a spindle and enclosed in an iron frame. The curd lodges under the rim. 
The casein content of the buttermilk depends on the acidity, tempera- 
ture to which it is heated and the time during which it is held at that 
temperature. When pasteurised buttermilk containing 2.69 % of casein 
was held at F. for one hour, the whey contained 0.266 % of casein 
When the buttermilk was held for one hour at 140*^ F. the whey contained 
0.319 % of casein and when the buttermilk was heated to 170^ F, but not 
held at that temperature, the whey contained 0.397 % casein. The 
curd had more grain when the buttermilk was held for one hour at 140° F. 

Buttermilk cheese made by the centrifugal process has not the disa- 
greeable flavours which such cheese has when made in the ordinary way 
by neutralization with caustic soda and re-acidifying with hydrochloric 
acid. 

The centrifugal process leaves only 0.15 % of casein in the whey if 
buttermilk from pasteurised sweet cream is used. This buttermilk, held 
at a temperature of 95° — ii5‘^ F for an hour after the acidity had reached 
0.065 produced a cheese equal, in flavour and texture, to cottage-cheese. 

126 - The Cliemicai Investigation of Spoiled Meat. — i. Falk, k, g., Baumann, e. J., 
and McGuire, G., in I'he Journal of Biological Chemistry, Vol. XXXVII, No. 4, pp. 525- 
546, 9 dg. Baltimore, Apr., 1919. — II. Falk, K. G., and McGuire, G., Ammonia Test 
for Meat Spoilage, Ihid ., pp. 547-550. 

I. — Most of the investigation described by the authors were made 
with meat or meat broth inoculated with micro-organisms isolated from 
meat and thought to be responsible for actual cases of poisoning. The 
general method employed was to study the chemical cha.nges caused b}^ 
the micro-organism under investigation in the following components ; 
Total nitrogen ; non-protein nitrogen ; ammonical nitrogen ; nitrogen 
in the form of creatins ; nitrogen in the form of purin. Most of the 
micro-organisms belonged to the colon-typhoid group; for comparison, 
the authors used Strepiococctis brevk and the spore-forming Bacilhts suhtilis. 

The results given in tubular form show some marked cliftereiices as 
well as similarities in the action of difierent groups of micro-organisms, 
which indicates that the bacteria exert certain selective actions on defined 
substances or groups of substances. The increase in the ammonia c<)ntent 
was a constant factor the significance of which is discussed in the following 
paper. 

II. — - The marked increase of ammonia content in meat decomposing 


(i) “ Cottage-cheese ” or Fot-cheese ”, names under which fresh curd, generally mixed 
with milk or cream, is known in the United States. ~ Cf. Standard BicHonaty of the English 
Language, VoL II, p. 324. New Yojk, Funk & Wagnalls C., lyio. (Ed.) 
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at orditian^ tempeiatures poixited to the possibility of using that factor 
as a chemical test in investigating meat spoilage. The determinations of 
airniionia were made according to the aeration method and according to 
Foiin and Bbix's method (i) on samples of beef nndergoing decomposi- 
tion at room temperature or at a low temperature. 

At ordinary temperatures bacterial growth was rapid, especially at 
the higher temperatures, and the meat soon became unfit for use, in some 
cases after 24 hours. At low temperatures, there was a considerable 
growth of mould and little bacterial growth, but after cutting off the thin 
superficial layer infested by the mould, the meat was stitt usable after stand- 
ing for 3 or 4 weeks at a temperature var3dng between 0^ and 5® C. and for 
much longer at still lower temperatures. 

The ammonia content of the two forms of spoiled meat was very dif- 
ferent. The fresh meat (beef within 24 hours of slaughter and refrigera- 
tion), contained between 0.03 and o.io mgm. of ammoniacal nitrogen per 
gramme of meat. The meat decomposed at ordinary temperatures (15- 
250 C.) became unsuitable for food when the ammoniacal nitrogen content 
reached 0.3 to 0,4 mgm. per gramme of meat. At low temperatures the am- 
monia content was much higher before the meat became unsuitable as 
food ; it varied between i and 3 mgm. per gramme. 

The authors refer to the works of Hoag i , and and his collaborators 
(E. Hoagland, C. N. McBrydb and W. C, Powick, United States Depart- 
ment of Agrwnlhire, Bulletin No. 433, 1917) who considered that the in- 
crease in amino-nitrogen was the best way of measuring the extent of au- 
tolysis in meat in cold storage, and remarked that at ordinary tempera- 
tures the growth of bacteria is relatively rapid and that the meat becomes 
unsuitable for food even with a low ammonia content. At low temperatu- 
res bacterial growth is slow, but autotysis proceeds in such a way that the 
products of decomposition such as ammonia and the compounds rich in ami- 
no-nitrogen increase greatly without the formation of those products, whose 
odour, appearance and flavour, render the food unsuitable for use. If the 
meat is kept cold first, autolysis proceeding, and is then brought to an or- 
dinary temperature, decomposition would be much more rapid, because 
simpler products are formed by autolysis which would serve as nutri- 
ment for bacteria and would greatly increase their growth. This is per- 
haps, in addition to the physical effects of the rupture of cell walls by freez- 
ing, a reason for the more rapid decomposition of meat which has been for 
some time in cold storage. 


(i) O. Folin andE.. D. Belt, J ourml of Biological Chemistry, Vol. XXIX, p. 329, 1917. 
The ammonia is extracted from a soluhon by means of permutit (zeolite composed of silicate 
of alumina), specially prepared. The ammonia is then set free by a fixed alkali and deter- 
mined by Kessler’s process. The method eliminates the possibility of decomposition (by 
the allcalls) of the protein or any other matter present, and its results indicate better the quan- 
tity of ammonia or aniinonimn salt present in the ipeat. [Authors note). 
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127 - Tripoli Wools amd Meais of Improving Tliem.-"CASKr;Li,A., in BoiietHnodcWify 

dustria lankm. Year XXXIII, No. <S, pp. 158-161, Biella, Aug. 31,' 1919. 

Given its natural conditions, Tripoli is much more suited to the breed- 
ing of flocks than to agriculture, and, owing to the coarseness of its 
fodder'flora, especiallj^ that of sheep and goats. Before the war Tripoli 
exported anttally about 100 000 sheep, especially to Alexandria (Ivgypt) 
and oiil}^ a small number to Malta and Italy. The total number of sheep 
ill Tripoli certainly exceeds one and a half million head. On an average 
the flocks number 300 to 400 head. 

Except the Sudanese sheep, bred in the Sontliern part of Tripoli, the 
rest belong to the Syrian breed, Barbary variety, with fat tails, covered 
with' wool over the whole body, except part of the head, the legs, and the 
front part of the tail. If these sheep were kept with care and protected 
from skin diseases, the}^ would give a very fine fleece, but the carelessness 
with which they are kept often makes the wool coarse. The wool which 
comes from the eastern part of Tripoli is more valued than that from 
the western part. An animal in good condition of health and feeding 
gives 3 to 4 kg. of wool ; in exceptional conditions it may give 6 or more. 

Shearing is done in an irrational manner, with imperfect instruments 
(scissors), and without grading according to quality. Wool is sold in the 
market at 80 fr. a quintal, if it is dirty, and 240 fr. a quintal, if it is 
washed and of good quality. The loss of w’-eight in washing thoroughly 
varies from 55 to 56 %. 

The examination of 8 samples of sheep’s wool, from the districts of 
Tarhuma and Cussabat, gave : — Length of staple 6 to 9 cm. : loss by 
washing in water 43 to 55 % loss of wool washed in ether 8.7 to 11.5 %. 
The examination of 8 samples of wool from Msellata gave : — Weight of 
fleece before washing 2.7 to 4.1 ; after washing in cold water i.ooo kg. to 
1.80 kg.; loss in washing 1.6 to 3.5 kg. The fleece soils easily because it 
is open and the strands are conical ; it is chiefly particles of earth which 
soil it. 

Tripoli wool is generally wanting in uniformity and is formed of 
strands of variable thickness, not only one strand with another, but also 
the same strand, which is sometimes thicker at the bj^se, sometimes at 
the extremity, or else shows strictures (corresponding to the dry season.) , 
which makes it easily broken in weaving. As regards length Tripoli 
wools can be classed among long or carding wools ; as regard fineness, 
althongh there is room for improvement, they are not inferior to common 
Tuscan wools and second-rate cross-bred wools from Buenos Aires, 

The examination of 15 samples, made at the technological laboratory 
of the Italian Colonial Agricultural Institute at Florence, has given the 
following average results : — Wool from the shoulder : — relative length 
of staple 13.3 cm. ; full length : — minimum 18.3 cm ; average 20.4 cm; 
maximum 22.1 cm. ; diameter minimum 32.15 cm.; average 45.15 cm.; 
maximum 63.74 cm.; stretching in mm per 100 mm : — minimum 21.76: 
average 36.17 ; maximum 45.81; weightingm, supported to breaking point: 
— minimum 8.3; average 15.4 ; maximum 30.6 Wool from the hindquarters: 
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■ — relative length of staple 15.6 cm. — full leiigth: — minimum 15.6; 
average 19.3 ; maximum 21.4 — diameter: — minimtim 35.09 cm.; average 
45,27 ; maximum 63.44 cmf; — stretching in mm per 100 mm: — ■ minimtim 
22.93 ; average 35.33 .* maximum 47.97 — weight in gm. supported to the 
breaking point : — minimum 7.7 ; average 15.9 ; maximum 27.1, 

As it has been seen, elongation is very marked (about 35 %), and even 
excessive for good weaving wool. The fleeces are often curly, but less 
than those of Merinos, When Tripoli wools are dry they do not absorb 
or hold a great quantity of water ; on an average 10 to 15 %. In terms 
of comparison for Tripoli wools, the following data may be used (average 
of 8 samples), relating respectively to wools of the ist and 2nd shearing 
of the cross-bred race Vissano-Maremmana x Bergamasca, which is consi- 
dered a good breed for wool : — Full length 119.7mm. and 82.6mm. ; dia~ 
meter 35. 3p. and 32.7^ ; breaking strain 8.i25gm, and 9.6iigm. ■ — stret- 
ching 25.62 and 22.97 %. 

For inipro\ing the Barbery breed, crossing with European breeds 
cannot be relied on, as is shown by experiments made in the Algerian 
Sahel, and in certain regions of Tunis, where the produce of crossing with 
the Rambouillet-Merinos breed did not stand the indigenons method of 
treatment, where that with the Soissons breed degenerated rapidly, 
and that with the Merinos of Crau gave inferior results to those of the 
local breed. Crossing with Sicilian or Sardinian sheep has been advised, 
but they yield less, and give a coarser wool than the indigenous sheep ; the 
proof of this in that Barbery rams are imported into Sicily and Sardinia 
to improve the breeds. It only remains, therefore, to have resort to selec- 
tion, wdiich must aimiirst at production of wool and meat, and afterwards 
of milk. Useful technical improvements w^ould be : — the use of shea- 
ring machines the washing of wool after shearing ; the grading in diffe- 
rent classes of wool, w’-hich is at present sold by entire fleeces; the 
founding of central markets. 

12S - Indo-Chinese Silhs and Siik Goods at the Lyons Fair (France). — BuiUim de& 

Scdes et des SoieHes, Year XXni, no. 2210, pp. 2-3, Eyon, Oct. 4, 1919. 

The “ Economic Agency of Indo-China '' has organised in its stalls 
at the Eyon Fair a very complete exhibition of Indo-Chinese silks and 
silkgoods. Regarding raw silk, Indo-China produces a raw-material which, 
in the French market, could be used on equal terms with Canton silk’' 
and might even be superior to it. 

Under the influence of the French Administration, helped by experts, 
especia% from Eyons, the natives gave up, by degrees, their crude pro- 
cesses and adopted more improved methods, which enable them to pro- 
duce raw silks, exportable waste and textiles, welcomed by the market 
of Uyons. 

'The first changes^ recommended by the Administration, regarding 
the breeding of silk-worms, plantation of mulberries, spinning, prepara- 
tion of by-products, and w^eaving, have been adapted to local means and 
possibilities. , , ' * 
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An entire series of samples and models of apparatus fiirnisli a rea» 
listic demonstration of the continued effrorts which have led Tonkin and 
Cambodia to take a place, wliich is still too modest, among the countries 
producing the silk required by the I/yon factories (i). 

Besides native made-fabrics for local use, and new materials (of the 
tussore, shantmig and pongee kind) for exportation, fabrics made and 
imported from China into Indo-China may be mentioned. The latter 
may be of interest to French manufacturers. 

lastly a superb coliection of “ sampots ”, dyed and woven entirely 
by Cambodians, gave a very eastern appearance to this beantiftil showo 


129 -Practical Conclusions regarding the Sto age of Tobacco in Bales in Sumatra.— 
Den^Doop, j . E. A., ia Mededeelingen van het Deli Proefstation ie Medan’-Sumatra,2Tid Se- 
ries, ‘{No. Ill, pp. 1-18. Medaa, 1919. 

Tobacco from two different crops must never be put in the ferment- 
ing shed at the same time. 

In storing tobacco in bales two processes may be used : — 

(1) The tobacco is stored at a distance of i to 2 km. from inhabited 
buildings, in a drying-room with a raised floor. 

(2) The tobacco is stored in a building which can be disinfected, 
with doors and windows covered with fine wire gauze. 

Tobacco is never carried in bales from one storehonse to another unless 
it has been ascertained that it is free from Lasiodema serricorne (2). 

For 2 or 3 weeks all the tobacco in bales is checked by 2 expert women, 
who search all day long for the adult the adult Lasioderma on* the sur- 
face of the bales. 

Every month a repacking is done, the bales which are the most likely 
to be moist being opened to see if the tobacco has been infested by the to- 
bacco moth {Setonwrpha margalaestriata) (2). 

130 - Trial Shipment of Bulk Wheat from Vancouver via the Panama Canal to the 
United Kingdom. — Birchard, F. j. and Alcock, a. W., in Department ofTrade and 
Commerce, Canada (Domimon Grain Research Eaboratory), Bulletin No. i, jpp. 1-20. 
Ottawa, 1918. 

Since the opening of the Panama Canal the possibility of shipping 
bulk wheat from Canada to Europe by this route has been discussed a great 
deal. It was the opinion of many that the conditions to which the grain 
would be subjected in the tropics would be found too severe for Canadian 
grain, and that there would be a grave danger of cargoes arriving at their 
destination in a heating condition. The Department of Trade and Commerce 
therefore decided in 1917 when sending a trial shipment that the labora- 
tory should make a thorough investigation of the question. 


(i) Ste R., Jme 1918, No. 676; E., Nov. 1918, No. 1264 ; Bn Oct.-Dec. 1919, No. X212 {Ed .} . 
(2} See R., Dec. 1918, No. 1436, and R., Jan. 1919 No. 142 (M). 
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■ The authors describe in this bulletin the results of their investigatioiis, 
and give numerous explanatory tables and diagrams. The wheat for this 
shipment was collected from various points in western Alberta, and was 
subjected to the necessary analj’^ses for grade, percentage of moisture and 
weight. The SS. War Viceroy was loaded with 99.209 bushels of wheat 
of 7 different types in such a way that each type which on analysis showed 
given characteristics formed a layer of the cargo. The vessel was of steel 
and had wooden flooring and sides in the holds. Without going into de- 
tails about the method of loading and the arrangement of the cargo in 
relation to the construction of the ship, the following are the main conclu- 
sions arrived at by the Commission in charge of the investigation : — 

The chief result is that wheat may be carried from Canada to Europe 
via the Panama Canal without damage, if the following precautions are 
taken : 

Only wheat which is quite sound in every way should be shipped by 
this route ; it should be carefully tested for moisture and any lots contain- 
ing an excessive amount should not be loaded into the vessels. It has 
not been possible to determine just how much the grain may safely carry, 
but until some limit is definitely set, a moisture content of mote than 14.5 % 
should be regarded as dangerous. 

The temperatures recorded by the thermometers against the false bulk- 
heads near the engine room and stokehole are evidently too high for safety 
and an unventilated air space of 9 to 12 inches cannot then be considered 
sufficient protection. When it is necessary to stow grain close to the engine 
room or stokehole, these spaces should be either ventilated or extended. 
The records clearly show that it was only in these portions of the holds and 
close tb the propeller shaft tunnel that dangerously high temperatures 
occurred. The general conditions vary in the different types of ships, but 
by taking sufficient precautions in the above mentioned respects there will 
be little difficulty in carrying wheat cargoes safely from Canada to Europe 
via the Panama Canal. 

a 


1 31 - American Cotton Seed and Cottonseed Products. — UuUed States Commerce Re- 
ports. No. 196, p. 962. Washitigton, D. C., Aug, 21, 1919. 

A preliminar}’' report of the United States Bureau of the Census gives 
the quantity of cotton seed received at American mills during the 12 months 
from August i, 1918, to July 31, 1919, as 4450189 tons, contrasted with 
4 260 290 tons during the previous year. This does not include 40 438 tons 
and 31 828 tons on hand on August i, nor 146 271 tons and 208 358 tons 
reshipped or burned for 1919 and 1918, respectively. There were 4 366 028 
tons of seed crushed during 1919, against 4 251 680 tons during 1918, and 
24 599 hand on July 31, 1919, against 40 438 tons on the correspond- 

ing date of 1918, 

Cottonseed j)3:oducts manufactured, shipped out, and on hand were 
as follows : — 
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Item 


Year 


on hand 
Aug. I 


Crude' oil 

Refined oil 

Cake and meal . . . 

Hulls 

lyinters 

Hull fibre 

Grabbots, motes, etc. 


pounds 


do 


tons . 


do . 


500 pound bales 


do , 


do , 


^ 1919 

/ 1918 

S 1919 
) 19x8 
19x9 

1918 

\ 1919 I 

) 1918 I 
\ X9I9 i 
} igxd I 
\ X919 i 
) 191S i 

^ 1919 1 

^ 1918 ! 


а ) 16 503 655 
15477 352 

б) 365 875 255 

598 757 136 
28 751 
03 540 
I Co 425 

56016 
30 868 
103 754 
II 609 
C853 
12.153 

9703! 


Produced 
Aug. 1 to 
July 31 

! Shipped out 
Aug. I : 

July 3X ! 

1 

ou ixand 
July 31 

I 330 249 783 

i 

1 322507 33b 

a) 25681360 

T 312 471 125 

I 314 756603 

“ X 6 503655 

c) 158 864 979 

— ' 

6) 146 719782 

1 188 213854 

— 

265 375 255 

215S8S8 

2 141 664 

45 975 

2 067 977 

2 1 31 766 

38 751 

1123S79 

I 063 992 

120 312 

996 065 

991 656 

60 425 

9-3 913 

706 055 

i 253 726 

I 130.4.22 

I 202 30B 

j 30 SG8 

130 122 

97 174 

44 557 

123 663 

328 907 

j 11 609 

31 480 i 

32 563 

II 370 

5 fi 559 | 

53 3 o 9 

12453 


a) Includes 3 171 S85 and 13 96.3 704 pounds held by reliniug and manufactiiiiiig estab- 
lishments and 6 4.33 196 and 7 077 530 pounds in transit to refiners and consumers Aug. i 
and July 31, respectively. 

b) ludiides lo S21 959 and 4 569 701 pounds held by refiners, brokets, agents and ware- 
housenieiit at places other than refineries and manufacturing establishments, and 14 230077 
and 7 614 431 pounds in transit to manufacturers of lard substitute, oleomargarine, 
soap, etc. on Aug. r and July 31, respectively. 

c) Produced from i 296 420 913 pounds of cmde oil. 


During the year ending J itly 31, 1919 there were imported into the Unit- 
ed States 19 057 236 pounds of cottonseed oil, as compared with 16 967 737 
pounds during the previous year. Exports of cottonseed products con- 
sisted of 174269424 pounds of oil, against 109437949 pounds; 169791 
tons of cake and meal, again.st 19 051 tons ; and 71 534 running bales of 
linters against 187 704 bales. 

132 - Exportation of Henequen from Yucatan. — r.owe, 'j. w., iu Umted Smes Com- 
merce RepoftSj No, III, p. 787, Washington, O. C., 1919. 

The total exportation of heneqnen (i) from Yucatan for the year igi8 
is estimated at 600 000 bundles and is valued at 48 000 000 pesos (i 
peso = $0.50 United States Currency). For igig, it is expected that 
the output will be even greater, owing to the fact now that markets 
have been opened in various parts of the world, notably in Argentina, 
where the fibre is used in the manufacture of grain bags. 

The henequen commission recently sent a trade commissioner to 


(i) Henequen is the fibre of Agave Hgida var. elongata, whilst sisal is the fibre of 
Agave Hgida var. sisalana. (Ed.) 
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Argentina for the purpose of studying the market there as well as to in- 
vestigate generally the possibilities of trade between the southern Repu- 
public and Mexico. It placed orders, while there, for 50 000 sacks of 
hennequen and the commission has already dispatched one vessel of its 
fleet with a cargo of sisal. On its return trip this ship is bringing a cargo 
of wheat. 

The commission is not only concerning itself with the exportation of 
the raw fibre, but has established factories for the manufacture of sacks 
and twine, which articles, it is expected, will presently figure extensively 
among the exports of the State of Yucatan. 



PLANT DISEASES 


DISEAvSES DUE TO FUNGI, 
BACTEEIA AND OTHER TOWER PLANTS. 


RESISTANT 1 33 ~ lottli Ameiicaii Varieties of Oats Liable to Rust and South American Varieties 
PLANTS Resistant to this Disease, — See No. 28 in this Review. 

134 -A Cocoa Plant Proof against KmlMen^^ (Marasmias pernidosiis\ in 
Surinam. —See No. 35 in this Review. 

iviEANs 1 35 - Cliemica! Investigations on Agents for Combating Fungoid Diseases and Insects. 

OF PREVENTION ~ i) MoND, R. L- and Heberledt, C., in Journal of the Chemical Society, Vols. 115-116, 

AND CONTROL 53.,^ pp^ 908-922, Figs. 2. Pi. I. I/Oiidon, Aug. 1919. — 2) Ramsay, A. A., in The 

A'^ficiilUml Gazette of New South Wales, Vol. XXX, Pt, 6, pp. 428 — 429. Fig. i. 
Sydney, June, 1919. 

1 . -- The CHEi\riSTRY of Burgundy Mixtures, -- Tlie mixtures of 
sodiiiiii carbonate and copper sulphate which are the constituents of the 
above have proved most effective for combating plant diseases of a fungoid 
character. However, in spite of the highly significant work which has been 
done by Ptckkking and Ravaz the authois coiisiclered the problem more 
complicated than the former hud assumed, and preceded to carry out 
investigations on the following Hues : t) The main reactions between copper 
sulphate and sodium carbonate quantitatively studied with various ratios 
of the components ; 2) the reaction between copixn sulj)hate and sodium 
hydrogen carbonate ; 3) the estimation of the amount of free carbon dioxide 
and t he carbon dioxide in the precipitate, and the ratio cupric oxide CuO : 
carbon dioxide CO in the precipitates ; 4) the solvent action of carbonic 
acid ; 5) the determination of the basic sulphate in various mixtures to 
; ascertain the ratio cupric oxide CuO : stilplmr trioxide SOg and CuO : CO2 : 

[ SO3 ; 6) the estimation of the absorbed sodium carbonate ; 7) investigations 

: as to the causes and reactions of the change from the colloidal precipitate to 

I ' malachite. 

i - On mixing copper sulphate with sodium carbonate solution, three clis- 

1 tinct copper compounds are formed : — i) insoluble hydrated basic copper 

? carbonate, which forms the bulk of the precipitate ; 2) insoluble hydrated 

! basic copper sulphate ; 3) soluble basic copper sulphate. Complete conver- 

I sion of copper sulphate into these salts is obtained when for 4 gni. of crystal- 

i.;’; / [is 5 ] 
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Used copper stilpliate, 4.25 gm. of crystallised sodium carbonate (Nag CO3 10 
Hg O) is added. From the results obtained, there appears to be no well 
defined compound, the composition altering according to conditions of 
precipitation. All the compounds are subject to rapid changes, the basic 
copper carbonate losing carbon dioxide and the dissolved basic copper 
sulphate soon becoming insoluble. 

A X % mixture made at 15*^ C, in 200 litres of water gives : — ■ a) basic 
copper carbonate with CuO and COg in the ratio 2:2 : i ; h) insoluble 
basic copper sulphate containing CuO and SO3 ; ratio 15 : i ; 6*) soluble ba- 
sic copper sulphate equal to 9.6 % of the total copper present ; d) free car- 
bon dioxide is evolved equal to 52.4 % of the total carbon dioxide present 
in the sodium carbonate. 

At a higher te:^peratiire more carbon dioxide is evolved, until on reach- 
ing boiling point, all is expelled and the precipitate is converted into black 
copper hydroxide. 

The Avhole of the copper preciifitate including the normal is at first 
colloidal sodium carbonate, but the presence of free copper sulphate, sodium 
hydrogen carbonate, or carbonic acid in the mixture accelerates the change 
to the crystalline state. 

The dissolved basic copper sulphate is in the form of hydrosol. 

Changes in the sulphur content of the copper precipitate also take place 
during the change of the colloid to the crystalloid. The crystalline preci- 
pitate contains less carbon dioxide than the colloid. The ratio of CuO : 
CO2 in old cristalline precipitate was found to be 2.94 : l. 

The amount of basic copper sulphate formed decreased as the amount 
of sodium carbonate used was increased ; the free carbon dioxide acts as 
a solvent on the basic copper sulphate only, not on the basic copper car- 
bonate. The maximum of soluble basic copper sulphate is obtained in a 
mixture of 4 gni. of copper sulphate and 4.45 gm. of crystallised sodium 
carbonate and the minimum with 7.38 gm. of the latter. The copper preci- 
pitate at I5<^C. contains absorbed sodium carbonate in the ratio CuO : Na^ 
CO3 74 : I. The whole of the copper precipitate is at first colloidal, and 
then the gel changes gradually into the crystalline state. 

From, the results obtained in this research the. fact that the chemistry 
of Burgundy mixture is of a much more complex nature than previously 
suspected, is confirmed, and there are a nuinber of questions which have to 
be further elucidated. The nature of the colloid solution, the conditions 
of its fornration and the change to the crystalline state await further inves- 
tigations, and also the influence produced by small quantities of glue. 
These all indicate the importance of making further experiments with si- 
milar colloids. 

TI. The mixing of sprays. — The question of combining insecticides 
and fungicides in the treatment of orchard pests is attracting more and more 
attention, for the obvious reason that such combinations may represent 
substantial savings both in time and money. 

The diagram is supplemented by the table indicating what mixtures 
may safely by made and also the unreliable sprays. 

[is$] 



138 . DISEASES OF PEANTS ' — MEANS OF CONTROE 


TaMe of Compatible and Non-compatible Sprays. 


Spray 


May be mixed with — 


Must not be mixed witli — 


Aikaii sulphides (liver | 
of sulphux) . * . . 
Ammotiia copper car- 
bonate 


Soap, washmg soda. 

Tobacco infusions, concentrated tobacco 
extracts 


Bordeaux, Burgundy, lead 
arsenate, Paris green, 
Bordeaux, Burgundy, lead 
arsenate, Paris green. 


Bordeaux mixture. 


Eead arsenate, Paris green, concentrated 
tobacco extracts, tobacco infusions 
soap 


Burgundy mixture, - j Concentrated tobacco extracts. 


Ferrous sulphate and 
sulphuric acid. • . 
Iron sulphide .... 
Eead arsenate. • . . 


To be used alone 

Bordeaux, lime-sulphur 

Bordeaux, lime-sulphur, sulphur (atomic), 
concentrated tobacco extracts, tobacco 
infusions. 


Alkali sulphides, lime-sul- 
phur, certain oil emul- 
sions, resin wash wash- 
ing soda. 

Aikaii sulphides, lead arse- 
nate, lime sulphur, Pa- 
ris green, resin wash, 
soap, washing soda. 


Ammonia copper carbo- 
nate, alkali sulphides, re 
sin wash, soap, tobacco 
infusions, washing soda. 


Eime-sulphur . . . .! Iron sulphide, lead arsenate, coacen- (Bordeaux, Burgundy, re- 

i trated tobacco extracts sin wash, soap, tobacco 

I infusions, washing soda. 


Paris green. 


Resin wash . 


Bordeaux, concentrated tobacco extracts. 


Kerosene emulsion, concentrated to- 
bacco extracts 


Alkali sulphides, ammonia 
copper carbonate, m- 
sin wash, soap, washing 
soda. 

j Bordeaux, Burgimdy, lead 
j arsenate, Hme-sulphur, 

I Paris green, tobacco in- 
I fusions. 


Soap 


AUrali sulphides, Bordeaux, tobacco in- 
fusions concentrated tobacco extracts, 
resin wash, washing soda 


Burgundy, lime-sulphur, 
lead arsenate, Paris 
green. 


1 

Sulphur (atomic) . . 
Soap-oil emulsions. • 
Tobacco extracts, con- 
centrated ..... 


Eead arsenate, Paris green. 

Ammonia copper carbonate, Bordeaux, 
Burgundy, lead arsenate, lime sulphur, 
oil emulsions, resin wash, soap, to- 
bacco infusions, washing soda .... 


'Eead arsenate. 


Tobacco infusions 


Washing soda , . 


Ammonia copper carbonate, alkali sul- 
phides, lead arsenate, soap, concen- 
trated tobacco extracts, washing soda. 

Alkali sulphides, emulsified oils, soap, 
concentrated tobacco extracts, tobacco 
infusions. 


Eime-sulphur, lead arsen- 
ate, Paris green. 

Burgundy, Bordeaux lead 
arsenate, lime-sulphur,, 
Paris green . 
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Diagram indicating the Compatibility 
and Incompatibility of Orchard Sprays : 


Ledd .Arsenate 



Circles connectecl by a thick black line may be mixed together. 
Circles connected by a dotted line should not be mixed together. 


136 - A New ABlti-Fui^oM Mixture for ViUOS. — See No. 145 in this Review. 

137 - Patents for tlie Prevention of Diseases and Pests of Plants. — See No. no in 

this Revim. 

138 - Bmierium Soianacearum Injurious to Beans in Florida, Dnited States. — mseaseS' 

Smith,. P. and Mccdxeoch, I/, in Science^ New Series, Vd. I/, No. 1288, p, 238, various 

I^ancaster, Pa., Sept* 5, 1919. CRom 

In June, 1919, the authors received for examination some badly di- 
seased bush beans from Lynn' Haven, Florida. The leaves were wilted 
and more or less brown. Often the petioles also were brown and wilted to 
their base. The roots were brown and the epidermis somewhat decayed 
in places. The woody parts of the plant, both stems and roots, had dark 
'stained vascular bundles. Cross sections examined microscopically showed 
from 50 to 100 per cent, of the vessels to be Ml of bacteria and no 
fungi were visible. As the discolouration of the leaves was generally uni- 
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form, with iio lesions apparent, while the roots showed lesions and con- 
tained bacteria in great numbers, the supposition was that the disease must 
be due to the bacteria and that they must have entered through the root 
system* The loss in the Florida field was about 20 % of the beans planted. 

Agar-poured plates gave pure cultures of a white bacterial organism 
having all the characteristics of Bacterimn solanaceamm. 

Cultural work in other media and needleprick inoculations made with 
sub-cultures of colonies taken from the poured plates confirmed this diagno- 
sis. 

A number of different legumes was inoculated by pricking the bacte- 
ria ipto the stems." Of beans, Waxbush, Red Valentine and Refugee j^roved 
very susceptible. These plants began to wilt two da3ss after inoculation 
and a number were entirel}^ wilted and fallen over in 7 da3^s. In addi- 
tion, good infections were secured in Lima beans (Fordhood variety), 
Pinto beans (a brown speckled variety) and Great Northern (a white 
Nar-y bean). 

Inoculated in peas, this parasite acts more slowh^ than in beans, but it 
is not without pathogenic properties at least in some varieties. Following 
stem inoculation there is a slow drying and shrivelling of the leaves, but not 
a sudden wilt. The plants become stunted. Cross sections of the stems 
show biindies discoloured and containing bacteria, though in less abundance 
than in infected beans, tobaccos, or tomatoes. Telephone, little Marvel 
and Mammoth Luscious Sugar w^ere the varieties of peas that became in- 
fected. The organism has been re-isolated from both beans and peas, and 
proved to have the same characters and infectiousness (tested on tobacco 
and beans), as, the original culture. 

The organism was also found to be infectious to soya beans (variety 
Sto San) and to cowyeas (variety Black Cow). 

Tobacco and tomato plants used for control .showed t^yical Bactermm 
solanaceamm infections. 

So far as known, this is the first time the disease has been observed in 
beaus, peas, soya beans or cowpeas, although known to occur in groundnuts, 
in Miicuna sp. and in some other legumes. Fortunately, beans appear to 
be very susceptible only in the early stages of growth. 

139-Erisyphe Risi (z:rE» communis), Injurious to Peas, in Brazil — vSee 

No. cS ill this Review. 


140 - Podosptkera Oxycanthae var. iridaciyia, an Eryslphe Injurious to the 
Bay Cherryj in Switzerland. — Fischer, En., in Schweiserische ObsHmd Garienhau- 
Zeitum:;, No. so, pp. 31 4-31 5) x %• Munsingen, Oct. 15. lyig. 

In a closed-in part of the Botanic Gardens at Berne there grow va- 
rious large specimens of Primus Laurocemsus These were damaged by 
frost during the winter of 1918-19 and were severely pruned back, in con- 
sequence of which new shoots sprouted and 'were still growing even at the 
end of the succeeding summer. Up to August and September they showed 
young pale green leaves. 
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At the beginning of September, the author found that on iiiaiiy of 
these twigs the youngest and uppermost leaves were more or less shrunken 
up and coloured whitish yellow on their lower surface : in addition, they 
often kept exceptional!}^ small. The lower side was covered with a white 
fungous layer, while the lower leaves with no change in their shape appeared 
to be onl}^ slightly or not at all affected. 

The same alterations in the early stage were also observed by the au- 
thor on a specimen of P. Laarocerasus growing in the open in another part 
of the Botanic Gardens ; this plant had also been cut back to near the stump 
and was already covered with new branches. 

Further examination of the diseased leaves proved they were attacked 
by Podosfhaem Oxyacanthcie var, tridactyla, an erysiphe parasitic on differ- 
ent species of Pnmus, even outside Switzerland, but apparenth’^ not yet 
widely reported, either in Switzerland or elsewhere, on Pr, Laumcerasus. 

The unusual appearance of the fungus on the bay cherry might he ex- 
plained, according to the author, by the fact that, in the cases studied by him, 
contrary to the usual, when the erysiphe was growing on other species of 
Pnmus the bay cherry had leaves still in the tender state and on that ac- 
count liable to infection. 

As these conditions, how'ever, only seldom occur, it is not likely even 
in the future that the disease can spread to a great extent on the bay cher- 

This does not exclude the possibility that the fungus, once estab- 
lished on P, Laiifocerasiis, may subsist on it and by means of hibernating 
peiithecia or by the hibernating of its mycelium inside the buds attack 
also the young wood growing at the normal period. It is adivisable there- 
fore to remove and destroy the young diseased twigs and see to the destruc- 
tion of the leaves which fall from infected branches. 

141-Hew Fruit Fungi Found on the Chicago Market — Xurley, h. e., m Sdewe, 
New Series, Vol. E., No. 1294, pp. 375 - 376 . Eancaster, Pa., October 17, 1919. 

Three new fruit diseases have been found on the Chicago market : — 
Boirytis sp. on apples, Polyscykihmi sp. and Fusamm sp. on grapefruit, 

Botrytis sp. was first isolated from Spitzenburg apples and later found 
on Arkansas Black and Winesap. Five vSpitzenbiirg apples affected with 
the disease were taken from the same box. These affected apples were 
entirely rotted. They were very soft, but the rot was firmer than that pro- 
duced by Penicillium. Within the author's knowledge no Botrytis of the 
description given by him from examination has ever been recorded. In the 
same culture tube occupied by this Botrytis the perfect stage of the fungus 
developed, but during the four months when it was kept nnder observation 
no ascospores were formed. Inoculation of Spitzenburg apples with co- 
nidiospores gave positive results. 

Polyscytalum was found on the market only three times and as yet is 
not a disease of importance. The fungus was isolated from a slightly sun- 
ken soft area, of a little lighter colour than the grapefruit itself. In the 
early stages of the disease the rot w^orks down to the pulp of the fruit in 
a perpendicular manner. The affected tissue is very soft, more so than 

[!4S«14I] 
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that attacked by Pcnicillium. When a spot produced by the action of 
the fungus has reached the diameter of 20 or 25 millimetres, the parasite 
begins to attack the pulp of the friiit, wliich soon all becomes a soft mushy 
mass. Positive results were obtained from inoculations. 

Fusarimn sp. was first found in a sliipmeiit of Florida grapefruit. The 
fungus was found enough on the Chicago market to classify it as a disease 
of economic importance. The isolation was made from a tan to reddish 
brown rough sunken area an inch in diameter. The tissue underneath 
was dry, corky, and of a tan colour extending inward. The spots often reach 
a greater size than that just indicated. In the case of the larger spots the 
fungus often develops down into the pulp of the fruit causing a rot. A 
very fine white cottony growth often develops in the pulp of the fruit and 
sometimes on the surface of the brown rough area. Inoculations carried 
out gave positive results. It has been shown that a Fusanum spot develops 
very slowly. How'^ever, in 50 % of the inoculations, when a spot had 
; reached a diameter of 20-25 mm, a rot developed at the edge of the sunken 

area. When Fusarum acts in this manner it is very serious, for a grape- 
fruit will be a worthless rotten mass within forty-eight hours after the 
rot has started. 

142 ~ Experiments with Tumours caused by Bacteria in Pines. ~dufrenoy,j., in 
Compies reftdtis des sUnces de PAcadSmie des Sciences^ 2nd Half 1919, Vol. No. 12, 

(22 Sept. 1919), pp. 545-547. Paris, 1919. 

At Bareges (in the upper Pyrenees Department), Pinus svlveskis and 
I P. Laricio are deformed by resinous swellings of bacterial origin, identical 

I with those on the maritime pine (i) and, as experiments have shown, trans- 

: missible from tree to tree. 

5 The action of the Coccm on the pine, while at first stimulating, brings 

I on the develpment of hyperplasia, cells filling up air spaces or canals, sacs 

; especially on the border of medullary rays. Finally there follows the re- 

; sinoiis liquidation of the tissues. 

i INIUBIOUS INSECTS AND OTHER DOWER ANIMATS. 

1' MEAKS 
S ANBCOKTKOL 


r 

(i) See R, jMay 1918, No. 600. (Ed.) 


143 -Legumes of the Genus Deguelia (Derris) and Their Use In Checking 
Insects and Other In|urious Invertebrates. —mcindoo, n. e., Sievers, a. f., aad 
Abbott, W. S. in Journal of Agriculiuml Resmrch, VoL XVII, No. 5, pp. 177-200. 
Washington, D. C., August 15, 1919. 

The genus De^juelia Aubl. — synonymous with Derris Dour. bel- 
ongs to the leguminous family and includes several specievS already found 
to be insecticides or poisonous ; the ground roots of one species, probably 
Deouelia ellipica (Walk) Janb. — synonymous with elliftica (Wall.) 
Benth. are sold as an insecticide ; D, ellipika is a strong fish poison and 
is much used in the East Indies for catching fish. 
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Of tile different insecticides on sale, some act on the stomachs of in- 
sects affected, others by contact; the authors show that powdered roots 
of Z). elli-ptica and of D. uUginosa (DC) Baill. — syn. D orris idiginosa (DC) 
Benth. — act at the same time in both ways, but are of no value as fumi- 
gators. 

The authors studied the following materials : — pou'dered roots of a 
species of Derris, probably D. elliptica bought on the market ; roots of D. 
ellrpticM called “tuba,, or ^*toeba„ in the Dutch East Indies, from Biiiten- 
zorg (Java) ; stems of D. nhginosa from Suava (Fiji Islands) : stems of D. 
Koolgihherah Baill. and of D. oligosperma from Brisbane (Queensland, Aus- 
tralia) ; roots of D. scandms Benth., and roots and stems of D. rohusta 
Benth. from Sibpur (Calcutta, India). 

On extraction with boiling denatured alcohol, they obtained from these 
substances the following percentages of extract : respectively 14.25,8.50- 
8.50, 10.30,22. 50,20.30,16.70 (roots of D. rohusta) and 15.70 (stems of same 
species). Of the 6 species tried, only two, D. ellipUca and D, ■uliginosa, 
were found satisfactory for use as insecticides. 

Several writers state that the toxic principle of the Deguelia species is a 
resin that acts on the different classes of animals according to the development 
of their nervous system. It kills some insects easily, others with difficulty, 
but usually its action is slow and it apparently causes death by paralys- 
ing B-ie motor organs. The extract obtained with denatured alcohol ap- 
plied in the form of a sprajing mixture has proved effective on certain apM- 
dae {Myzits persicae, MacrosypJmm liriodendn, Rhopalosiphum pseudobras- 
sicae, Aphis helianthi, A. gossypii, A. spiraecola), and on larvae of Lepti- 
notar sa decemlineata and the small caterpillars of Hyphantria cimea. It is 
possible to incorporate extracts of D. elliptica and D. uliginosa in soft soap; 
by simply dissolving them in plenty of water a solution ready fox spraying, 
can be obtained. 

It has been found that commercial Derris sp. powder as ordinarily 
used is efiicacioiis against dog fleas {Ctenocephalus canis) lice (sever- 

al species of Mallophaga), the house fly, 3 species of aphis [Aphis mmicis, 
A. pomi, Myzus persicae), the larvae of Lepiim'tarsa decemlineata and the 
small caterpillars of Hyphantria cunea, but it is of no practical value against 
bedbugs [Cimex lectularms), roaches {Blattella german ica), chicken mites 
(Dermmyssus gallmae), mealy bug of lemon and orange trees (Pseudococ- 
ms citfi), Orthezia insigms, Teinmychus bimaculatus, larvae of Lepidosa- 
phis ulmi. Used as a powder in suspension in water, with or without soap, 
under practical conditions, it was effective against most of the aphides 
tried, and against the caterpillars of Autographa brassicae, Datana ministra, 
Asinoia senaforia, Malacosoma americami and the larvae of Leptinoiarsa 
decemlineata: 

144 - Chemical Studies on Insecticidal Products. — See no. 135 in this Review. 

145 - A Mew Insecticide and Anti-fungoid Mixture for Vines. — berthelot, a., in Re- 
vue de ViUciiUure, Year XXVI, VoL El. No. 1331, pp. 266-367. Paris, October 23, 1919- 

In order to control at the same time animal and vegetable pests on 
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vines and to avoid also the. drawbacks resulting from the use of lead, the 
author recoiiimeuds the u^e of an intimate mixture of 448 parts tri- 
sodium arsenate with 74.9 of sulphate of copper in a suitable volume 
of water. The ingredients of tliis solution are calculated so as to obtain 
a fairly neutral mixture* It is easy to vary at will the reaction of the 
mixture by altering the proportion of sul|)liate of copper, a slight excess 
of which w^ould not be injurious. 

Such a compound has been successively applied on a series of vine- 
yards, mostly in the Aude and Haute Garonne, and the experiments 
were entirely satisfactory. 

Used in increasing doses corresponding to 2,3 and up to 4 kg. of arse- 
nate of cojDper per 100 litres, even in liigh concentration it causes no damage 
or burning to vegetation. It showed great adhering properties on leaves 
and grape-bunches. 

The number of larvae destroyed was very great, and any surviving 
larvae were generally in a dying condition. 

Naturally, in order to obtain quite satisfactorj^ results, at leat two ap- 
plications are necessary, one on the appearance of the in, sects (“ cochylis ” 
or “ eudemis ”), which coincides more or less with the flowering of the 
vines ; the other eight to ten days after. The strength of the mixture 
should be at the minimum rate of 20 gm. arsenate of copper pej litre 
of water. 

146 - The Control of Locusts in the Capitanata, Italy (1). — ■ paoli, g., in La Propaganda 
A^ricola, and Ser., Year XI, No. 15, pp. 184-187. Bari, 1919. 

The locusts {Dociostaurus maroccanus) which multiplied in large num- 
bers during 1919 in the province of Foggia (communes of Foggia, Ascoli 
Satriano and Troia) were combated by the author with sprayings and 
with poisoned bran. 

When the insects were still in the wingless stage sprayings were car- 
ried out with a solution of arsenite of soda in proportions varying from 
0.75 to 2 % according to the age of the insect. Eighty-six knapsak 
sprayers of the ordinary type used in treating vines and as recommended 
by the Ministry of Agriculture, were carried out for this purpose ; 
about 5000 hectolitres of solution and 75 quintals of arsenite of soda were 
used in 34 days. The effect of such spraying is very quick ; one hour 
after, most of the insects wetted by the jet are dead. 

The bran was also poisoned with a solution of arsenite of soda in the 
proportion of 4to6 % ; it was moistened so as to make it absorb about its 
own weight of solution. In the mechanical preparation of this remedy, 
advisable in order to avoid all or nearly all the drawbacks involved in hand 
mixing, a special simple and compact apparatus was used as invented 
by the author and based on the principle of allowing the bran and the 
poisonous solution in fine subdivision to drop from a height so that they 


i) See R., Nov. 1918, No. 1311; R. Apr. No. 543. Cf. also The Control of locusts in Mf event 
mmtfies Intemat. Inst. Agtic., Rome, 1916. passim. {Ed,) 
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combined during the fall. The bran was spread by hand on columns of 
locusts. The mortality was extraordinary, beginning after a few hours 
and continuing for two or three days. The quantity of bran used in 
1919 was 740 quintals. 

An experiment executed by the author with zinc phosphide in pow^der 
form, scattered alone or mixed with wheat flour, on the herbage on which 
the locusts had to feed, with the ordinary blow^ers used to sulphur vines, 
showed that this method — which does not appear to have been used yet 
by others against insects in the open — might give useful pratical resiilts 
if the phosphides were reduced to an impalpable powder and used against 
very voung insects collected on slopes of short grass wet -with dew. Com- 
pared with sprayings, phosphide off ers the following advantages: — i) Ra- 
pidity of application and consequent economj^ ; 2) suppression of water 
carrying, which costs most ; 3) diminution of labour required ; 4) possi- 
bility or even opportunity to work when the herbage is wet with dew or 
rain ; 5) phosphide does not dry up the grass, which thus remains always 
edible for the locusts. 

The author also intended to try crushing the insects by compression 
using plough tractors, with very large wheels or ordinary rollers used for 
roadmaking, but this experiment could not be tried, no machine of the 
kind being to hand at the proper time. 

147 -Experiments in Checking the Migrating Cricket (ScA/s^ocerca taiarica)isi 

Algeria — -B azile, G., in Comptes rendus des seances de V Academia des Sciences^ 2nd 
Half-year 1919. Vol. CEXIX, No. 12 (Sept. 22 1919) pp. 547-549. Paris, 1919. 

The results are described of experiments made in Algeria (Department 
of Algiers) against Schistocerca tatarica with the ff ame-throwers and poison 
gases already used in France to keep down the Moroccan cricket {DociO‘ 
stMims maroccanus) (i). 

Flame throwers (Army model P3). — In uncultivated districts the 
operator, kneeling, sweeps the ground occupied by the moving crickets 
with the flame jet. All insects reached by the flame or within a metre of 
the zone covered are instantly destroyed. Others further away move off, 
but with difficulty, and then are killed also. The crickets are destroyed 
either by the flame or by the heat only, or by the combustion pro- 
ducts of the heavy coal oil. 

The effectiveness of this method is still greater against insects at the 
transformation stage, as they move about less. Besides, the operator works 
in an upright position and makes more rapid progress. Shrubs infested 
with crickets receive two or three blasts of the flame, and when they catch 
fire they increase and prolong the action of the treatment. Practically 
no insects escape destruction. 

The treatment was carried out in the morning very early, so as to 
catch the insects while still numbed by the coolness of the night. 

In six days several million insects were destroyed. 

^ (i) See jS., July-Sept., 1919, No. 1049, (Ed.). 
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To clear trees witliout killing them, they were sprayed with oil trans- 
formed into fine 'drops by the apparatus. The insects appeared to be so 
paralysed that they fell from branch to branch, not without trying to get 
a hold, to the ground where they died. This the way in wliicli the appa- 
ratus should not be used except where normal treatment is impracticable, 
as it consumes much oil and consequently is more burdensome. 

The flame-thrower treatment requires about 700 litres of oil per hec- 
tare and costs from 300 to 400 francs. It seems at first very expensive, 
but the great speed makes it clearly better than all processes hitherto, 
used, and it acts best either on the laying places at hatching time or 
columns of insects when just forming, or again among bushes where the 
crickets collect before undergoing transformation. 

Poison gases. — A mixture of carbon oxychloride and tin chloride was 
tried on the bottom of a ravine where the crickets were collected in large 
numbers. The insects on shrubs were not affected but the young ones on 
the ground were quickly killed. 

This process, which makes use of a large amount of bulky mate- 
rial, involves risks not only to the operators but also to people or animals 
near by, as well as to vegetation. It could be employed only in the south- 
ern desert belts. 

148 - The Destruction of the Bice Weevil with CMoropicrin (i), — - Bertrand, g., 
Brocc-Kousseau and Dassonville, in Comptcs rendus des seances de V Academic des 
Sciences, Vol. CLXIN, No. 19 (Nov. 10 1919), pp. SSo-S8a. Paris, 1919. 

These investigations were made on the rice weevil (Calandra oryzae 
Ts.) which is very prevalent in maize grains. 

The authors first examined the eJfect of poisonous vapour on the wee- 
vil outside the grain, using the same methods as in their researches on bed 
bugs (2) ; 560 specimens were utilised. The subjoined table shows the 
results arrived at in 4 series each including 14 experiments. The volume 
of the flask was of 8 litres, and the temperature between 20 and 27^ C. 

The authors tried to find by means of these results the conditions un- 
der which, in practice, the weevils contained in grain could be desti'oyed. 
One hectolitre of infested maize which they used had an apparent density 
of 0.715 and included 62 litres of actual grain and 38 of interstitial air. If 
it had been necessary, in order to kill the weevils, only to vaporise the pro- 
portions of chloropicrin indicated in the annexed table, a few grammes of 
this substance per hectolitre would have been sufficient. The insect, how- 
ever, is sheltered inside the grain and the latter holds, at least for a time, 
a small proportion of the poison vapour. Hence it is necessary, as the ex- 
periments demonstrate, to use more chloropicrin in order to kill the 
weevils contained inside the grain than to kill those outside. 


(1) See R., Jtily-Sept. 1919, No 1050 (Ed.) 

(2) See No, 6 in this Review (Ed.) 
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Time required to kill specimens of the insect xviih chloripicrin. 
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By .vaning the conditions of experiment, the authors saw that the 
quantities required vary appreciably according to circumstances, such 
as : depth of the layk* of grain, duration of contact with c'hloropicrin 
vapour, temperature, etc. 

Direct treatment of the grain in bags, which is at once the most prac- 
tical and difficult method, was successfully carried out in consequence of 
the authors' experiments:— by pouring from 20 to 25 gm. of chloripicrin on 
to each bag lying on the ground in a closed chamber, twenty hours were long 
enough to ensure the death of all weevils, at a constant temperature of 10- 
12° C. The insects killed were almost all outside the grain ; they may ea- 
sily be got rid of by winnowing, and the grain may be fed to stock. 

This method being very simple and effective ensures at once and at 
the same time the destruction of the insects which manage to get out of 
the grain and hide in cracks of the wall or floors in the chamber where 
the treat ment is carried out. 

149 - Ampera intttisa, n. gen. and n. sp.,a Rhynchote Discovered among Rice insects, etc. 
Grain in Store, In Java. — distant, W . E . , in Bulletin of Entomoh:. ml MemrcJi, Vol, X, INJURIOUS 

Part. I, p, 41, I fig. Uoiulou, N’.v,, TO various 

Under the name impera intnm, a (family Lygaeidae) , discovered by 
Dr. C. J. J. Van Haud in J ava among rice in a warehouse, is here described 
as representing a new genus and species, 

iSo-PMhorimaea operenlella, a Microlepidopteron Injurious to Potatoes in 
Sicily, Italy (i). — BoRzt, xA., in BollctUno M Studi ed infomaziani del R. Giardim 
colomale di Palermo. Vol. V, No. 1-2, pp. 35-3S. Palermo, 1919. 

Recently the presence of Pythorimaea operculeUa Zell, was reported 
in potato tubers grown near Palermo. 

A description of the insect is given, accompanied by biological notes 
and an indication of the most effective means of control. 
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151 -» The Chief iBsects iBjurous't© Sugar Cane In k,, in jj uUctin of 

Knlo'Uioloi-iml Ra-earch, Vol. X, Part i, pp. 21 -39, 8 tigs. I^ondon, Nov., 1 91 o. 

While awaiting the publication of the final legi-ilts of his investigations 
begun in igi.J on the insects causing serious damage to sugar cane in the 
Fiji Islands, the author enumerates the more important species observed 
chiefly ill the districts of !Lautoka, Rarawai, iN'aitsori (Viti Levii) and 
basa (Vaniia l^evn). He also gives biological notes on each of tliCvSe insects 
and indicates the control measures adopted. The chief varieties of cane 
grown in the zone where the investigations were carried out are. Badila, 
Malabar and Ponipey. 

The insects injurious to cane which were examined are : — 
Rlmhdomemis obscura Boisd. (cane beetle borer) ; Trochorrhopalus 
slyangulaHis Gy\. (small cane beetle borer) ; Rhopaca %)esiiia Arrow (white 
grub of sandy soils) ; R. subnitida Arrow (white grub of alluvial and red 
hill soils) ; Adoretus versutus Har. (rose beetle) ; Simodactylus cinnmnomeus 
Boisd (sugar cane wireworm) ; Lacon stricticollis Fairm. (yellow wirewoim) ; 
Cirpkis iinipuncia Hawd. (sugar cane army-worm) ; C. loreyi Dup. (sugar 
cane army- worm) ; Tr achy centra chlorogramma Meyr. (moth borer of cane); 
Cosmopieryx 11. sp. (cane leaf-miner) ; Perkinsiella vitiensis Kirk (leaf hop- 
per) ; Alciwoldes comata Mark, (cane aleurodid) ; Pseudococcus brome- 
Hae l^ouche (cane mealy bug) ; Locusia danica Cyrtacanihacris guttu- 
losa Walk. 

152 - Insect Pests of Tobacco, in India. — See No, 54 in this Review, 

153 - The Coieopteron Lasioderma serricorne and the Lepldopteron 5 e/c- 
morpha mar^alaestriata Injurious to Stored Tobacco, in Sumatra (i).— 
See No. 130 in this Review. 

154 - The Earwig (Porficuia auricularia) as a Pest on^Fear-tree Leaves, in 
Switzerland. — Staub, W., in Schweizerische Obst und Gartenbmi- 2 eitunij;t No. ao, 
PP- 313-31 4. ^ Bigs. Mdjisingen, Oct. 15, 1919. 

This orthopteron, which is very common and well known as an eater 
of many kinds of food — it feeds on animal and vegetable matter — 
has recently been recognised as capable of causing serious damage to the 
leaves of the pear tree. 

At the beginning of June, 1919, a very young wall pear-tree growing on 
a wooden partition in a garden near Berne appeared, even from a divStaiice, 
to have its foliage severely injured by insect attack. One part had only 
the skeletons and ribs of its leaves remaining, and many . of the other 
leaves were more or less riddled with holes and nibbled round their edges. 

Examination of the leaves and branches during the daytime showed 
no trace of the agent causing the damage, but at night an inspection of the 
young tree revealed a large number of larvae of Forficula auricularia E* 
busy at their work of destruction. Also on the wooden wall and on the 
metal wires used to support the 'branches many larvae were found which 
were trying to get on to the leaves. , 

(i) Cl i?., Dec. 1918, No 1436, (Ed,) 

[ 151 - 154 ] . 



insects, ^ BTC., INJURIOUS TO VARIOUS CROPS 


149 


A score of specimens captured on the leaves and put in a vessel were 
fed with still intact fresh leaves, plucked from the tree in question. The 
insects produced on these leaves the same kind of damage as described 
above on the leaves in the open. 

Careful search and destruction of the insects carried on for two conse- 
cutive days was sufficient to preserve the foliage from further damage. 
In addition, a period of showery weather which happened at this time 
helped to clear away the insect. 

155 - Stenoiechia gemmeHa^ a Microlepidopteron injurious to Oaks in Swit2ei>- 

land. — Barbey, a., in Journal Forestier Suisse, Year EXX, Nos. 9-10, pp. 129-131. i Pi. ‘ 

Berne, Sept. -Oct., 1919. 

StenolecMa gemmella L. [Poecilia nivea Han.), the appearance of which 
had previously been reported in Switzerland, spread during 1919 from one 
end to the other of the country on Quercus Rohur 1^. var, pedunculata (Ehrh) 
and var. sessiflora (Salisb.) 

As a result of attack by this partasie the oak branches thickened for 
a length of h to 6 cm. at their ends. A longitudinal cut on one of these 
branches showed in the interior the small caterpillar of the insect boring 
an irregular tunnel having more or less pronounced strictures. 

On the basis of observations made so far, the author has come to the 
conclusion that the insect produces only one generation a year. 

If a certain proportion of terminal buds dry up, there will obviously 
be a considerable loss in growth. 

Possibly the invasion of S. gemmella may still continue in 1920, per- 
haps over a wider area, but it is to be expected that a year or two hence 
this insect will disappear ander the influence of adverse natural causes. 

156 LithocoUetis plaiatii, Microlepidopteron injurious to Planes in Prance. — 

BulleUn dc la SociUe entomologique de France, No, 15, pag. 262. Paris, 1919. 

M. P. VAYSSihRE states that the leaves of planes at Fontainebleau 
and neighbourhood, were attacked bj^ the mining caterpillar of LithocoUetis 
plalani, a microlepidopteron considered as indigenous further south. 
Some of the leaves examined showed signs not only of mines containing the 
young caterpillars but also of empty pupa cases ; this fact suggest the ex- 
istence of a summer generation of the parasite. 
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DONKEYS. 


IXAiyY. — Donkeys appear to have been first imported into Italy by 
the Illyrian tribes, and perhaps even before then by the Cumans at the 
period of the foundation of Cuma in the island of Ischia. The rearing of 
donkeys is not uniformly distributed over the country, as it is seldom car- 
ried on in the north, but more extensively in the centre and still more in 
the south of the peninsula and in the islands of Sicily, Pantelleria and 
Sardinia. 

In 1918, Italy had 949 162 donkeyvS and in this respect ranked imme- 
diately after vSpaiii. The distribution was as follows: - — 


Mednioiit 15923 head 

I^iguria 10 305 » 

lyOmbardy 44268 » 

Veaetia 38 666 » 

Emilia 35 595 » 

Tuscany 59169 » 

Marches 16041 » 

Umbria 3d 088 » 

Rome (I^atium) 57 39^ » 


Abruiszi and Molise . . . . 86 383 head 

Campania 133039 » 

Apulia 55283 » 

Basilicata 34 226 » 

Calabria 79 1 64 » 

Sicily and Pantelleria . . . 205 099 » 

Sardinia 37 601 » 

In the army 4 5^5 » 


The donkeys in Italy are of the following breeds : — Apulian, Sicilian, 
Pantelleria and Sardinian. Onlv the first three are used for mule 
breeding. , 
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Tile Apiiliati doiike^^s include tlie snij-l)reeds of Laxe or Martina 
Franca, of the Marches, of Romagna, of Basilicaia and of Calabria, The 
Sicilian includes two snb-races, that of the eastern provinces of the island 
(chiefly Syracuse, and next Catania) and that of ^ the western provinces 
(chiefly Trapani, Palermo and the littoral of the provinces of (hrgenti and 
Caltaiiisctta) (Tucci) . 

The Ap-uUan lirecd is tall, with a long, well-proportioned body. 
The height may be of 1.45 metres or over. The head is large ; eyes rather 
small ; cars long, wide, hairy and lying nearly liorizontall3^ ; mouth not very 
big ; nostrils not very open ; jaws large and throat region narrow. The neck 
is large at its base and well fixed to the head ; the back straight ; hind quar- 
ters wen made; limb^ robust; joints very rdsible ; hoofs fairly big; coat 
generally dark but sometimes grey; Hair smooth, seldom curly; hair of 
the tail abundant ; hair on fetlock and coronet of some lengtJi but shorter 
than in the Poitou type. 

These points are conimon to the four breeds named, but are in great- 
est harmony in the Martina Franca breed, ■which is also the largest ; 
they vary a little in donkeys of the Marches, Basilicata, and Calabria, and 
are less in harmony in the Romagna breed (TxJCCi). ' 

The Pantelleria type is of great importance for cross breeding in Italy 
The island of Pantelleria (the ancient Cossyra), situated midway between 
the Sicilian and African coasts, has always been famed for its donkeys which, 
although of purely African origin, have a faint resemblance in general ap- 
pearance and ill colour of the coat to the so-called European donkey. 

Tucci, who has speciaU}’’ studied the donke3^s of this island, states 
that the grey coat has almost disappeared from among them, as the pre- 
ference is all for a black coat with white muzzle and white or gre3^ hair un- 
der the belly and on the inner side of the thighs. '' The stripes of dark hair 
on shoulders and withers have also disappeared naturall3q in consequence 
of choosing breeding animals with a uniform coat, preferably dark ba3’' or 
quite black. The Pantelleria breed has also other special points : Quick 
gait and sure-footediiess on steep slopes, over pebbles and stones of all 
shapes and sizes ; a natural tendency^ to an ambling pace which gives the 
animal a greater market value and makes it one of the best for riding 
on ; quick growth, so that y-eaiiings are alread}' excellent beasts of burden; 
endurance on long journeys with a load of 3 to 4 cwt. on its back. The 
hardiness of these animals is exemplary and their sobriet}^ extraordiiiar3A 
They eat anytliing, and at vintage time some of the refuse unsaleable grapes 
are kept for them. With this food and at this season, if the owners of the 
animals have means to treat them better, the animats show the 
effects of more liberal diet and grow fat, wliile the coat becomes very bright 
and their energy and spirit become even more evident. The tempera- 
ment of the Pantelleria donkey is “nervous-sanguine though it comes 
under the class of large-sized animals, which is not common in donkeys 
of the other parts of Italy and abroad, intended for mule breeding. 

These animals are agile and Hthe in form ; the legs are slender, muscu- 
lar and dry. By ** slender I do not mean they lack proportion as a whole, 
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as tJiis point is a distinctive feature about the animal and indicates neither 
weakness nor deficient development of the bony foundations of the limbs. 
The back is almost always straight; the croup is often well shaped, especially 
in the female ; the fore quarters are well made : the head is light ; the ears 
ate relatively short, very mobile and always borne straight ; the foot is 
big, admirably shaped, and the hoofs are so hard that they do not need 
shoeing. The hair is always short and smooth, seldom curly. The height 
varies from 1.28 to 1.40 metres (Tucci). 

Unfortunately this excellent breed is small in numbers, amounting 
to barely a thousand head. 

The Sicilian donkey has points which separate it from the Apulian, but 
which do not attain the elegance and perfection of the Pantelleria breed. 
Whereas the type from the eastern districts is more like the Apulian, that 
from the western and southern parts has rather more resemblance to the 
Pantelleria type. 

The height on the average is 1.35 metres, with chest measurement of 
1.65 m. and girth of front legs 0.175 m. ; the coat is grey ; head well propor- 
tioned and with slightly rounded profile ; ears long and straight ; neck large ; 
back straight ; hind quarters somewhat sloping ; tail with fairly long hair ; 
limbs strong and hoofs well shaped. 

The Sardinian donkey is very small (o.8o to i m.), with brown or dark 
coat, rarely light and with the cross mark ; head too heavy for size ; ears 
long and straight ; neck and shoulders weak ; mane scanty and darker than 
coat; chest sufficiently developed (from i.io to 1.20 m. round); back 
straight and robust ; limbs well formed, sturdy and furnished with excellent 
hoofs ; tail long, with little hair. 

It is used as a beast of burden and often as a draught animal, but it is 
also used to turn mill-stones, hence the name molenies '' given to these 
animals by the Sardinians. 

The feed consists of straw, beans, barley and hay when there is any. 
When not at work the animals are sent to grass, and a single herdsman looks 
after the donkeys of the district, collecting them by trumpet call (Gaebu- 
sera). 

The chief rearing districts in the pro\d.nce of Sassari are Padra, Pozzo- 
maggiore, Ala dei Sardi, Marca Pomana, Villanova, Monteleone and, in 
the province of Cagliari, Campidaiio di Oristano and Iglesiense (Fabeei). 

For this animal no fairs, markets or exhibitions at all are held. 

CoEONiES. — Libia, — The donkeys of Uibya are of small stature, mostly 
brown coated, almost wHte at the muzzle and belly, and round the eyes. 

Of the donkeys of Tripoli, Pucci and Gugnoni say : Their chief 
distinguishing points are their lack of height (95 cm. on the average) and 
their extraordinary thriftiness. 

They are well proportioned and clearly distinguishable from the small, 
thick-set Sardinian animals ; in form they resemble most the Abyssinian 
breed. Inland the donkeys have a ■grey coat with the ' mule stripe more 
frequently than those at'the coast perhaps, but the predominating colour 
is always brown, more or less dark, with' typical light areas on the bely, 
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on tlie inner part of the thigh and round the eyes and month. There 
are also, however, completely black specimens. The incision made by 
the Arabs in the nostrils of these poor beasts, with the idea of thus facilita- 
ting breathing, is less conuiion we think, in the interior than at Tripoli. 
Another very strange operation is that of piercing the tips of the ears of 
young donkeys and tying the tips close together to improve their appearance. 

“ Not only ill the streets of Tripoli but also in the Djebel other breeds 
are met with, but which are of greater height, proving that the importation 
of individuals of other breeds must have been made for a ' long time and to 
some extent. At Djebel Garian and at Djebel Ferrigna we measured 
some of these, and their height was over 130 cm. at the withers. ' The 
natives state that the crosses between the small local breed and the im- 
ported donkeys are highly valued, as these have the thrift and endurance 
of the small African t3^pes, and also the advantage of greater size and conse- 
quently greater strength. Old Arabs at Garian assured us that the introduc- 
tion of other breeds of donkeys into their country and the presence of cros- 
ses are not events of recent date but go back to the middle of the 19th 
century at least. Further in the interior, for example, the tribes of Orfella 
and Oulad Bouchef possess only small donkeys. 

Enthrea, — Makchi say that the Enthrea donkeys have analogies with 
the Ahyssinian and Nuhtan breeds, including the Ethai types, and he adds 
— The Abyssinian breed includes almost all the donkeys in the Colony. 
It lives on the plateau, the low plain on the east, the Sahel, the western 
slopes of the plateau and is also distributed over the Case residence and 
Setit and Barca. There are also, it is true, many Ftba and Kassala .speci- 
mens, but they are few in comparison with the first. 

'' The Ahyssinian is of slate-grey colour, seldom brown. It has the 
mule stripe and the cross mark, and fairly often zebra stripes to the knee 
or hock. During the “ keremly (rainy season) the hair becomes long and of 
a more definite grey, which turns to rust colour during the “ hagai (driest 
season), when it thins and falls out. The muzzle, inner part of thighs, belly, 
and parts round the eyes are wdiite. Here and there in the Colony, but not 
often, grey specimens spotted with white are to be seen. Those of brown 
colour, of the same type as our European ones, do not differ from the greys 
in the other outward characteristics. 

Their height is about 97 cm., the oblique length of the trunk from 
107 to no cm., the chest circumference from 113 to 115 cm. ; the liea<l is 
heavy, the face convex ; the ears are shorter than in the European type, and 
the mane is short. 

I consider that these animals surpass in sobriety our Eui'opean types, 
which are proverbial. During the hagai they may be seen grazing 
around the villages on the scanty and short dry grass, which they crop close 
in a marvellous way, and which would be quite insufficient foocl for such 
thrifty beasts if they could not supplement it with “ ari 'h 

^ The Kassala breed resembles the wild Nubian type just as the Abys- 
sinian breed resembles the wild Somali. The Kassala is reddish-grey, more 
or less bright and more or less light, which shades off to white on the belly, 
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the inner part of the thighs and the fore legs, the muzzle, and the ' parts 
round the eyes ; the back stripe is black, in the form of a cross ; seldom ze- 
bra striped on the legs. The type is clearty long-bodied. The height is 
about 1 12 cm., the length of the trunk 116 cm. and chest circumference 
T25 cm. 

The Ethai differs from the Kassala breed in its lower stature 
(100-102 cm.), its diametral shape more similar to that of the Abys- 
sinian breed, from which it is chiefly distingtdshed by its reddish grey 
colour and by its shorter and finer hair. White-spotted specimens are 
found also among the Etbais, but they are rare 

Somalidand, — The Somali donkey, with its two forms, one large and 
lithe, the other small but not thick set, is a variety . of the Abyssinian 
breed. It is found all over Italian Somaliland, especially between the coast 
‘and the rivers. 

ProvenzalE describes it thus: — Its cliief points are; - — Average height 
1.14111. ill large animals, and 1.08 m.in small ; length 1.20 m. in the former 
and 1. 16 in the latter ; average chest diameter 1.28 m. in large and 1.24 m. 
in small animals. Head heavy, with slightly convex outline ; ears not very 
long, often cut ; neck massive ; mane short ; barrel long ; members extra- 
ordinarily robust, especially the legs... ; coat bright grey during the rainy 
season and almost reddish, as if tanned, during the dry season. Some 
specimens occasionally have dark hair with a tendency to brown. Often 
the colour is paler round the eyes and lips, on the belly and inner |)art of 
the thighs. The dorsal line and cross are seldom absent, while zebra-mark- 
ings, very apparent when they are present, are less common. It is mostly 
on the coast that specimens are found with Hght-coloured coats ; this type 
may easily be descended from the classic Egyptian ass, imported from the 
opposite Arab shore where it is much used as a saddle animal, especially 
at Aden. 

The small Somali donkey is a very thrifty animal, which can make the 
most of the slightest traces of vegetation, so that it is scarcely ever seen in 
a thin condition during good seasons it is fat and rounded. These small 
animals carry loads that would seem unbelievable : from 50 to 80 kg., 
for long and repeated journeys ; but they go at a lazy gait when loaded. 
The vSomalis scarcely ever use them as saddle animals...'*. 

This animal seems to have a fair degree of resistance to trypanosomiasis 
and might very advantageously be used in Somaliland for breeding mules, 
or better still jennets. 

■ mules and HINNIES 

Italy. — Coming originally to Italy from Greece, the mule at the pre- 
sent time plays a very important part in this country. 

In number of mules (496 743 in 1918) , Italy comes second to Spain among 
all European countries. She uses the mule to a large extent as a beast of 
burden, for draught purposes and for agricultural work. If mule breeding 
there has developed so greatly without special help, it is because it is more 
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suitable economically and is of greater practical value, as compared with, 
horse breeding, for local conditions. 

Of all tlie parts of Italy,, the richest in mules is Sicily, followed in urn 
iiierical iiiipoiiance by the southern Adriatic district, the southern Mediter- 
ranean district, Piedmont, I^atium, Lombardy, Tuscany, Liguria, Veiietia, 
Emilia, the Marches, Umbria, and lastly Sardinia, The real mule breed- 
ing, however, is carried on only in Sicily, the Marches, Umbria, the province 
of Aquila, in Apulia and Calabria ; elsewhere it is carried on to a very limit- 
ed extent and only mules bought in the breeding centres or abroad when 
young or already full grown are reared. 

Breeding of hinnies (progeny from crossing a stallion with a female ass) 
is seldom practised, and is to be found in Apulia, Sicily and some other 
places, but to such a small extent that it is confounded with mule breeding. 

Piedmont and Liguria. — The mule population of these two regions is 
largely of Savoy and Poitou origin, but whereas in Liguria (i8 693 head) 
h^’-brids are purchased when ready for service, in Piedmont mules of 6 to 
10 months old are imported on a large scale and then reared and broken in. 

In Piedmont (18 447 head), breeding is seldom if ever carried on, where- 
as it ought to be encouraged there more than anywhere. The western 
part especially, on account of its geographical position and its climate, is 
very well adapted to this kind of breeding. NapoxbonI saw that this part 
of Italy fulfilled all the necessary conditions for the purpose, and, in fact, at 
the beginning of the 19th century, some donkeys were reared as stalKons 
at the Venaria Reale '' near Turin. 

The stud book of the imperial breed of horses of the Mandria di 
Venaria Reale ” (a register which runs from 1806 to 1814) states that 
there were reared in this district, along with 50 stallion horses, 7 stallion 
donkeys foaled between 1802 and 1809; these were named Balotino, 
Bergamino, Fogoso, Rodomonte, Speranza, Viitorioso and Midas, They 
were used as sires till 1814, in which year, after the Russian disaster, 
all of them except Sferanza were sent to France, according to the 
statement written at the foot of the pages containing the pedigree of 
each stallion : Je soussigne, inspecteur du haras, certifie que, par ordre 
de M. le Prefet, en date du mai 1814, j'ai, emmen6 en France le 
baudet ci-dessus signale 'b 

Lombardy. — Almost all the mules reared in this part (10 551 head) 
are imported from other provinces of Italy or from abroad (especially 
France and S'v^dtzerland). In Lower Lombardy, mules are not bred at all ; 
it is only in the mountainous part, CvSpecially the provinces of Sondrio and 
Bergamo, that thei'e are any production centres, but breeding is always 
done on a very limited scale, and with the poorest grade of mares, so that 
the mules raised there are small and thick set. 

On the other hand, the Brescian type is of greater height, and in build 
resembles the Poitevin ; it is found mostly in the Orzinitovi district and is 
obtained by crossing with the Pantelleria donkey. 

It has 'for long been known that many Lombardy mares may be a 
priori adapted to mule breeding, but the main want is the lack of a good 
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breed of donkey. This is the reason for preference being giveii to horse rear- 
ing and the few people who find it necessary to keep mules import them 
from Switzerland or from other pjarts of Italy '' (Tucci). 

Venetia. — Mnle breeding is generally of negligible importance there 
(6 18 1 head). Onl}^ in the provinces of Vicenza, Padtiva (Camposanipiero, 
Este, Cittaclella, Montagnaiia; and Treviso (Oderzo) is there in operation 
any great number of breeding stations for asses, nuth stallions imported 
from Romagna, the province of Brescia and even from Pantelleria. 

There are in Venetia 2 varieties of imtles, differing only in size : — one 
very small, at most 1.2.0 metres high, and the other bigger, well made and 
very strong (Tucci). 

Emilia. — There is practically no rearing in the provinces of Bologna 
and Ferrara or in Romagna, and the few mules found there are imported 
from other parts of Italy. On the other hand the mule industry is of greater 
value in the Apeiinine district of EmiHa, especially in the Bardi, Castel San 
Giovanni, Fioreiiztiola, Borgotaro, Finale and Mraiidola territories. The 
mules breed there from native donkeys (with defects) from Romagna, the 
Marches or Umbria, are not of great size, but to good shape they add 
strength and endurance in work. In 1918, the number of mules in Emilia 
was 5 267. 

The Marches and Umbria. — The mules of the Marches and Umbria 
.(7 677 head) have the same outward lines and the same disposition. Of 
medium height (i. 35-1.45 m.) they are well proportioned animals ; the 
neck is short, the body thick set; the limbs are long, strong, vigorous, with 
large joints, good tendons and excellent feet ; the coat is nearly always bay. 
They are excellent beasts of burden and very well suited for heavy and quick 
draught purposes. 

In these parts the mule breeding industry is prosperous and the export 
of young mules very important. 

The stallion donkeys used there as sires are not good types ; most of 
them lack necessary qualities, and, according to Tucci, asses imported from 
the province of Recce would help and improve this important branch of 
animal production, wliich exists and thrives admirably without assistance 
because it is based on a first class economic principle, that of profit. 

Ancona, Resaro,AscoIiPiceiio, Mo cerata and Perugia are the provinces 
that produce most of the mules of the Marches and Umbria. 

There are inqiortant mule fairs at Roreto (September 23) and Assisi 
(October 25). 

Tuscany. — Mule breeding (6 072 head) here is not widespread, and 
ntiiiierous donkey stud stations exist only in the mountainous parts of the 
pro\dnces of Pisa, Massa, Arezzo, Siena and Florence. Tuscan mules, which 
are the result of crossing native mares with native asses of small size and poor 
development, are not of great size, but are strong and have good sta5ring 
qualities for work, and are excellent for weight carrying and hauHng. The 
export of these animals every year, chiefly to Rigiiria and Lombardy, is of 
some importance. 

Latimi. — Mule breeding is little practised in this region, where there 
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where 16 053 animals in 1918. It is difficult here to substitute mules for 
horses, which still find good buyers and which can be raised here easily and 
at little cost. Generali}^ the animal shows the influence of the sire, which is 
very small. Mules of some size are also to be seen, which are active and 
fatigue-resisting, good trotters, dark bay or black in colour, but they are 
not veiy numerous and are the progeny of donkeys of the Marches or of 
the south, crossed with Roman mares. 

South AdriaUc Region (CHeti, Aquila, Bari, kecce, Foggia and Canipo- 
basso). — Breeding plays a very important part here (6490 head in 1918), 
as the sale of the mules is prompt and easy. Campobasso, Lecce and Bari 
are the provinces where the industry is most widespread, but it is also con- 
siderable in the province of Foggia and in the Abrnzzi. Bbrtbtti, quoted 
by Fabbbi, states that the province of Aquila is one of the most important 
mule-breeding centres. '' The real centre for this production lies in the small 
district of Montereale, not far from Aquila, as hundreds of mules are brought 
to its fairs and sold when a few months old. They are bought by large 
owners latifondisti who carry on the rearing of herds and who use 
mule transport for all the material required in their business 

The mule of this partis very high, (from 1.34 to 1.50 m.), thick set, long 
headed, with long ears and small eyes ; croup wide and not sloping off much ; 
chest wide and deep ; limbs rather slight but with good joints and strong 
tendons. The colour is bay, brown or grey. Mules are raised here on open 
pasture which does not favour the full possible growth, as forage is scarce. 
In Apulia the hinny is occasionally met with. 

South Mediterranean Region (Naples, Avellino, Beiievento, Caserta, 
Salerno, Potenza, Cosenza, Catanzaro, Reggio Calabria). — The provinces 
of Reggio, Catanzaro, Potenza and Benevento are those which breed most 
mules; in the rest of this region these animals are generally imported. In 
1918 the number of mules in the south Mediterranean region was 36 283. 

Calabria supplies the best animals. Tucci describes them thus : — ■ 
'' Head generally rather big ; forehead wide and square; ears not very long ; 
eye large and lively ; nose large with well-ox)cned nostrils ; mouth not very 
narrow ; neck arched and well set on to head, pyramidal in shape and with 
wide base on the trunk ; barrel cylindrical ; chest wide and deep ; ribs well 
sprung ; hocks high ; line of back and loins slightly convex ; back thinning 
off towards withers and widening gradually to the loins ; croup ample and 
not sloping much ; tail well attached ; abdomen not very bulky ; limbs 
straight, strong and vigorous, spare but not too slim. These animals can 
be used for comparatively speedy work and do very well when yoked to 
light carts. Their coat is dark bay, rarely chestnut coloured, and often 
black. As grey mules are less desirable, they are much more seldom to be 
seen. The height varies from 1.50 to 1.60 m. The mules from this region 
are in great demand by military remount commissions. 

The mules of BasiHcata and the province of Benevento, thoiigli smal- 
ler, greatly resemble the Calabrian animals. 

^^Many hinnies are bred also in the provinces of Cosenza, Caserta, Avel- 
lino and Benevento. , 
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Sardinia. — Mule breeding is practically non-existent here (366 in 
1918), altliougb the place is quite suitable. It should be remembered 
that in Sardinia there was, and perhaps still is prevalent, the prejudice 
that mules spoil the horse. Attempts at croSvSing, made by the Ministry 
of Agriculture, which had Pantelleria donkeys sent to this island, so far 
do not seem to have given the results expected. 

Sicily. — This is the part of Italy where mule breeding is engaged in 
to the greatest extent ; in 1918 it contained 27 799 mules. 

'' Sicily has never beHed the reputation it has gained for possessing a 
large number of mules of excellent constitution, thanks to the good breed 
of asses and of mares in the country. These have inherited from their geni- 
tors the quantity of blood necessary for making excellent mules which, 
if they have imperfections in external form inherited from their dams, 
are nevertheless not to be despised, as it is not elegance and beauty 
wliich are expected in the mule but strength and endurance for work. The 
mule is much sought after in Sicily and the mule industry there grows 
more and more important; and now, especially when railways are opening up 
the country, the amount of fast work demanded of the horse, whose pace 
is more rapid than that of the mule, is falling off, and the latter animal, 
though less suited for quick going is stronger, more enduring and better 
able to bear the long fatigue, especially the hard country work, and cannot 
be replaced by other animals. 

‘ ' In order to estimate the number and the demand for mules, the condi- 
tion of our means of communication should be recalled, paibicularty in 
the interior of the provinces, whereby animal transport is of more importance 
than wheel transport. The demand for mules is so great that when there 
is a shortage of these in the provinces, large numbers are bought from other 
parts, principally Calabria 'h {Demarchi). 

The Sicilian mule (Report of the census of the province of Catania, quo- 
ted by Demarchi) has a mean height of 1.45 m., with head fine, light, of 
rectilinear outline, rarely with curves ; ears long ; neck muscular and pyra- 
midal in form ; withers outstanding ; breast wide ; chest round ; back ge- 
nerally straight ; croup often very sloping, sometimes round and arched, 
but more frequently short and narrow than long and wide ; belly large ; 
extremities provided with rigid tendons, solid joints and very hard hoofs; 
hide generally fine and covered with short bright hair. The coat of the Sici- 
lian mule is generally bay in all its shades, black, grey, but seldom brown. The 
cross and zebra markings are often found in the lightest coloured coats. 
White feet occur very rarely. 

Some specimens are as much as 1.50 to 1.52 m. in height, but many 
are under 1.40 m. 

Mules are used for work of all sorts : at the plough and as beasts of 
burden for transport of agricultural products and sometimes of building 
niaterial. They are used also in light cars, which they draw at the trot ; 
fairly often they ser\:e as saddle animals, their pace being very convenient 
as they have an ambling gait (Bizzi, quoted by Demarchi). 
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Of the 7 provinces in the island,the most important in the mule business 
arc those of Palermo, Girgenti, and Caltanisetta. 

There arc also many hinnies in vSicily ; these are very small but of 
extraordinary strength and endurance for their size. (Chiari) . 

Colonies. — Tripoli, — Mule breeding here is of slight extent and 
ill the interior almost unknown. “ To all questions asked by us on the sub- 
ject, the answer was that only some few specimens could be recalled, and 
these were obtained more by chance than by design. The breeding of 
mtiies from imported asses could give, as in Eritrea, excellent results, but 
the small number of mares at present in Tripoli would allow only very limi- 
ted growth ill this line 'h (PuCCi & Gugnoni). 

Erithrea . — The mule of Erithrea and of the whole of Abyssinia stands 
1.20 to 1.40 m. high. Docile and ver}^ resistant to work and to climatic 
changes, it is excellent for the saddle. The head is not very light, but is 
short and somewhat pyramidal ; forehead broad and flat ; ears not very 
long : eye large and Yeij spirited ; nostrils large ; neck arched, with a mane ; 
back straight ; loins short and solid ; croup well made ; breast wide, chest 
full ; legs rather slim, dr3L with strong joints ; feet very solid, not requiring 
shoeing ; colour varied. 

From the reserarches of Marchi it appears that hinnies are not to be 
found either in Erithrea or beyond the Mareb. 

Somaliland. ■ — ■ North Somaliland produces no mules, and in the south- 
ern part these animals come from the Ethiopian plateau through Eugli or 
or Eritrea. 

‘ ' Attempts at mule breeding would be worth while on the Benadir coast. 
While under no illusion as to the success of the enterprise, for mule raising 
is not alwayvS an eas\^ matter, it would be advisable to make the attempt, in 
\dew of the importance of rearing for service animals, the importation of 
which from Ab^^'ssinia is becoming ever more difficult and expensive. The 
attempt should be made by using the best stallion asses of the country and 
the mares of the neiglibouring plateau, or better still of North vSomalilaiid 
and Agaden. The progeity would evidently be of small size but would pos- 
>iess vigour and endurance. (Provenzale). 
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157 - The Nutritive Value of, the Wheat Kernel and its Milling Products. — osboene, 

T, B., and Mendel, B, with the cooperation of Ferry, E. E. and AFaeesian, A, J,, 
in The Journal of Biological Chmisirvy Vol. ‘XXXVII, No. 4, pp. 557-601, 14 diagr. 
Baltimore, April, 1919. 

The authors undertook a detailed study of the composition and nutri- 
tive value of the wheat seed and its milling products, from the particular 
point of view of the problems arising from modern milling methods and the 
yield desired of the latter for general use. They review the literature on 
the composition of the embryo, the outer seed coats or bran, the endosperm 
and the whole seed, and they give the data extracted from this literature 
or obtained from their own investigations. The chief points are summarised 
ill the appended tables. 


Table I. — Proportion of nitrogen in the various parts 
of the wheat kernel. 




Part 

as per cent. 

Per cent, 
of seed 
as nitrogen 

Per cent, 
of seed 
as protein 
in part 
(N X 5 . 7 ) 

Per cent, 
of protein 

Per cent, 
of total protein 
of seed 



of seed 

in part 

in part 

in part 

Endosperm . 


33.5% 

1.61 % 

9-17 % 

11 . 1 % 

1 

’ 73-3 % 

Bran .... 


X5.0 

1 0-49 

2.80 

i 1 S .7 

1 22,3 

Embryo. . . 

• • • • 

U 5 

1 O.IO 

0.57 

I 3^-7 

1 

44 


■ i 

1 1110 .D 

i 

1844 

— 
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TabliJ II. — ■ Percentage composition of dry maiter in the wheat kernel. 


Saccharose , , 

Dextriiij etc 

Starch. 

Pentosans, etc 

Crude 'protein (N X ®*25) 

Fibre . 

Fat 

Ash 

Undetermined. 


olc wheat 



Eudttspcrin 

Bra, a 

0.61% 

0.24 % 

1-92 %( 

2.01 

3-63 

5-03 ' 

63.80 

77-52 

0.00 

6.27 

1.80 

32.77 

11.25 

II. 17 

17.60 

1-75 

0-34 

IT. 18 

2.18 

1. 15 

S.26 

2.03 

■ 0.43 

S.61 

lO.IO 

3.72 

14.63 


limbryo 


24-34 % 

0.00 

? 

40-25 

I.7I 

13.51 

4.82 

15-37 


Table III. — Perccnkige coniposUlon oj commercial ivheat germ meal. 


Sugars ...... 

Dextrin . . , . . 

Starch 

Pentosans, etc. . . 
Protein (N X ^-25) 
Fibre ...... 

Fat 

Ash 

Undetermined . . . 


7-,7i % 
7-50 
18.21 
8.29 
31.00 

2.35 

10.44 

4.91 

9.59 


P^or the most part, the experimental work of the authors consisted in a 
long series of experiments on rats, to reach a quantitative couq.)arison be- 
tween the entire wdieat kernel and its milling products with respect to the 
nutritive value of their proteins and their content of water-soluble vitainiiie, 
both for the niaiiitenance of adult rats and the growth, of 3’oiuig ones. The 
results of the.se itivestigations may be summarised ns follows : ■ 

The proteins of the wheat kernel are not greatly inferior, for mainten- 
ance to casein or even to the total proteins of milk, but are somewhat 
superior to gliadin. They are adequate for promoting the growth of rats 
to normal adult size, bijt the quantity of protein required for growth is 
relatively large. The crude protein of commercial wheat embryo flour 
appears to be more e,ffideiit than that of the entire wheat kernel for inainteii- 
aiice,and much more efficient for growth. The crude protein of wheat embryo 
has a higher value for growing animals than that of the embryo, and is as 
efficient as that of the combination of wheat flour with egg, milk or meat. 
Hence the agriculturist is justified in his high estimate of the value of wheat 
bran as a protein concentrate. 

The protein of the endosperm was adequate for the maintenance of adults 
but not for growth, even when the intake was large. A diet containing only 
^^•3 % of protein furnished by flour supplemented with egg, milk or meat 

im} 



AGRICULTURAI, INSTITUTIONS I4I 


produced more rapid growth than a diet containing even 50 % more pro- 
tein derived entirely from the wheat flour. This shows that, under ordinary 
human dietary conditions, the proteins of wheat are advantageously em- 
ployed. 

Commercial wheat embryo is much richer in water-soluble vitamine than 
coiiiniercial bran and flour. The pure embryo, carefully separated from all 
the other parts of the seed and used as the sole source of vitamine siiflices 
to maintain young rats but fails to promote their growth. Wheat kernels 
from v'hich the embryo has been carefully removed are still rich in water- 
soluble vitamine. Following on these observations the authors raise the ques- 
tion of whether the wmter-soluble vitamine U a single substance or a mixture 
of two or more. If it is a single substance il must be a constituent of the 
endosperm. 

Rats fed for i year from the time of weaning on diets containing 92 % 
of wheat or 50 % of commercial wheat embryo reached full maturity with- 
out giving any evidence that wheat contains a toxic substance. 

Applying these results to the question of the degree to which it is desir- 
able to mill flour, the authors conclude that, except in special cases, little 
can be gained by including bran and embr3^o in the flour when this is used 
for human food under the conditions prevailing in the United States, where 
the greater part of the flour consumed is taken along with other foods which 
make good the nutritive deficiencies of its protein better than would be 
done by the proteins of embryo and of bran. Again, considering that the 
rations of farm animals require protein supplements and that wheat bran Is 
a good source, the by-products of milling will be better utilised as food for 
animals than for man. Besides, as about 80 % of the wheat kernel can be 
so improved in nutritive value by adding animal products to the diet that 
a much smaller amount of flour will satisfy the protein need of nutrition, it 
may well be that the use of the by-products of milling for the production 
of meat, milk, or eggs will result in a greater economy in the use of flour than 
if these were used directly for human food. 

158 - The Slight Effect of the Pi&smodiam, on its Intermediate Host 

— See No. 22-: in tliis Review. 

159 - Agricultural and Industrial Consultative Committees in French West Africa. 

— UAfrique Fmnqmsc, Bulletin du ComiU de VAfrique Fra-ngaise st du Comite du Ma- 
m, Year XXIX, Nos. 11-12, pp. 341-342. Paris, Nov. & Dec., 1919, 

A decree of May 21, 1919, instituted in the chief town of each of the 
colonies of Senegal, Upper Senegal and Niger, Upper Volta, French Guinea, 
the Ivory Coast and Dahomey a consultative committee for agriculture and 
industry, to represent at the local government the interests of the farmers, 
breeders, forest and industrial lists resident in the colony. 

Since the beginning of the world war, French West Africa has managed 
to intensify its production considerably. In order to keep up and increase 
this effort the Governor of the colony created this organisation for bringing 
together the scattered authorities and coordinating '^heir efforts. 

[isww] 
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The consultative councils in question are composed of two sections : 
the first of iiieiiibers elected on the ballot list system by the French colo- 
nists, and the second of native farmers nominated by the local atitliority. 
Their functions are exclusively consultative. 

160 Sugar-making Schools in Canada. — See No. 252 in Review, 

161 - International Cold Storage Conference at Paris^ December^ 1919. — Cow- 

mimicaiion from the Intermtioml hisUtuU of Cold Storage, 9, Avenue Carnot, Paris, 17. 

The International Cold-Storage Conference which met in Paris in De- 
cember 1919 was held for the purpose of considering the creation of aiiinter- 
natiohai organisation which wmuld enable every country to benelit in co- 
111011 from the work done by the scientists, economists and iiiaiiufactureis 
of every nation, engaged in studying questions relating to cold-storage. 

The exploration of the domain of low temperatures has been very pro- 
ductive in results of incalculable value for the whole of humanity during 
the last thirty years. 

Thus, the cold storage of perishable foodstuffs now at the end of the 
war is the only means of saving from famine not only the French people but 
also most of the nations of Europe, as it has enabled them to have supplies 
of meat from the abundant livestock of such distant countries as vSotith 
America, iVustralia, Canada, Madagascar, etc. 

Furthermore, the exploitation of the inexhaustible resources of oxygen 
and nitrogen in the air has been undertaken for the first time by George 
Ceaudb. After giving ^ rise to the industries connected with liquid air, the 
exploitation of temperatures of — 200^ C wdll fe capable in the near future, 
through the manufacture of artificial nitrates, of creating great sources 
of hitherto unsuspected wealth w^hich will be available for the common good 
of humanity. 

The Conference held its sittings on December 15, 16, and 17, 1919, 
in the Ministry of Commerce building. The general meetings took 
place under the presidency of M. NoueivNS, Minister of Agriculture and Food, 
and the Commissions under the presidency of M. A. A. Bbrnhoft, Minister 
for Denmark at Paris, assisted by M. T. dk Aevkar, Minister of the Argentine 
Republic, M. Miiiozzi, Italian delegate, for the general administration Com- 
mission, and under the presidency of M. Cb. Ed. Gitieeaitmi^ (Switzerland), 
Director of the International Weights and Measures Bureau, for the second 
Commission which had special charge of the study of technical questions. 
Forty Governments, Dominions and Colonies were represented at this Con- 
ference by 89 delegates. 

The Conference drew up an international Convention text which is to 
be submitted for ratification to all the Governments interested and which 
creates an International Cold Storage. Institute, with its seat in Paris, 
in which all countries invited to enter the Teague of Nations under the con- 
ditions laid down by the Treaty of Versailles will take part. In view of the 
considerable interest taken, under present circumstances, in a rapid de- 
velopment of all applications of cold to the preservation of perishable food- 
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stuffs, tlie Coiifereuce iinmediately set up a general temporary Confer- 
ence for the purpose of controlling and directing the new Institute. Tlie 
latter has elected a provisional Executive Committee to secure its proper 
working, having as President M. Andre Lebon, late Minister, President of 
the French Cold Storage. Association ; Vice-Presidents ]\I. T. Die Ahvnm 
(Argentina) Plenipotentiary Minister and En^^oy Extraordinary for tlie Ar- 
gentine Republic ; M. H. A, Bernhoft, Plenipotentiary l\liiiister of Dciiinark 
in Paris ; M. Kambreingh Onnes (Netherlands), Professor at the IJiiiversit 3 .^ 
of Fe^Men ; M. Menozzi (Italy), Director of the Royal Higher School of Agri- 
culture, ]\Iilan ; M, Vesnixch, Minister of the Kingdom of Servia. 

The Executive Committe includes in addition 12 administrators, of 
various nationalities, and the Presidents ot the various international com- 
missions. The Presidents of the following international commissions wcue 
nominated immediately, so that the}^ may begin their work as c|uickly as 
possible : 

1st Comiiiissioii : Scientific questions. 

Section A : Physics, Chemistry, thermometry of low temperatures. Pre- 
sident Prof. Kamerlingh Onnes (Netherlands). 

Section B : Units. President M. Cli. Ed. Gxjillaumb (Switzerland). 

vSectioii C : Biology, Hygiene and Medicine. President, M. D’Arsonvae 
(F rance). 

2nd Commission : Cold Storage materials. 

Section A : Cold Storage macliines. President, M. Louis Bidcx 
(U nited States). 

Section C : Methods of testing cold storage materials and plants. 
President, M. Barrier (France). 

3rd Commission : General applications of cold. 

Section A : Perishable food and foodstuffs. President, Mr. J. A. Rtjd- 
DUCK (Canada). 

Section B : Agricultural industries. President, hi. Menozzi (Italy). 

Section C : Ice industries. President, Mr, D. A. Brown (United 
States). 

Section E : Liquid air industries. President M. G. Ceaijde (F rance). 

.|.th Commission : Cold-storage trasport. 

Section A: Overland. President, M. Cattanes (Italy). 

Section B : Oversea. President Mr. Milton (Great Britain), 

6th Commission : Teaching and diffusion of knowledge. President, 
Mr. Wemyss Anderson (Great Britain). 

7th Commission : General economy and statistics. President, 1\L 
Rafealovitch (Russia). 

Since its first session the Executive Commission has elected to the post 
of Director of the new institution M. Emile Goua.ult, Secretary General of 
the French Cold Storage Association, late Naval Officer. 

From the month of January, 1920, the Institute has arranged for the 
publication of a Monthly Bulletin of Information on Cold Storage isstitd 
in 2 languages, English and French, in which all the scientific, technical 
and economic documents 'Of the whole world which have come to the 
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knowledge of the Institute are classified methodically. This publication 
aims at bringing quickly within easy reach of scientists and manufactur- 
ers, knowledge of the progress made in all parts of the world. 

CROPS AND CUIAIVATION 

162 Orpnisation of tie Agricultural Service of Applied Meteorology in Italy (1). 

— Azzi, G., ill Bollctiino della Umone delle Caitedre amhUanU di AfiticoUum 
Year I, No. 2, pp. 1-12. Rome, 1919. 

Under the auspices of the Italian Parmers' Society, the author organ- 
ised a network of agricultural stations of applied geography and meteorology 
which, vsincethe sowing period in 1918, have begun a series of parallel obser- 
vations on the growth of wheat and the incidence of meteorological factors. 
The observations are recorded on 4 forms : — 

1st form : from sowing till brairding. 

and form : from brairding till restarting growth in spring. 

3rd form : from restarting growth till flowering and setting. 

4th form : from flowering and setting till maturation and harvest. 
Each form consists of 2 parts or tables : Series A and Series B. In the 
table in Series A are recorded both the biological and the meteorological 
observations made by the observer objectively, without the use of instru- 
ments ; while in Series B observations made by means of instruments on 
temperature, precipitation and sky are set down. 

As an example, the 4th. form may be taken, which is as follows : — 
Series A. (observations without instruments): — 

1) Name of station 

2) Name of variety of wheat 

3) General condition of seedings at beginning of observations. . . . 

4) State how^ and under wdiat climatic conditions setting took place 

5) Milk stage of ripeness (grain completely developed but still green 

and soft) - - Date 

6) Wax stage of ripenCvSS (grain yellow and of the consistency of 

wax) — Date 

7) Complete ripeness — Date 

S) Before harvesting, choose an area of i sq. metre in the middle, of 
the field, cut all the plants on it and count : — 

, a) the total number of plants 

h) the number of plants having 1-2 stems 


(i) In a previons work, the author showed the general lines of the fundamental ideas 
of his .system, illustrating his article with complete detailed schedules and forms. The 
present paper gives a summary of the work done in Italy and repro<luccs one of the forms 
(ihe 4lh) used in the agrxailtural meteorological stations. 

The forms have had to be made as simple as possible, in order to encourage, at the 
biiginning, the support and collaboration of the fanners, These helpers in time will improve 
and thus be able to extend their researches, as provided for in the general programme and 
in the complete form in the previous publication. (Ed.) 
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c) the, number of plants having 1-4 stems 

d) the number of plants having 4-5 stems 

e) the number of plants having over 5 stems 

9) When did harvesting begin and under what conditions was it car- 
ried out ? 

10) Climatic conditions and meteorological phenomena wliich, in the 
observer’s opinion, favoured the growth and regular ripening of the grain . 

11 ) Climatic conditions and meterological phenomena which, in the 
observer’s opinion, damaged the growth and ripening of the grain .... 

12) Diseases and insect pests 

13) Growth of weeds and damage done 

14) Average yield in kg, per' hectare : straw . . grain 

15) Weight of I 000 grains 

16) Weight of I litre of grain 

17) Other observations considered by the observer as useful to in- 
clude. 

Sekiks B. (observations taken with instruments) : — 


Date 

Temperature 
in degrees C. 

Rainfall 

K 

in mm. 

Clouds 

Otiier observations 

(fogs, frosts, storms, etc.) 

Mean 

s 

1 

s 

Minimum 







i 



The elaboration of data collected after a sufficiently long period of ob- 
servations will serve : - — i) to determine the crtitical periods ; 2) to deter- 
mine the phenological means (for drawing np phenoscopic charts); 3) to 
determine for each decade of the growing period the mean frequency of the 
various meteorological phenomena ; 4) to determine the amount of damage 
due to each of the unfavourable meteorological phenomena. 

The knowledge of the 4 above-mentioned datayvill allow of striking an 
exact bio-meteorological balance, by means of which it will be possible : — . 

1) to select from the different varieties of wheat the one best suited 
to a given district ; 

2) to fix the best date for sowing and other operations so as to make 
the critical periods coincide with the most favourable times possible as re- 
gards the weather ; 

3) to help the selector in his work of trying to combine in the best 
proportions the two qualities “specific productiveness,, and “resistance 
to the -most harmful meteorological phenomenon 

Ill addition to the forms, a table of The Agricultural-Geographical Cen- 
sus for Wheat has been sent out to the stations, in which there are indicated 
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all the vareities of wheat grown in a given zone, her each variety tlie follow- 
ing iiiioniiatioii is supplied : 

l) Ai^proxiiiiate area % of total area sown with wlieat. 

e) AiTiTige yield of grain per hectare on land of a\^erage fertility. 

3) ]\forphological characteristics (if the wheat is awiied or not, colou- 
red or not). 

4) Physiological qualities (early or late, etc.). 

5) Land best suited for wheat-growing. 

6) Laud not suited for wheat-growing. 

7) iVdverse iiietorological phenomena to which the variety iu question 
shows itself specially resistant. 

8) Adverse meteotological phenomena from which the variety in 
question shows itself particular!}?' liable to damage. 

To this special information are added other general data regarding 
topographical and agro-geological conditions and the meteorological phe- 
nomenon or phenomena most injurious to wheat in the district concerned. 
On the basis of the census data on wheat at several stations, a beginning 
will be made, during 1920, with a scries of genealogical selections with the 
aim of isolating, from amongvSt local varieties, the pure lines which best adapt 
themselves to the climatic conditions of the place by uniting in tlie best pro- 
portions the two qualities of specific productiveness and resistance to the 
most unfavourable climatic factor, and hence giving the maximum yield of 
grain. 

In the general work |)rogramme prepared in full detail for the ist de- 
cennial period and the folloudng one, an ever-extending collaboration with 
Breeding and Selection IiivStitutions is provided for, vSO as to enstire that the 
results which will gradually be obtained may have the widest and most 
rational appHcation. 

1G3 - Ttie Climate of Illinois From an Agricultural Point of ¥iew. ~ Mqsiek, j. ch in 

Univcf'sii^y of [Uinois AyricnUnral Experlmcul Sf.nfion Dulk’lin No. «oH, 1-125 -f' x.i tig. 

IJi-baiia lUmoJs, Apt. 

Thetwo absolutely predominating factors for the growth of crops 
in the State of Illinois : are precipitali.on and temperritnre (and frosts) 
Rain FALL. * -TIic total rainfall would be sufficient each year to produce 
maximum crops if tlie distribution was regular. ' 

DLstrihiUion of rainfall. — The annual average for the vState of Illi- 
nois is' 37.98 inches, or more than 3 inches per mouth, aii amount more than 
sufficient to insure an abundant harve>st ; the fault is in the distribution 
of the rain : during the 10 years 1906-1915, at the University of Illinois, 
there have been 25 periods of 20 days or longer in each of which the rainfall 
has been less than i inch ; 6 of these periods lasted 20 days or longer. If 
the deficit periods coincide with one of the periods in which the atmospher- 
ic factor “moisture '' is critical for the crops, the harvest is alwmys much 
reduced. Hence the necessity for taking every ];)re(iatiti()n to preserve 
^'the moisture in the soil by x^reventing evaporation and dispersion. Maizep' 
during the 3 months of its growth, requires at least 7.5 inches of rain. In-': 
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otHer words, the summer rainfall in June to August is the most important 
for maize. 

The following data show the quantity of rainfall during the said 
period and the yield of grain (maize) : — - 


Summer rainfall I Bushels of maize per acre 


I^ess than 7 indies. . . . 
Between 7 and 10 indies. 
More than 10 indies. . . 
More than 13 inches. . . 


25.3 (. 8 year average) 

32.4 {9 » » ) 

39.8 (ii » » ) 

45.9 (7 a ® ) 


There is, therefore, a dillerence in yield of 20.6 bushels corresponding 
to the minimum and niaxinium rainfall. 

Temperature. • — Between the districts of the extreme north and those 
of the extreme south there is a difference of F. in mean temperature 
and a difference of 4 % weeks in the duration of the frostless season. Such 
differences cause noticeable effects on the distribution of crops, and while 
the cotton plant grows in the southern limits of the State, the cultiva- 
tion of maize in the northern limitis, though limited to early maturing 
varieties, is sometimes damaged by destructive early autumn frosts. 

In the lower third of Illinois, high temperatures hinder the growth 
of oats which, on the other hand, constitutes one of the commonest crops 
in the northern districts. 

To insure the normal growth of any crop a certain number of hours 
are required during which the temperature remains above the minimum 
for growth. These are '' degree-hours 'b obtained by multiplying the 
number of hours during which the temperature is above the ininiiiimn 
by the difference in degrees between the average temperature during the 
period of gro^vth and the minimum reqtiired for grouffh. 

For the various groups of districts into which Illinois has been subdi- 
vided we have the following degree-hours calculated according to the aver- 
age temperature on May 20 and September 15 and taking 49^^ F as the 
minimum temperature for the growth of maize : — 


Districts 

Degree-liours 

[ 

1 

Extreme nortJiem l 

! 57 910 

Central northern ......! 

60 860 

Central i 

67 240 

Central southern 

72 800 

Extreme southern * . 

l 

76 560 


From 1876 to 1915 for the State as a whole the average number of 
degree-hours was for the growing period of maize, ^66 708 per year, with a 
maximum of 75 240 in 1901 and a minimum of 57 930 in 1882. In 1901, the 

[i«] 
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yield was 21 "busliels per acre and in 1882 it was 24 biisliels. Dtiriiig tlie 
period of 40 years, in 21 years tlie number of degree-lioitrs was above the 
average and the yield in 'grain averaged 30.4 bushels per acre, while in the 
other 19 jeaxs the number of degree-hoitrs was below the a\YU“age and the 
average ^deld 33.6 bushels. The better yields were therefore obtained in 
the years when the number of degree-hours was slightly below the average. 

The following table sums up the data regarding the 3deld in grain of 
maize, the number of degree-hours and the rainfall for July- August at the 
Agricultural Kxpeiimeiit Station of Urbana : — 


Degrcc-liours 

Average 3’ield in grain 

Avcrai^e rainfall July 

per acre (bushels) i 

and August (inches) 

! 

Over 70 000 i 

21.0 

3 30 

Between 70000 rnd 65000 . 

32.6 

"6.05 

Between 65 000 and 60 000 

3 < 3.5 

6 87 

Below 60 000 

366 

682 


These data, while tlie^^ confirm the existence of correlation between the 
yield and the number of degree-hours, also indicate that there is a correla- 
tion between the latter and the rainfall, from which it may be deduced that 
lack of rainfall is the real cause preventing the crop from utilising the 
greater temperature possibilities. 

Frost. — The following Table indicates the average date of the last 
destructive frost in spring and that of the first autumn frost, also the aver- 
age number of days in the frOvStless season in the various districts into 
?vhich Illinois has been divided : • — 


Districts 

Uast frost 
in spring 

First frost 
in aiilunui 

Duration of the frost 
less season 

Extreme nortlicm 

May 4 

October 12 

I 6 I days 

Central northern 

)) 2 

« 15 

1 66 » 

Central 

April 26 

j) iG 

X73 

Central southern . . ' . . . . 

>» 15 

H 20 

188 » 

Extreme southern 

» 14 

}) 24 

193 


164 - The Possibility of Forecasting Summer Temperature and the Approximate 
yield of Rice In the North of Japan* — Okada, E., in The Bulletin of the Cmltal M eteofO'^ 
}&gical Ohservatory of Japan, Vol. Ill, No. i, pp, 19 - 32 . i pi. Tokio, 1919. 

In the itort,h of Japan the climatic factor which decides the yield of 
rice is the general sti miner temperature, especially during August. When 
the air keeps at a high* temperature during the latter month and when there 
are many hours of stinsliiae, the harvest is on the average a very good one. 

A cold month of August is followed by poor crops, as in 1902, 1905, and 
1913, when a terrible shortage prevailed in the north of Japan. 

If it were possible to have a very early forecast of the August tempera- 
ture, the information' ihight be of use in connection with the harvest. 
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Some men of science talk of a close relation between li3'(irograpliic and 
meteorological phenomena on the eastern coast of north Japan, and the}^ 
propose undertaking a series of systematic observations on sea tempera- 
tures for the purpose of deducing therefrom some indications as to the kind 
of summer to follow. Observations of such a nature, however, involve 
many difficulties. 

A close correlation has also been discovered between the summer tem- 
peratures ill Japan and the number of sun spots, but the problem of fore- 
casting sun spots long in advance is far from being solved. In the absence 
of better data the author shows in his article the results of an attempt to 
appty statistical methods to the forecasting of summer temperatures, based 
on the fact that in the north of Japan temperature variations are related 
to barometric variations observed in March at the observatories of Zi- 
kawei (China) and Miyazaki (south-eastern coast of the island of Kitishiti), 
and during the period March to May at the observatories of Santiago (Chile) 
and Buenos Aires (Argentina). The annexed table shows the coefficients 
of correlation between the pressures in South America (March-May) and 
the August temperatures at 8 Japanese stations, in the course of 30 years* 
observations (1884-1913). 



Stations 

Corrected coefticieiit 

i 

Probable error 

1 

( Nemtiro 

0.496 

0.093 

Holdcaido. . . ^ 

J Sapporo 

[ Hakodate . 

0.629 

0.074 

1 

0.571 

0.083 

i 

f Aomori . 

0,536 

0.088 

1 

1 Miyako ■ 

' 0.462 

0.097 



' Isinomaki 

0.627 

0.075 

1 

f Akita . . ' 

0.476 

0.095 

\ 

^ Niigata 

[ 

0-538 

0.087 


Hence there exists a positive and strong correlation. The higher 
the barometric pressure in March-May at Santiago and Buenos Aires in 
relation to the pressure of the preceding year, the higher the August tempera- 
ture will be in north Japan in comparison with the temperature of the 
preceding year.' 

Between the barometric gradient Zikawei-Miyazaki (i) and the August 
temperature at Japanese stations there are the follomng correlation coeffi- 
cients : Neiiiuro 0.341, Sapporo 0.402, Hakodate 0.402, Aomorio. 378 
Myako 0.312, Isinomaki 0.465, Akita 0.391, and Nijgata 0.424., Here 
also the parallelism between .*the two groups of values, barometric and, 
thermic, is very evident : the greater the difference in barometric yalues 
between Zikawei and Myazaki, the higher will the August temperature 
be in north Japan. : 


(i) The difference between the pressure at Zikawei and that at Miyazaki, {Ed,} 


[ 164 ] 
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Given on one liatid, tlie close relationship between tlie August tempera- 
tirres and the rice yield and, on the other hand, the high degree of correla- 
tioii between the August temperatures in Japan and the baronictrice val- 
ues in March in South America and in March-May in China and south Japan 
(island of Kiushiii), it should thence be possible to estimate fairly roughly, 
from the end of spring, what the rice yield will be, after establishing the 
connection between the thermic values in August and the grain yield. 

A nionient s reflection will snfflce to show how much more simple and 
natural it is to calculate directly the correlation coefiicient between the yield 
of rice grain in north Japan and the barometric values at the above-nien- 
tioiied stations. 

In his calculations the author deals separately with the crop for the 
Ilolckaido district (the Nemuro, Sapporo and Hakodate stations) and for 
the Tohoktt district (Aomori, Miyako, Isinoniald, Akita and Migata). 

Hokkaido : the coeflicient of correlation between the rice yield and 
the annual variation of barometric pressure in South America for the month 
of March is equal to 0.674. If, instead of South America, the barometric 
gradient of Zikawei-I\Iiyazaki (for March) is taken, the coeflicient is ecpial 
to 0.581. 

TdHoku : the values of the coeflicient of correlation are 0.459 and 0.431 
respectively. 

Hence the coefficients in both cases are very liigh. It may be conclu- 
ded from this fact that in 1101th Japan a poor rice crop in most instances 
is preceded by a very low barometric pressure over South America in the 
period March-May and by a very slight Zikawei -Miyazaki gradient (March). 

165 “ Climate and Cotton Growing in the United States. - Stine, o. c. and Baker, 

O. B., in Monthly Weather Review, VoL XI<VII, No. 7, pp. 487-’489, 13 llgs. Wasliington, 

July 1919. 

Climate 01^ the cotton belt. — In this belt the variations in yield 
per acre and the density of the cotton acreage depend, principally on soil 
conditions. On the other hand the outer bomidarics of cotton production, 
both to south and north, are determined almost entirely by climatic factors. 
Ihe cotton belt has anaveragesuminertemperatu.reof77^F. along the north- 
ern boundary. In eastern Kentucky very little cotton is grown for 
household , use in the mountains, although the summer temperature 
is only 74® F. In the southern portion of the cott(,)ii belt the summer 
temperature is 80® to 85® F., and in the Imperial Valley of California it 
averages 95® F. ^ 

Along the northern margin of the belt the last killing frost occurs, on the 
average, about April lo,and the first kilhiig ^rost in autumn about October 
25, so that the frostless season is about 200 days. In the southern portion 
of the belt the last killing frost in spring occurs about March 10, on the ave- 
age and the first killing frost in antimm about November 25, the frostless 
season being 260 days or more in length. 

The average annual precipitation in the Cotton Belt ranges from 23 
inches in western Oklahoma and Texas to 55 inches in eastern North Carov 
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liiia and 6o iiiclies in soiitliern. Mississippi, and it is always heavier in the 
Mississippi Valley States than in Texas cjr the South Atlantic States. 

The summer rainfall is somewhat greater than that of the other seasons, 
especially in the southern and eastern portion of the belt, reaching a niaxi- 
niiini of 30 inches in southern Mississippi and in eastern North and South 
Carolina, while in the Black 'Prairie of Texas the amount averages only 
8 inches. 

Autumn is the driest season of the year, practically all the important 
cotton regions receimng less than lo inches of rain during the aiitumn 
months. 

Weather conditions eavotjrabeb for cotton : a mild spring with 
light but frequent show^'ers ; a moderately moist summer, warm both day 
and night ; a dry, cool and prolonged autumn. Too cool weather in the 
spring retards growth, and too much rain may induce the seed to rot rather 
than to germinate or later cause the development of surface roots, to the 
sacrifice of the deeper roots, resulting in wilting and shedding of leaves 
and bolls during drought. 

May and June particularly are critical months, when heav)^ rainfall, 
especially if accompanied b}^ low temperatres, is very detrimentaL 

Drought in the spring often Idlls the young shaliow-rooted seedlings. 

A wet summer promotes vegetative growth at the expense of boll pro- 
duction, w^hile drought stunts the plants, causes early maturity and reduces 
the yield. 

The most unfavourable conditions for the crop are a cool and wet 
May^ and June, followed by a hot and dry July and August. 

The ideal rainfall is of the thundershower type with sevei-al days of 
bright, warm weather between rains. Plenty of sunshine is especially 
important in June and early July when the plants are in bloom. 

When the cotton matures and the bolls begin to open in the latter part 
of August, rainy weather is undesirable, as it retards maturity, interferes 
with picking, and discolours or damages the exposed fibre. Moderate rain, 
in early September, however, favours the production of a large top crop of 
late niatiiiiiig bolls. The greater daity rage in temperature in a dry autumn 
is also favourable to the maturing crop as it checks vegetative growth and 
induces fruiting. Early frost in autumn kills the top crop on the upper 
branches of the plant or causes the bolls to open prematurely, often 
seriously reducing the ydeld. 

Dates of peanting and 'picking. — Cotton planting generally begins 
in the southern portion of the cotton belt about ]\Iarch 20, and progresses 
northward ; in the central poition planting begins during the first week in 
April, and in the northern portion about April 20. It lasts usually 2 to 3 
weeks. 

In extreme southern Texas chopping out begins in April, in the southern 
districts in May, and in the northern districts betw^een ' Jtine 20 and July 5. 

Cotton picking begins about August 10 in the south, in the last weeks 
of August in the centre and only^ about September 10 in the northern por- 
tion of the belt. 
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i66 - The Influence of PriiBing on the Hesistanee of Fruit Trees to Cold : lufestiga- 
tiOES iU' the United States. — Whitten, J. C,, in Monthly Wcaiher Rmem, 

Vol. XlyVlI, No 8, p. 570. Washington, August, 1919. 

The general condition of a plant at a given time, the degree of maturity 
or quiescence, the quickness of growth, have all a more or less marked 
influence on the plant’s resistance to unfavourable surroiincliiigs* 

Investigations made at the Missouri Agricultural Station have shown 
that sap concentration is least (minimum sugar content) during the periods 
of rapid growth in spring and at the beginning of summer, 

lie supension or slowing of growth brings about an ever-increasing 
concentration of sap, with a rise in reserve stores. 

The earlier that growth stops in autumn, the greater will the concentra- 
tion of sap be and the greater will the quantity of reserve material be. 

On the other hand, as the degree of concentration increases, the freez- 
ing point becomes lower and thus the plant is able to stand lower tempeia- 
tures than would be the case if the juices were weaker. 

For example, in a peach orchard, vigorous growth of branches contin- 
ued up to the first autumn frosts. The following spring the blooms were 
killed in a single night by a fall of temperature to — 2.78° C.' 

In another orchard in the same district, growth stopped much earlier, 
while the leaves kept healthy and active until the first frosts. 

The following spring the .flowering buds were very resistant to frost. 

PruIning. — With the old pruning methods, trees underwent every 
winter a very severe pruning which brought about a vigorous growth of 
shoots at the ends of the pruned branches. These shoots continued length- 
ening and producing leaves all summer, thus preventing the concentration 
of sap and the storage of reserve material. 

With the new pruning s’yvStem, on the other hand, the main branches 
are untouched ; they are only cleared every year by the removal of useless 
side branches, so that growth stops early. 

These branches and their leaves, of slow growth, have compact tissues, 
evaporate and transpire very little and thus keep their sap concentrated. 
In addition, the leaves do not remove moisture from the fruit during dry 
seasons. 

By this pruning syvStem not only is resistance to low temperaturevS ob- 
tained, but also resistance to drought. 
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167 - A lew Aeid and Alkaline Scale especially for Soils. Wherry, 15. x., in jmmmi 
of the Washinston Academy of Science, Vol IX, No. 11, pp. 305-309. WasMiigton, 1919. 
^ The author proposes a new scale for acid and alkaline reactions, introdu- 
cing' the idea of specific acidity and specific alkalinity, the unit of which in- 
stead of being the gramme-equivalent per litre is the number of gramme- 
equivalents of each ion (hydrogen or hydroxyl) present in distilled water at 
the usiral temperature. These values would represent the respective chemi- 
cal potentials and according to a suggestion of Adams axe indicated by 
the letter X, the initial of the Greek word meaning " chemical 

In this scale the values for the hydrogen ion represented by Xa , are 
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sticii that neutrality is shown hy Xh — O, and are obtained by subtracting 
the exponent Ph from the value 7 (i). 

The annexed table gives a summary of the values corresponding to 
the most probable reactions in the soil. 


Scale of Soil Reaciiom. 


Generic 

reaction 



Usual 

method 


Proposed new method 

Denominations 
proposed , 
for the 

specific reactions 

H -h 

OH*- 

Ph 

Foil 

Specific 

acidity 

Specific 

alkalin- 

ity 

Xn 

XoH 

1 

' loo 

10-14 

0 

14 

I07 

10-7 

7 

- 7 


I 

10-3 

lo-ii 

3 

II 

I04 

10-4 

4 

- 4 











supefacid 

Aad . . io“4 

1 0-10 

4 

10 

103 

10*3 

3 

- 3 











mediacid 


1 0-5 

10-9 

5 

9 

I02 

10-2 

2 

- 2 











j subadd 


' 10-6 

10-8 

6 

8 

loi 

10-^ 

I 

- I 











1 minimadd 

Neutral . . 

10-7 

10-7 

7 

7 

loo 

1 50 

0 

0 











1 miuimalkaline 


10-8 

10-6 

8 

6 

1 0-1 i 

10^ 

— I 

I 











1 subalkaline 


10-9 

10-5 

- 9 

5 

10-2 

I02 

t 2 

2 , 


Alkaline. . 








1 

i 

1 medialkaliue 



10-4 

10 

4 

10-3 

I03 

3 

3 i 


/ 








1 

superalkaline 

i 

lO-II 

10-3 

II 

1 3 

10-4 

104 

-*4 

4 



Ill the relations between acids and plants there may be noted, with 
regard to reactions thus designated, certain more or less well defined types : 
peat infra-acqiiatic, super acid, with a characteristic flora, oxylophyte or 
acidophil ; supra acquatic peat, mediacid, also with a “oxylophyte flora ; 
ordinary forest and subacid field soils ; limy soils, subalkaline ; alkaline 
lands, . niedialkaline and superalkaline. 

One of the advantages of the proposed scale would be the facility for 
making comparisons and it may be applied to all determinations hitherto 
expressed with the Sokesnhn exponent (Ph). 

x68 - Changes in Composition of the Soil and of the Water Extract of the Soil 
Following Addition of Manure. — Hibbard. P. E, (llniversity of California), in Soil 
Science, Vol. VII, No. 4, pp. 359-272. 3 Figs. Bibliogr. of 14 works. Baltimore, 1919. 

Fresh manure was mixed with loamy soils in the proportion of i, 2 and 
5 %, the mixtures were kept at optimum moisture point and analysed, dur- 
ing the 3"ear, from time to time. 

It was found that carbon dioxide in the soil atmosphere was increased 
ill proportion to the manure added, but, in the year's trial, the carbon 


(i) See R., Feb., No. 159 {Ed.). 
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decxeii^^ed, while the nitrogen remained constant. Water-soluble matter 
at first decreased, as compared rritli untreated soil, then increased but 
w'itlioiit e\-er equalling the sum of that in the soil plus that in the added 
manure. Xitrate quickly disaprieared, and later reappeared and increased 
in proprjilioai to the manure used. 

The above, in short, is a confirmation of the fact that fresh manure 
should not be added to a soil just previous to or during the time a crop is 
grouiiig. It should be remembered, however, that these experiments were' 
made with glass jars. 

169 - The Miuence of Heated Solis on Seed GerminatioE and Plant Growth* — 
Joiixsoxx, J. (Department of Horticulture, Wiscousin Agricultural Experiment Station) 
in Si‘il Scic.^icc, Vol. VI'I, Xo. i, pp. r-87, 9 pL, bibliograpliy of 7g publications. Bal- 
timore, IQIO. 

The iixetliod of sterilidng soils by the action of heat is more and more 
appreciated : the plieiiomeiia met with in this method of treatment are 
complex and form the subject of an extensive scientific literature. 

Besides the phenomena which have been noted in the soil itself, the 
authrjr deals with the changes which take place in heated soil; he regards 
them from the standpoint of their effect on seed germination and on plant 
grou'tli and he endeavours to draw from them concluvsions on the subject as 
to the probable natures of these changes. It appears from observations made 
that, generally, when heated to looo-i 150 C., all soils retard both seed 
germination and plant growlh, but this retardation is followed by 
increased vigour of growth; the degree of these actions varies according 
to the soil, seed, and plants used and the conditions under which the 
experiments are carried out. In a series of trials made with 7 different 
soils heat ed to temper attires varying from 1 1 10500° C. and using various 
seeds and plants, a general and gradual toxic effect was noticed on germina- 
tion and first stages of the growth of the plants ; the toxicity reached its 
maxiiiiiiiii in soil heated to 250° C., then decreased at higher temperatures 
and became practically nil at 350° C. or above. At any rate, the soils cease 
to be toxic after a time and do so sooner when the intensity of toxicity is 
less ; on the other hand, the final beneficial action of heating is greater 
wlieii the .toxicity" is more intense at the commencement of growth. 

The toxic action caused b}* heating soils and the subsequent beneficial 
action that results, vary in a m'aiked manner according to the nature of 
the soils ; these differences appear to be correlated with the balance of all 
the various factors ivhich affect the soil tested. 

Seed of different plants also vary in a marked manner in their resist- 
ance to the toxic action of heated soils, w^Mch depends largely on the family 
to wMcli they belong: — the Graminese and the Cucurbitace^ are usually 
resistant, while the Ivegtiminosge and the Solanace^ are more sensitive. 
However, seeds classed as sensitive may showr ^accelerated germination in 
soils wiiicii do not become highly toxic or W’-Mch have been only slightly 
heated. Like the seeds, the plants themselves differ much in their sensi- 
tiveness to the toxic action of heated soils although there may not always 
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be parallelism with, the influeiice of toxicity on germination even in the 
same species. 

Ill certain heated soils the growth of fungi, especially those of the genus 
Pyronema is similar, as regards toxicity to germination and plant growth, 
to that of higher plant species ; fungi, and apparently, bacteria grow very 
well in soil previously heated to 250*^ C., that is to sa}^ in soils most toxic 
to seeds and plants. The ammonia content and the concentration of the 
soil solution of a soil heated to various temperatures are highest at about 
250^0., and they diminish gradually with an increase or decrease in the 
temperature of heating ; both are correlated with the initial toxic action, 
caused by heating the soils, on germination and early growth, with the 
later beneficial action which follow’'S, and with the grow^th of lower micro-or- 
gaiiisnis in the soil. This correlation is only true for a given soil and not 
for all soils. The absorptive capacity of a soil appears to have an influence 
on its toxicity, for it has been noticed that the toxicity to germination of 
wmter extracts of various heated soils is more directly proportional to the 
ammonia content. The author considers that the toxic action in heated 
soils is mainly due to the ammonia produced during the heating from ani- 
moiiiiim carbonate which, in normal conditions, w^ould be gradually decom- 
posed ; as a matter of fact the addition of ammonia in varjdng amoiiiits to 
a soil produces effects on germination and plant growffh in many respects 
similar to those caused by heating. Similar effects of high toxicity on the 
germination of certain seeds can be obtained with heated soils or their 
extracts and equally with certain strengths of ammonia, and these effects 
cannot be reproduced except with ammonia or ammoniacal salts. 

At any rate, the toxic substance produced by heating the soil is recov- 
ered or transformed into non-toxic compounds in soils kept under normal 
conditions of cultivation, and this is caused by the activity of the ordinary 
soil flora however, this flora may^ at least apparently, increase the ammonia 
present, w^'liich, according to the author, is not, how’^ever, found in the free 
state but in the form of transition compounds W'hich are decomi^osed in 
the analytic processes. 

The temperature at wliich the soil is kept after heating has great im- 
portance so far as the permanence of toxicity and the coinnieiicement of 
beneficial action are concerned, the toxic action being more persistant and 
destructive below 25^* C. 

It should be noted that all the above mentioned conclusions apply 
particularly to soils heated to high temperatures and in a dry state, but the 
author believes that there are no fundaipental diflerences between soils 
partly sterilised by steam and soils heated to higher temperatures and 
reinoculated with normal soil flora. 

It should not be overlooked that the destructive action noted, should 
not diminish the value of sterilising the soil by heating both for research 
and practical purposes ; it is even a treatment to be recommended (especi- 
ally steam sterilisation) whenever it is necessary to eliminate certain 
organisms from the soil ; but in that case a ^slight retardation in growth 
must be expected (which will always be followed by benefit), and in these 
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Special cases (relating to both the soil or plants or in certain environments) 
marked changes in the normal course of growth are to be reckoned with. 

170 - Progress of Irrigation in India, Egypt and the Sudan^— i. sufienmit ExMhUmi 

the Moral and Material Progress and Condition of India ditring the year 1917-18, No. CIV, 
pp. 141-147. London 1919, — II British India, Progress of Iiiigation. The Board of Trade 
Journal, Vol. VIII, No. 119:, p. 419. London, 1919. — III. Report on Ike Progress of Agri- 
citliure in India for 1917-1S, pp. 107-111. Calcutta, 1919. — IV. Cunningham, B,, Irriga- 
tion iiiEg3’'pt and the Sudan. Kafure, Vol. CIV, No. 2003, p. 67. London, 1919. 

I, II, III. Irrigation in India. — Two-thirds of the population of India 
live by agriculture, and one of the most important conditions of the growth 
of agriculture is the irrigation system. There are four methods by which 
irrigation is carried out in India. The first is by placing some form of 
barrage across a river which flows throughout the y^ear and diverting the 
water by means of a canal to the countr}" to be irrigated. It is on this prin- 
ciple that the great perennial canals of northern India are constructed. 
The second method is by leading canals direct from rivers without the use 
of barrages. These canals obtain no water until the river reaches a certain 
height. Tiie}^ are knowm as inundation canals, and constitute the major- 
ity of the canals in Sind and many of those in the south-west of the Pun- 
jab. The third method is by building a dam across a Amlley and storing 
the rainfall water during the monsoon, the water so held being distributed 
to the neighbouring lands by means of canals. The reservoirs thus formed 
vary in size from the tiny village tank to the monumental works in the 
western Ghauts, with masonry dams up to 270 ft. in height. The fourth 
method is by lifting water from wells, either by indigenous and primitive 
methods such as the leathern bag drawn by bullocks and the Persian 
wheel, or by means of powder-driven pumps. 

Por financial purposes, Government irrigation works are classified as 
productive, protective, or minor works. The capital outlay on works of all 
three classes to the end of the year 1917-18 amounted to about £ 50 000 000 
and it is significant that over three-fourths of this amount w^as expended 
on productive wdorks. These are works which are expected to pay all 
charges, including interest, within ten years of completion, and it speaks 
wdell for the efficiency of their construction and management that in 1917-18 
the receipts, including land revenue due to irrigation, not only met all ex- 
penses, including interest, but yielded a net profit of £2 000 000. There 
are now over 66 000 miles of main and branch canals and distributaries, 
from which an area of nearly 26 000 000 acres is irrigated. 

An estimate has been made that the value of the crops irrigated by 
Government works in a single y^ear exceeds by more than 25 per cent, the 
total capital outlay on such works. It would be difficult to frame in a 
single sentence a more striking illustration of the benefits of irrigation in 
India, 

Several new irrigation schemes which have been under investigation 
are of the first magnitude. There is the Sukkar barrage project in Sind, 
which provides at an estimated cost of nearly £7500000 a weir across 
the Indus, with two large canals taking off from the right and left banks of 
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tlie river to supply water for the perennial irrigation of areas now depend- 
ent on iiinndatioii canals. Another extensive project is that of the Siiid- 
Sagar-Dpab canal in the Punjab, which comprises a barrage on the Indus 
river, with an extensive canal system providing for the irrigation of some 
200 000 acres at a cost of nearly £6 000000. Also in the Punjab, on the 
Sutlej, is the site of the Bhakra Dam, estimated to cost £7 000 000 and 
designed to store water to a height of 360 ft. above the river bed.* About 
I 400 000 acres will be irrigated and the dam, if built as now designed, 
will be higher than any in existence. In Madras, the Cauvery (Metur) reser- 
voir project contemplates a dam, a canal seventy-eight miles long, and a 
connected tributary system, costing altogether between £ 2 000 000 and 
£ 3 000 000. It is estimated that over 370 000 acres of land will be brought 
under irrigation and that provision will be made for the complete control 
of the present fluctuating supplies of the Cauvery delta system. In Oudh, 
a canal is proposed w^hich will, if, constructed, rank among the largest 
irrigation works in the world. The net capital outia}^ is estimated at 
about £ 5 750 000 and the gross area commanded by the works will be 
over 8 000 000 acres though only 2 000 000 acres will be irrigated 
annually. Targer still is a scheme for irrigating more than 3 000 000 acres 
in the Sutlej valley. 

Altogether there are thirty-four major w^orks either under construc- 
tion, awaiting sanction or in course of investigation in India. If these works 
are all undertaken the}- will extend the benefits of irrigation to an addi- 
tional area of about ii 000 000 acres a year at an estimated cost 
of £ 32 000 000 and should produce a net revenue of nearly £ 2 5000 000. 

The Review of Irrigation in British India during 1917-18, recently 
published by the Public Works Department of the Government of liidia, 
shows that during the year the total area irrigated by all classes of works 
amounted to nearly 26 000 000 acres. Towards this area, productive works 
contributed 16 922 000 acres (in the Punjab 7 500 000 acfes, Madras Pre- 
sidency 3500000 acres, United Provinces 2 871 000 acres, and Sind 
I 364 000 acres). The total capital outlay of the year on productive irri- 
gation works amounted to nearly 57 crores of rupees. The gross revenue 
reached 701 lakhs of rupees, and working expenses nearly 216 lakhs. 
The net revenue, at a little over 485 lakhs, represents a return of 8.40 % 
on the total capital outlay. The total areas irrigated by thirty-six 
protective works in operation amounted to 497 000 acres. The net 
revenue was only a little ..over one lakh, equivalent to o.io % on 
the total outlay. This low return is partly due to expenditure on works 
under constraction which are not yet earning. Many useful and important 
w^orks of this nature are under construction in Bombay, the United 
Pro\dnces and the Central Provinces, while in the last-named province 
seven tank schemes (aggregating over 40 lakhs) are in progress. The 
area irrigated by minor works was 8 477 000 acres. The total capital 
outlay w’^as 448 lakhs and the net revenue amounted to Rs.gj, 39,000. 

Finally, there are at least 3 000 000 wells in India from which water 
is lifted for irrigation and the number of men and cattle employed on this 
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work is veiy large. The question of pumping water from wells, as well 
from liver channels and watercourses, is a very important one to India, 
subject as it is to extensive and serious failures of the rains. There are 
large areas of land which border on rivers retaining an ample supply of 
water tiiroiighout the hottest W’eather and such land can be effectually 
protected from drought by the installation of pumping machinery. The 
Indian Irrigation Commission of 1901-03 reported that the area under 
weH inrrigation 'was not less than 16 000 000 acres, 

IT, Irrigation in Egypt and the Sudan. — The schemes of Nile ir- 
.ligation at present in hand include three separate projects relating to dif« 
fereiit sections of the river. There is a scheme for the development of the 
Gezirah |)lain of the Sudan on the Blue Nile, just south of Khartoum ; 
another for the benefit of Egypt proper by utilising the flood-waters of 
the White Nile ; and a. third scheme of drainage improvement of the del- 
taic region included in the provinces of Gharbieh and Behdra, lying bdow 
Cairo, 

The Blue Nile scheme consists of a dam at Makwar, about five miles 
south of Sennar and 175 miles south of Khartoum, with a canal, some 
forty miles in^ length, leading from just above the dam to the district to be 
irrigated, 'which is a remarkably level and treeless plain some 300000 
feddans in extent (i feddan = 1,04 acre). The cotton, which it is capable 
of producing, 'will be raised as a winter crop, absorbing the river winter sup- 
ply without interfering with the summer discharge. The dam will be a work 
of some magnitude, withstanding, when completed a head. of 40 ft. of water, 
and capable of coping with a discharge of some i 250 000 gallons per second 
in a river subject to sudden and extreme fluctuations. 

The White Nile scheme is, fundamentally, a development of the Aswan 
undertaking, which has now reached the limit of its effective utility. In 
1916, the demands of the area under cultivation exceeded the available 
suppEv It is, accordingly, proposed to construct an auxiliary reservoir 
dam at Gebel-el-Auli, or Gebel Aoli, on the White Nile, capable of impound- 
ing an adequate summer supply supply of water for Egypt, and at the same 
time reducing the excessive flood-'waters of the main Nile. This scheme 
has been the subject of certain criticisms by Sir William Wmi. cocks. 

^ A.siibsidiarywwk is the formation of a channel from the Blue Nile 
above Sennar, so that the superfluous water from that reservoir may be 
conveyed to the Gebel-el-AuH reservoir. The Gebel-el-Auli dam will have 
a pressure-head of 23 ft. 

The increased wmter supply to Eo'wer Egypt, due to the Aswan reser- 
voir, has severely taxed the drainage channels of the provinces of Gharbieh 
and Beheira, forming the allmdal plain between Cairo and the sea. It is 
necessaiy^ to find some measure of relief, and a solution of the problem is 
sought in the construction of large pumping installations on the borders 
of Bake i^Iareotis and Lake Borollos. 
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1 71 - Utiising the Waterfalls of the Irian, In Indo-Qilna, for the Industrial aiii 
Agrieultiira! Development of the Colony. — Miiiistere des Colonics^ Bulletin de 
VAgmee Gimrale des Colonies (foimerly Bulletin deVOffice Colonial), Ymt No, 

p. 591, Paris-Meltm, Oct., 1919. *’ 

The famous falls of the Irian are destined to furnish great hydraulic 
power hitherto neglected in Indo- China and are capable of gi\iiig new 
impetus to the industrial and agricultural development of the coiiiitr}^ 
A valuation of this wealth in ‘‘ white coal has been ordered by the 
Governor General, who has decided to lend his patronage to a company 
now being formed for its exploitation. ' 

172 - Irrigation of Olive-trees In Tunis. — See No. co6 in this Reviao. 

173 - The ^^Sortume’b — Tarchetti, a., and Tournon, a,, in di RistcoUiira 

Year IX, No. 8, pp. 113-125- Vercelli, August, 20 1919. 

Sorttime '' (from sovgere = to gush up, break out) is the name given 
by the farmers of Piedmont and Tombardy to the unfavourable circiiiii- 
stances (peculiar to the irrigated aUuvial district and due precisely to 
the welling up or rise of water from the lower strata to the surface of the 
soil) which give the land an excess of moisture, and consequently of aci- 
dity which is constant and cannpt be diminished by means of ordinary cul- 
tivation. The '' sortuine '' gives rise to a kind of seeping which makes the 
soil dark and shiny, and in the worst cases -gives it a sort of characteristic 
irridescent viscosity wdiich makes cultivation, and especially plough- 
ing, exceedingly difficult. Flooding the land does not prevent the form- 
ation of the '' sortume wliich, when it appears in rice fields, assumes an 
exceptionally important and serious aspect. This hydraulic phenonieTioii 
happens over areas varying from a few ares to several hectares. The 
usual methods adopted to try and combat it are : — deep plougiiing ; 
a close network of drainage trenches; the application of quicklime, heav}’’ 
green manuring ; etc., but all these are merely palliatives and do not 
allect the causes of the phenomenon. 

In places affected by the sortume the vegetation, though flourish- 
ing at the beginning of the agricultural season, comes to a halt, wilts 
and sometimes dies off. The fact that plants whose roots require water 
are also damaged by the “ sortume '' show^s that the wilting is not due to 
the water which moistens the roots but to the quality of this water. The 
latter is, in fact, cold and unaerated, so that it cannot support root res- 
piration. The want of oxygen helps the formation of acidity in the soil. 

In places where the ''sortume '' appears, the water rises under pres- 
sure from below, the causes of w^hich,, varying according to the case, are 
under investigation by the authors. 

In alluvial soils, the " sortume ” is, often a consequence of comimini- 
cating chambers, in which case the remedy lies in purely hydraulic mea- 
sures, namely in cutting the closed seam in which the water circulates. 

It not unfrequently happens, however, that the " sortume appears 
in regions far from rivers and torrents and keeps on after the ground and 
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canals round al:)out are dried up, even \Aithiii a radius of several •kilometres. 
Some writers conclude from this fact that the '' sortume '' arise from 
the inexhaustible underground streams, which are common in alluvial 
districts. But as the sortume " appears almost exclusively during the 
irrigation periods, and as it disappears at the times when the canals are 
generally diy, tills shows that, as a rule, these natural underground streams 
are not the cause, but small veins very near the surface, fed by the canals 
or by the surrounding submerged ground. Again, in places where under- 
ground streams are abundant the “ sortume phenomena are much more 
ill evidence and form real springs which it is easy to tap and drain off. 
Usually these points where water rises are to be found at the foot of earth 
terraces, and in most cases the presence of peat is typical of them. 

It must be allowed that the ‘'sortume '' wells up under pressure when 
the zone of earth causing the pressure lies much higher than the zone in 
which the “ sortume ” takes place, but this no longer holds good when 
the higher ground is only a few decimetres above and the distance very 
great. In the latter case, it is much more likely that the phenomenon is 
due to capillary action raising masses of water which lie at a constant level 
in the subsoil. Here the quantity of water rising increases with the po- 
rosity of the soil, but the height to which it reaches (viz. the capillary 
raising force) is inversely proportional to the porosity. Therefore, on digg- 
ing several holes of different depths in soil where the “ sortume ” appear, 
if the latter is caused by pressure, water will collect in a short time at the 
bottom of all the holes and will stand at the same level in each, or, if the 
holes are very far apart, at only slightly different levels (these differences 
may serve to indicate the direction of the subterranean current, and con- 
sequently act as a guide to find the source of the permanent mass of water). 
If, on the other hand, after a certain time, the bottom remains simply 
damp as at the surface of the soil, or if water collects only in the deepest 
holes and in these reaches the same lev^el, it is almost certain that the 
“sortume is due to capillary action and that the water level in the 
deepest holes corresponds to that of the water causing the phenomenon. 

Resiedies. — When the “ sortume “ is produced by the pressure 
of 'water near-by, it can be located as either more intense on the boundary 
of the field (in this case it appears by direct infiltration) or confined to the 
points of strongest pressure (in this case the water is brought by a sub- 
terranean channel in the form of a syphon. In the former instance the ‘ ‘ sor- 
tiime may be got rid of by digging a single deep drainage channel along 
the edges of the field ; in the second instance the flooded or muddy parts 
must be connected to the drainage* channel by means of trenches, cement 
piping or tmdergrouiid drains, or else the soil level must be' raised by bring- 
ing earth to the place. 

When the “ sortume “ is caused by capillary absorption, much 
deeper ploughing than usual must be resorted to, or at least very deep 
subs oiling. It would be of still greater .value if the deep ploughing were 
accompanied by very heavy green manuring or by a previous dressing 
of sand (preferably of a loamy type), which immediately neutralises 

im} 
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the acidity of tlie soil and in addition pemiaiiently increases the porosity, 
especially in the lower layers, thus forming the most effective barrier against 
capillary action. 

174 "* A Refiew of the liiteratlire m Tillage. — Sewell, M. C. (Agronomy Department, tillage 

Kansas Agri cultural Experiment Station, llaniiattan), in Journal of the American Society method 

of Agronomy, Vol. II, No. 7^ pp. 269-209, bibliography of 70 publications. Lancaster, 

^ t r CULTiVATIOJ! 

Pa., 1919- 

The heaviest expense in producing cereal and annual forage crops is ' f 

on account of tillage : — ploughing and cultivation. The depth and fre- 
quency of ploughing, the number of weedings have a material influence on 
on the cost of production of a crop. The prevailing opinions on the sub- 
ject are, however, so conflicting that a review of the literature relating to 
it is most opportune. After recalling to mind the forerunners (Tull, s 

Priestley), then the classic agriculturists of the 19th century, and lastly 
modern authors, the author points out that the prevailing theories 
regarding deep and frequent ploughing are not founded on experimental | 

data and he formulates the following conclusions : — ^ 

(1) Plougiiiiig deeper than 7 inches does not generally cause an in- 
creased yield. 

(2) Shallow ploughing may produce as great yields as deeper 

ploughing, but the depth less than 7 inches which is best for economic 
production has not been determined. ; 

(3) There are not sufficient data to determine the expediency of . | 

frequent ploughing, but it appears that a suitable rotation of crops enables I 

the number of ploughings to be decreased. 

(4) Ctdtivatioii may be necessary only to extirpate weeds or to put the I 

soil into condition for absorbing rainfall ; it is therefore, practical, except 

in very heavy soils, to reduce the amount of cultivation where it is intended | 

primarily to maintain a soil mulch. ! 

(5) Many soils have naturally sufficient aeration, without cultiva- | 

tioii, to insure optimum bacterial and chemical activity. j 

175 - hime leqairements in Ike Soil Determined Chemically and Physiologically. — ' manijres| 

Hartwell, B. E.j Pember E. R. and Howard, E. P. (Agricultural, Esperiment MAHURij 
Station of tbe Rhode Island State College), in Soil Science^ Vol. VII, No. 4, pp. 279- , j 

282. Baltimore, 1919. ' | 

Experiments made with lettuce and beet (lime-loving plants) in | 

pots containing a normal soil winch had received a copious application | 

of nitrogen, phosphoric acid and potash, plus varying amounts of slaked j 

lime. Timing caused an increase in the yield,, but after the maximum crop | 

was reached, further liming did not further increase growth, although the | 

lime requirement of the soil was chemically stilT considerable. The addi- „ | 

tiott of superphosphate to unlimed pots caused an increased growth in ‘ | 

lettuce in spite of a markedly increased lime requirement in the soil as j 

determined by chemical examination. This tends to show that the | 

eliminatioii of the effects of alumina in acid soils is of greater importance '4 

than the neutralisation of the acidity. ' 


[iw-ws] 
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176 - lie Comparative ¥aiiie of Various Forms of Agrleiiltiii’al Limestoae. 

StewasTj R. and Wyatt, F. A. {IlHmis A^rictiUuml Experiment Station) in Soil 
Science, Vol. VII, No. 4, pp. 273-278. Baltimore, 1919- 

Tlie beneficial eflect of iimiiig and specially tlie great value of ground 
limestone on acid soils has been fully realised in the United States, only 
within the last few years. There are some questions, however, regarding 
the use of limestone ^yhich remain to be settled : — 

ia) Can dolomitic limestone be used successfully on acid soils and 
what is its value conijpared with limestone containing a Mgh percentage 
of lime ? 

(i:<) What is the comparative value of finely ground limestone and 
coarse limestone which is cheaper ? 

(c) Vdliat is the duration of the action of various kinds of lime ap- 
plied to soils ? 

(if) tWiat efiect has the application of limestone on the surface 
upon the acidity of the subsoil ? ' 

(e) What is the annual loss of lime from the soil and what are the 
factors in such loss ? 

The authors' experiments, made on acid soils, have enabled them 
to prove that, after the initial acidity has been neutralised, an appli- 
cation of I ton per acre of limestone is sufficient to keep the soil alkaline 
for 4 years and that dolomitic limestone is equally effective. There is no 
difference in the effect of finely ground and coarsely ground limestone ; 
the latter is even better retained by the soil. Limestone applied on the 
surface penetrates slow% and, after many years, reaches a depth of 6 to 
20 inches but never gets down to the subsoil. The annual loss of lime from 
the surface layer 20 inches deep varied from 542 lb. to 760 lb. per acre. 
Among the causes of loss, other than the state of the limestone applied 
as has been indicated above, are the amount of linievstone and its nature. 
There alwmys remains some lime in the soil which does not act on the 
acidity, so that the loss of lime ma}- be less than is indicated by acidity 
determinations. 

177 - The Action of some Common Fertilisers and Manures. — • Greaves, j. b. and 
Carter, E. G. (trtali Agriculturai HRperimeut Station), in Soil Science, Vol. VII, 
Ko. 2, pp. 121-160, 2 fig., bibliograpliy of 165 publications, Baltimote, 1919. 

After a full account of the works hitherto published in scientific 
literature on the various soil amendments and stimulants, the authors 
report some laboratory" experiments on the action of various salts on 
the nitrogen and phosphorus of the soil in their various forms. 

It stands coiifirined that the sulphates of magnesium and calcium, 
the chlorides of so diiini,^ potassium, magnesium and calcium, the nitrates 
of potassium, calcium and magnesium, also the salts of manganese and 
iron generally, can be efficient ■ stimtdants of soil fertility. 

The stimulating action would be due, in certain cases, to an increase 
of available phosphorus, in the soil and in others to an increase in nitric 
nitrogen, increases caused by the action of the salts in question and suffi- 
cient to explain the additional yield corresponding to their application. 
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A remarkable increase is that of nitric nitrogen, wMch, in the case of sul- 
phate of calcimii, may be as much as 97 %. The increase of available phos- 
phorus, either in the form of soluble phosphoric acid or in the form of 
organic phosphorus, was noted in all cases but two : namely with nitrate of 
manganese and with carbonate of magnesium. The maximum increase 
in soluble phosphoric acid was caused with nitrate of magnesium 
(15.5 %) the increase in organic phosphorus was greatest with carbonate 
of manganese (62.6 %). 

While sulphate of calcium is the strongest stiiiiiilaiit for rendering 
more nitrogen available, carbonate of manganese acts similarly for phos- 
phorus in the combined increase of its two forms (soluble phosphoric acid 
and organic phosphorus). ■_ 


178 - Ammonia Fixation by Gypsum. — bear, f. and worksian, a. c. (Department of 
AgricalttiralClianistry and Soils, The Ohio state University), in Soil Sciencef Vol. VII, 
No. 4, pp. 283-291, figs. I, bibliography of 21 publications. Baltimore, 1919. 

It has been found that the addition of gypsum to manure prevents 
the volatilisation of ammonia. To verify the truth of this the authors 
have made laboratory experiments in which they used, instead of manure, 
filter paper pulped fine and dried ; this was intimately mixed with pure 
sulphate of calcium and a solution of carbonate of ammonium was poured 
over the compacted material so as to bring the water content of the mixture 
, to 75 % ; the proportions of the ingredients were calculated so as to re- 
present 300 pounds of gyp>sum, in the form of sulphate of calcium, and 19.29 
pounds of nitrogen per ton of material. The bottles containing the mix- 
ture were heated to temperatures ranging between 20 ^- 8 $^ C., and a cur- 
rent of moist air, freed from which carbonic acid and ammonia, was passed 
through the mixture into absorbtion bottles containing standard acid 
solutions ; the experiment lasted for 95 days ; the aspirations were of 10 
minute periods and were made from time to time at intervals ranging from 
4 times in 9 days to 10 times in 5 days. 

The nitrogen loss at the end of the experinieiit was 11.84% of the 
amount applied, while in the case of the experiment without gypsum 
made simultaneously, the nitrogen loss was 58,29 %. At higher tempe- 
ratures, above 30^ C., nitrogen w^as lost in a greater proportion and 
consequently less was retained by the g3q)sum. Under the conditions 
in which the experiment was carried out the reaction would be an ordinary 
double decomposition between the sulphate of caldum and the carbonate 
of ammonium, a reversible reaction if moisture was decreased ; in manure 
there are naturally more reactions, chiefly subsequent. 

To sum up, the treatment of manure with gypsum in the proportion 
of 300 pounds of sulphate of calcium per ton of manure would effect a 
satisfactory ammonia fixation when there is enough water to soak the gyp- 
sum ; whether that ammonia would remain fixed subsequently and whe- 
ther the addition of gypsum to manure is economical, are questions which 
not answered by the authors’ experiments. 


[iw-irs] 
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179 He F.-:=r 01 isei’ Sitiiatlcm 211 Scaadliiavla (Swefien^ lorway ani DeBBiaik){i) 
— ~ Sebelix, J.j in Nord'isk ] ordbru^sforsktnf/. No. 3, pp. 104-126. Copenliageais 1919 
III the article aualysed, the question as to the clieniical fertilisers 
recniiied in agriculture In Scandinavia is dealt with from 3 points 
oi \'iew : — 

1) The quantities of potash, nitrogen and phosphoric oxid re- 
in oved from the soil b}" crops. 

2) The quantities of potash, nitrogen and phosphoric acid returned 
to the soil as manure or excrement ; 

3) The rec|uiremeiits in chemical fertilisers, studied also in relation 
to local production and importation. 

Denmark, — For this country the author uses the da,ta of the Cen- 
tral Bureau of Statistics to calculate the average ^ield for the period 1909-* 
1913. For a better understanding pi the data collected in Table I,, it 
may be mentioned that the aerial parts of the potato, roots, sugar beet 
and cliicory plants is calculated at ^/g, % and -^/g, respectively, of the 
yield in tubers or roots. 


Tabi.u I. — Qaan-filies {m metric torn) of nitrogen, ■phmphoyic acid 
and poidsh removed from the soil by the crops in Denmark, 


V erce3itas,es of 


Total quantities 
contained in the crops 


Wlieat 

Rye . , . , 

Barley . 

Oats 

Cereals and legumes mixed . 

Buclivveat 

hegimies (seeds) 

A'utmnn cereal straw.. . . . 

Spring » » . 

.Uegiime straw 

Potatoes {tubers} 

Potatoes (leaves & stalks) . . 

Mangels . , • . . 

Mange! leaves . 

Sugar beet and chicory. . . 

Aerial parts of da 

Hay 

Green fodder \ food units. . 
calculated as f hay 


Toiais for , 


Total 

i 

i 


f 

( 

[ 



1 Plios- 

! 


i Phos- 


crops 

! Nitrogen 

1 plioric 

■ Potash 

Nitrogen 

j phoric 

Potash 


\ 

acid 

1 


i acid 


147700 

i 2.00 

! 

! O.So 

0.50 

2 954-0 

X 181.6 

738.0 

4*1 S 300 

1.90 

1 O.S5 

0.66 

! S 5t7.o 

3 810.6 

2 958.8 

543000 

1.53 

o.So 

0,70 

! 8 307.9 

4 344-0 

3 801.0 

774 7uo 

i 1*70 

0.70 

0.50 

i 13 169-9 

5422.9 

3 873.5 

36c 900 

i 1.60 

0.75 

o.Go 

i 5 806.4 

2 721.7 

a 1 77.5 

a 400 

! — 

— , 

— 

j 56.9 

35.9 

15.3 

8700 

: 3.60 

I.Oo 

I.2S 

1 

S7.0 

108.7 

I 090000 

i o.6q 

0.64 

095 

I 6 540.0 

2 616.0 

10 355-0 

2 420 000 

1 0.80 

I o.iS : 

' 1,30 

10 460.0 

4 3.‘i6.o 

I 31 460.0 

20000 

; 1.40 

; 0.30 i 

i d,6o 


60.0, 

i 120.0 

S41 400 ' 

i 0.30 ! 

0.12 1 

0.60 

: 3 524.6 

I OOO.I 

i 5 048.4 

105 175 : 


0.15 i 

0-45 

315 6* 

isbs; 

j 473-4 

12 004 900 

! o.is ' 

O.II 

' <3*35 

21 608.8 

13-05.5, 

i 42017.X 

4 001 633 

! 0-30 

1 0.09 

1 0.2S 

12 004.0 

3601.5 

10 004.1, 

Sog 000 

0.18 

o.oS 

^•23 

I 456.2 

647.2 

1 86 o,f 

161 Soo i 

i 0-32 

0.10 

0.48 

566.3 

161.8 

' 647.2 

I 100 000 I 

; 1.70 

0.50 j 

1.80 ! 

i 9 350.0 

5 500.0 

19 800,0 

I 500 000 j 

1 — ; 

— i 

— . 1 

i — , 

— 



3730000 j 

i ^*5^ 

0.61 i 

^•95 1 

i 58500.0 

; 22 700.Q 

73 125.0 

table land, in m. tons 

. . . . , 


! m 

nms 

208383.S 

m. . . 





j 

1 

80.T 


(i) See; Ioterkatioxab Institute op Ageicxjbtdre, FfoducUon and ConstmipHon of 
CMemical Ferliiisers in ike World, 2nd eel. Rome, 19:4 ; Intermtioml Movement of Chemical 
M mures ; R., 1918, No. 962. {Ed.) 7 
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Tablh II. — Qiianl'ilies {in mdric lorts) oi nityogen, phosphoric 
and poiash removed from Ihe soil by the crops in Norieay. 



i ' " 'li 

1 1 Percentages 

Total j— 

! j ; Phos- 

of J 

1 

Total quantities 
contained in the crops 

1 Phos- : 


i crops Nitrogen 

photic 

acid 

Potash 

Nitrogen 

photic 

acid 

Potash 

Wheat • . . . . 

i| ' 

11713.0 2.00 

0.80 

0.50 

243.3 

93.7 

5S.6 

Rye . 

30 250.5 1 1-90 

0.85 

o.6q 

574.S 

257.1 

1S1.5 


S 7 543-0 1 1.53 

0.80 

0.70 

2 3394 

70.43 

612.S 

Oats 

j 257091.0 j 1.70 

0.70 

0.50 

4 370.5 

I 799.6 

I 2S5.5 

Cereals and legumes (mixed) . 

12 711.0- ! r.6o 

0.73 

0.60 

, 203.4 

95.3 

76,3 

I^egumes (seeds) 

7 439-0 3 - 6 o 

I.OO 

! 1-25 i 

j — 

74.4 

93.0 

Autumn cereal straw 

75 637.0 0.60 

0.24 

' 0.95 ; 

45 3 -S 

181.5 

71S.5 

Spring » 

7 147 700.0 o.So 

u.iS 

i 1-30 ! 

i 5 717.6 

I 2 S 4,5 

9291.1 

Ue.gume straw 

17200.0 1.40 

0.30 

i 0.60 ' 

] — . 

51-6 

103.2 

Potatoes (tubers) 

10814700.0 0.30 

0.12 

i 0.60 

1 3 244.4 

I 297.S 

6 4S8.8 

Potatoes (leaves & stalks). . . 

j 135 184.0 0.30 

0.15 

i 045 ! 

i ■ 4 C' 5.5 

202.8 

60S.3 

Hay 

Green fodder calculated as dry 

1 14 5S0 070.0 1.70 

1 

! 0.50 

1 i.8a 1 

: 12363.5 

' 7 290.0 

, 26245.2 

matter 

Other held and kitchen -garden 

1 47011.0 1.56 

0.61 

1-93 

374.7 

j 292.3 

934-3 

plants 

1 iS S42.0 100 

So 

123 

:| 1 884.0 

t 507.8 

2 261,0 








Totals for 2^0740 hectares of arable land, in m. tons . . 




IS I30.S, 

48m;j 

Totals per hectare of arable land, in kg. 



1 4L$\ 


; 


Norway. — For this cotintiy the data of 1917 are used. In order to 
understand better the figures in Table III it should be remembered that : — 
i) the straw of autumn cereals is calculated by multiplying the grain 

crop of wheat and rye by and respectively ; 2) the straw of spring 

cereals is calculated in the proportion straiv : grain = 2:1. 

Sweden. — The author makes use of the data of 1913, already ela- 
borated by Fbieitzen (see -Table III). 

The next table gives a comparison of the quantities of fertilising ma- 
terial removed from i hectare in the 3 countries and shows the relation 
of these to the quantities removed by an average crop and by maximum 
desirable 5field respectively. 

The fact that in Sweden the quantity of fertilising material removed 
from I hectare of cultivated land is less than that foimd for the other two 
countries is a result of the greater extent and duration of the fallows prac- 
tised there on the arable land, and also a result of the fact that in the pre- 
sent study no’ account has been taken, in the case of this country, of the 
aerial parts of potatoes, root crops and mangolds. 

■ Farmyard manure, Duno and eiquid manure. — With regard 
to the fertilising power of farmyard manure, the manure proper must 
be distinguished from the liquid. In the latter, the nitrogenous matter 
exists in easily soluble form and can be used at once by plants, whereas 

[i»]^ 
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Tabi.B III. — Quantities {in metric tons) of nitrogen, phospiioric acid 
and potash removed from the soil by the crops m Norway, 


1 

1 Total 

1 crops 

i i 

i 1 

1! 

Percentages of JJ 

Total quantities 
contained in the crops 

1 

j Phos- 
Nitrogen; phoric 
; ! acid 

Potash 

1 

Nitrogen 

Phos- 

phoric 

add 

Potash 

AutuEiii wheat 

i i! 

! 247156 ii 

2.00 1 

o.So 

0.59 

4 943.1 

I 977.2 

1235.8 








Autumn cereal straw . . . . . | 

1 139S940 !i 

0.60 ! 

0,24 

0.95 

8 393-6 i 

3 357.5 

13289.9 

Spring wheat j 

1 11454 ! 

2.05 ! 

0.85 

0.60 

234.81 

97.4 

68.7 

Spring rye | 

1 13575 i 

1.80 

0.92 

0.60 

2444 | 

124.9 

81.5 

Barley l 

:1 368674 I 

1.53 

o.So 

0.70 

5 640.6 

2 949.4', 

2 580.7 

Oats . - 

I 1401428 

1.70 

0.70 

0.50 

23 S24.3! 

9 810.0 i 

7007.x 

Cereals and legumes mised . . j 

|| 364244 

1.60 

0.75 

0.60 

5 827.9 

1 2 732.8 

2185.8 

Spring cereal straiv 

I 3120823 

0.80 i 

0.18 

1.30 

24 966.6 

5 617.5 

40570.7 

Peas ' 

34 353 

3-65 i 

1. 00 

1,25 

— 

343.5 

429-4 

Haricots and beans 

ii 5 553 

4.0S j 

1. 21 

1.29 

— 

67.2 

71-6 

Vetches ^ 

j! 15190 

4-40 

0.99 

0.89 

— 

1504 

121.5 

Begume straw . 

Ii 80479 

1.40 

0.30 

0,60 

— 

2414 

482.8 

Potatoes 

l! 1969074 

0.30 

0.12 

0.60 

5907.2 

2 362.9 

; II 814.4 

Sugar beet 

I 858 293 

0.18 

0.08 

0.23 

I 544.9 

1 686.6 

i 1 974-0 

Mangolds 

1 3254211 

0.18 

O.Il 

0.35 

5 857.6 

3 579-6 

II 389.7 

Hay 

! 4759835 

1.70 

0.50 

0.89 

40 458.6 

' 23 799*2 

85 677.0 

Biuseed 

i S 5 

480 

1.35 

1.00 

3.2 

; 1. 1 

0.9 

Hax straw . 

1 222 

041 

0.08 

0.03 

.. o.s 

f! 0.2 

o.i 

Tobacco . - . . 

Ii 792 

II 

1.64 

0.92 

3.82 

13.0 

'! 7.3 

30.3 

Clover seed (Vs) and fodder-grass 




1 

J 108.9 

86.8 

seed (Vs) 

Ii 10 853 

2.20 

I.OO 

o.So 

159-4 

Green fodder, calculated as dry 



i 



1 

1 

matter 

Ij 644 632 

1 1.56 

j 0.61 

1 1*95 

5 02S.2 

-i 3932.3 

12 570.3 

Toids for 3 680 774 hectares of arable land, in m. ions ......... 

Totals per hectare of arable land, in kg, , ' 

I 4 S 8 S 3.3 
j 30 .S 

j mms 
; 18.1 

1 

03480 

53 .S 



i ; 

j Nitrogen } 

Phosphoric | 
acid ' j 

Potash 


; kg. 1 

kg i 

kg. 

Denmark 

66.7 

; j 

i 

! 27.7 

80.7 

Norway 1 

1 41^.6 

20.6 

65.2 

Sweden ! 

! 39.1 

18.1 

53A 

Average crop 

50 

24 

66 

MKnmmn. crop. i 

I 77*5 

30 

no 


the utilisation of the nitrogenous coinponents of the solid niantire is 
so diffictilt that these constituents may be neglected in a study of this 
kind. 

The phosphoric acid is found almost exclusively in the solid excreta, 
while the urine, except in the case of pigs, is practically devoid of it. 

The potash is found mostly dissolved in the urine ; the potash of 
solid excreta may be reckoned as equal to lo % of that contained in the 
urine. 
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Of farm stock, eacli animal would give per year : — 



Cattle 

Horses i 

Slicep 

Goats 

Pigs 

niQUin MANTJIffi 

2000 kg. 

600 kg. 

60 kg. 

60 kg. 

180 kg. 

Nitrogen 

I 

Id 

2 % 

2 

0.5 % 

Phosplioric add 

— 

— i 

i — 

_ 

0.15 % 

Potasli 

1.6 % 

1.6 % 

2.3 % 

1 1.2 ‘'’7 

1 0.7 % 

Solid manure ■ 

5000 kg. 

3500 kg. i 

100 kg. 

100 kg. 

250 kg. 

Piiosplioric add ...... 

0.15 % 

0.3 % 

0.5 % ^ 

; 0.5 % 

1 0.25 % 


According to these data and on the basis of the live-stock census, 
Deiiinaik has 50 053 metric tons of nitrogen, 84 749 of potash and 
20 433 of phosphoric acid ; Norwa}^ 23 762 metric tons of nitrogen, 42 001 
of potash and 10 261 of phosphoric acid ; Sweden 55 500 metric tons 
of nitrogen, 93 491 of potash and 25 592 of phosphoric acid. 

The balance of the quantities of substances removed from the soil 
by crops and of those returned to the soil in the manure, is as follows (in 
metric tons) : — 



Denmark 


Norway 

if 

jj 

Sweden 


. 

! 

Nitro- 

gen 

Phosplioric 

acid 

Potash 

Nitro- 

gen 

Phosphoric : 
acid 1 

1 

Potash 

Nitro- 

gen 

; Phosphoric 
acid 

Potash 

Crop . . . . ! 

171 03Q 

7x619 

20a 583 

3x197 

15 130 i 

4S 958 

X 438 995 

i 

I 66 799 

X95 437 

Manure . . ; 

50053 

20435 

84749 

25762 

1 10 261 ! 

43 001 

i 55 999 

! 25 592 

93 4.9X 

Deficit 1 

|I20 986 

51 184 

1 

1x23834 1 

7435 

i 4869 

6 957 

l i 383396 

H 

0 

10 1 946 

as % of cropl 

1 Tt % 

1 

1 71 % 

i 60 %j 

' 1 

...>0 0.' 

“3 /o 

33% ! 

H %;! 96 

1. 

i 62% 

52% 


The deficit in Norway is much less than in vSweden and in Denmark ; 
the reason for this will appear later. 

The author also calculates the quantities of human urine and excreta 
which may add to the manure furnished by animals, thus increasing the 
available quantities of nitrogen, phosphoric acid and potash. He obtains 
the following figures : - — 





1 

Nitrogen 

1 Phosphoric ! 
j acid ; 

Potash 




metric tons 

1 metric tons j 

metric tons 

Denmark 

Norway 

Sweden . 


1 

5 608 

4 923 

II 084 

1 419 

i I 282 ; 

! 2 900 1 

1 381 

1 218 

2 771 


The above figures, when added on to 'the ainotiiit of farmyard manure, 
slightly reduce the deficit, which thus comes down to the following pro- 
portions : — 



CO 

WAXURKS 

AND MANURING 






i 1 

! Kitrogea | 

‘ i 

phosphoric | 
acid j 

Potash 

Denmark . . 
Kon¥ay. . . 
Sweden . . . 


■ 1 67.5% ; 

. ' 8 1 

. 'i 46 1 

24 

57 

59% 

12 

50 


On accomit of her greater iitimber of livestock and of inhabitants per 
unit of area of cultivated land, Norwa}^ is in the best position. In each 
case, however, the deficit is considerable, and if the soil-reserves continue 
to be drawn upon without compensating for the removal of fertilising 
material b}^ means of sufficient quantities of chemical manures, exhaustion 
will eventuail}^' follow, with a rapid and continuous decrease in the 
total crop products. 

Ci-inwiCAL Furtiusurs. — These may be prepared in the countries 
themselves from raw material either from home origin or imported, or they 
may be imported read3-niade from abroad. For the three countries and 
the three necessary elements under consideration, very different condi- 
tions are to be observed in this matter. 

In Denmark nitrogenous manures of native origin are not produced, 
except for a small quantity' of sulphate of ammonia, which in any case 
is almost all exported. Hence the quantity of manure used is represent- 
ed only b}^ the import figures. In 1914 there were imported : — 

5-3 594 tons nitrate of soda wifli 15.5 % nitrogen 6602 t. of nitrogen 

10760 ft synthetic nitrogenous manures, with 13 % » ~ 1 399 » 

695 » sulphate of ainmoiua with 20 % » = X39 » 

Total . . . 8 140 t. of nitrogen 

Of phosphatic manures, the imports for the same 3'ear were : — 

49301 t. phosphorites with about 30 % 14970 tons of phosphoric acid 

142 SS3 t. superphosphate with about 20% ~ 28 572 » » » » 

10 75X t. basic slag with about 14 % ~ i 551 ■’> a » » 

214 t. bone ash with about 30 % 641 » » « » 

2'oial . . . 45 T 34 tons of phosphoric acid 

Of potash, still during the same t’ear, the imports were : — 

S 385 t. Kainit with 12 % -- i 006 tons of potash 

15 284 t. potash salts with 37 % ^ 5 565 » » 

Total ... « SK I tons of potash 

For Norzikiy in 1917 the data for nitrogen were ; — 

8 969 tons nitrate of soda with 15 % = i 435 tons of nitrogen 
8 900 » » lime with 13 % — i 157 » » » 

2 Soo » cyanamide ’with 15 % = 364 » » 3) 

Total ^ S 56 tons, of nitrogen 

In 1917, there were also imported intoWSTorway 37 431 tons of super- 

[tw] 
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piiosphate (= 7 487 tons pliosplioric acid), to wMch should be added 3 400 
tons of superphosphate made in the country itself (= 529.4 tons phosphoric 
acid), or in all 8016.4 tons of phosphoric acid. 

Ill Norway, potash manures all come from abroad, making a total 
of 3 500 kilogrammes of potash contained in Stassfurt salt. 

In Sweden, according to Fe^iditzen, 7 108 tons of nitrogen, 35 866 
of phosphoric acid and 2 232 of potash were imported as chemical manures, 
in 1914; in addition Feieitzen estimates 29 484 tons of “ poudrette 
Generae SumMxARY. — i) The utilisation of atmospheric nitrogen, 
by means of the great water power available in the Scandinavian penin- 
sula, is certainly one of the best ways of meeting the requirements of Scan- 
dinaidaii agricnltnre. With the half-million HP of the AjS Norsk Hydro 
Company, ,40 000 tons of atmospheric nitrogen can be produced in the 
form of nitrate of lime. 

Tabee IV. — General Suminary, 



i 

Nitrogen 

Pliosphoric 

acid 

Potash 

i 



I, — Denmark. 


^ Crops 

171 039 

71 619 

208 583 

Haimres ol animal origin . 

Chemical manures 

55 661 

8 140 

21 S24 

9 So 

86 130 
6662 

Toial ma-nures. . . . 


S 3 $01 


SS 834 

02 in 

Deficit ( — ) or surplus (-[-) 

— 

101' S :38 

— 

47 8S 

— IlSISi 

Deficit or surplus as % of crops 

— 

63 % 



7 % 

- 56 % 

II. — Norway. 




Crops 


31 194 


15 130 

48958 

Manures of animal origin 

Chemical manures . . ........ 

28 685 

2956 

II 543 

8 016 

43219 

3500 

Total manures. . . . 


3 | 045 


10 5 S 0 

j 46 1'10 

Deficit (— ) Of surplus {-f) 

H- 

447 


4 4 S 0 

1 — 2 23 S 

Deficit or surplus as % of crops 


I % 

ir 

29 % 

i - 5 % 

III. — 

Sweden. 




Crops. : 


143 895 


66799 

I 195437 

Manures of animal origin 

Chemical mantires . 

66 584 

7 108 

28 502 
35 H66 

1 96 262 

22 324 

Total manures .... 


, 73 


64 368 

,118 686 

Deficit ( — ) Of surplus . 

— 

70 

, — 

' 2 431 

— ■ 76851 

.-^Deficit or surplus as% of, crops, . , . . , 

i 

— 

49 to 

— 

3 % 

— 39 % 
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Again, tlie factories at Odda, in Hardaiiger, are capable of fixing 
13 600 tons of nitrogen in tlie form of calcium cyanamide, wMle at present 
tlie Vj^se and xltira falls are being harnessed, as well as the Bjalve rapids, 
which will furnish 360 000 H. P. capable of giving at least 108 000 tons 
of nitrogen. 

In Xonva}?’ a comparatively small quantity of nitrogen can be ob- 
tained (i 600 tons) from fish offal. 

2) Phosfliofic acid, — Cropping experiments carried out in differ- 
ent parts of Norwmy have showm that at any rate some soils need more 
pliosphortis, so that it would be premature to state, wdthout further 
exaniiiiation, that this country does not require phosphatic manures, 
a, 11 the more so since the efficient use of animal waste is certainly below 
that tlieoieticaliy allowed for in the calculation. 

In Sw^eden and in Denmark the deficit in phosphoric acid is much 
smaller than that in nitrogen, although the atmosphere is an inexhaustible 
source of the latter substance, and the sources of phosphorus in these coun- 
tries are of much less Importance. Phosphatic minerals are present in 
small quant it3g and it is only the full utilisation offish offal (Norwegian fish 
guano contains almost the same quantity of phosphoric acid as of nitrogen) 
w’hich could suffice to make good the shortage. 

Pleiice for phosphatic manures Sweden and Dennark are forced to de- 
pend on imports. 

3) Potash. — In respect of this element, Norway is also in the best 
position, whereas Sweden, and still more Dennark, show a very large deficit. 
It was hoped to meet the needs for potash by exploiting the felspars that are 
so plentiful in the Scandina^dan peninsula, but so far no result has been ob- 
tained in this direction. Complete utilisation of ashes of all sorts could 
siippl}' potash, but ahvays in very limited quantit}". 

It should be further noted that, while in Germany 15 kg. of potash 
are applied per hectare, in Sweden, Norway and Denmark only 6 kg., 4 kg. 
and 26 kg. , respectively, are appHed, so that there are posibilities for much 
larger applications. Hence the importation of potassic material for manure 
is indispensable. 

180 - The Effects of Mamirmg on the Yield of Moimtafn Meadows and Grazing land, 
— Dgsserre, C, (Head of the Federal Establishmejit of AgrioUtiiral Chemistry, Daiisaime), 
in the A 7 lnua^T€ agtkole de la Suisse^ Year XX, No. i, pp. 57-61. Duceme, 1919. 

According to the results of sales by public auction, the sale prices and 
rents of Alpine grazings have doubled and even tripled in the course of the 
last few years, in common with the value of the farm stock and its products. 
Landlords or tenants therefore have to try and get the best they can out of 
them, neglecting nothing that might increase the yield and quality of the 
pasture, such as the removal of stones, bushes or weeds, the complete 
and rational use of the manures made on the holding, etc. Many of these 
iiTiprovemetits maybe carried out with the labour available on the spot, and 
in their own interests proprietors and tenants should direct all their efforts to 
tills end. Besides these improvements, , the rational use of the commercial 
fertilisers on mountain meadows and pastures may render services similar 

1 79-1 St] 
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to those rendered for the crops in the plains and valle3"S. Thanks to the 
snow wMcli covers the ground during a part of the 3^ear and hinders the de- 
composition of organic matter, the soil of mountain meadows and grazings 
is usually rich in humus and in nitrogen, so that the use of nitrogenous ma- 
nures, which cost most, is not often necessary, and restitution may be con- 
fined to phosphatic, potash, and fairly often calcareous manures as well. 
On account of the solvent action on limestone of rain water and melted 
snow, the surface layer of the soil is often deprived of Hnie, as the subsoil 
is not brought up by ploughing ; this frequently happens in the Jura and 
limestone Alps. Manures containing lime help the decomposition of the 
humus' and make the nitrogen available to growing plants. This explains 
the general!}' marked effect of basic slag, which supplies the soil with 
phosphoric acid and with Hme, of which part is in the free state. 
As a consequence of the more scanty feeding of livestock, since the war be- 
gan to diminish considerably the import of concentrated feediiig-stnffs, cases 
of rickets and of troubles dne to insufficient iioniishinent of stock are 
on the increase. Grass that has been treated with phosphatic and calca- 
reous manures, and so is richer in nitrogenous material, phosplionis and lime, 
ensures better feeding, with a sufficient proportion of the mineral substances 
necessary for the formation and growth of bone. 

Aimestone and the soil derived from it is poor in potash compounds, 
so that potash salts are the best complement to phosphatic manures for it. 
The same effect can be got with wood ash ; the ashes from the household 
should be collected and used specially to manure parts of the pasture rich 
in humus, thus improving the frequently thin herbage. 

The making of railways, highways and good mountain roads permits 
the transport of chemical manures for many pasture lands, and owners of 
Alpine pastures should profit thereby from all opportunities to cart concen- 
trated chemical manures, to be sown in autumn or in spring as soon as the 
snow disappears. 

Considering the present value of grazings and farm stock and its pro- 
ducts, it is obviously necessary to increase the quantity and the 
quaMty of the fodder, thus providing for the maintenance of more and better 
fed stock. The objection that chemical manures would be damaging to the 
making of good cheese should not prove an obstacle, for, chosen judiciously 
and sown at the proper time, they cannot have any unfavourable effect 
on the quality of the milk and of its products. 

In order to demonstrate the usefulness of commercial fertilisers on 
mountain meadows and grazing land, the Federal Kstablishiiient of Agri- 
cultural Chemistry of Tausanne has had experiments on hand for a long 
time which are kept up in different districts when circumstances make 
it worth wliile. Already the results of a certain number of these have 
been formulated ; they show that the manures wffien rationahy applied 
eventually double the yield and, in addition, favour 'the growth of the 
good fodder plants (i). 


[ 18 ©] 


(i) See i?., 1917, No, 917. (Sd.) 
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Otlier trials tiiidertaken in the last few years, at the request of the inte- 
rested parties, in different districts, show also the extent of the benefit to 
be derived from the use of chemical maiuires on moimtain meadows and 
pastures. Thus, for example, on an Alpine pasture the transformation of 
the flora as a consequence of manuring is seen in the, chemical composition 
of the fodder, which had the following content in crude protein : — • 

No manure ro.9 % 

Superpliospiiate, , . . . ' i7-o 

Stiperpliospliate and potash salt iS-i 

Superphosphate and liquid manure. ........ 12.0 

Hence, not only the quantity but also the quality of the fodder is greatly 
improved by the different manurings carried out. 

181 - fhe Agricultural ¥alue 0! Organic Manures. — nussErr, B. J. (Rothamsted 
Experimental Station), in The Journal of the Board of AgncuUme^ Vol. XXVI, No. 3^ 
pp, 228-247, I fig. London. 1919. 

Review of field experiments made in various places in England with 
diflereiit organic manures (rape cake, ■ guano and shoddy) compared with 
nitrate of soda, sulphate of ammonia and with farmyard manure, to deter- 
mine experimentaliy whether the higher price paid for those organic manures 
was justifi.ed beyond the measure of their content of fertilising elements 
(nitrogen, phosphoric acid and potash), in view of the fact that hitherto 
no Avell-defi-ued fi.eld expriments had been made on the subject. From the 
experiments undertaken at . Rothamsted (the most conclusive) with bar- 
ley, wheat and mangolds, grown continuously on the same ground during 
16 years, it appears that the nitrogen from rape cake in equal quantities 
is not so effective as that from nitrate of soda or sulphate of ammonia when 
these have been reasonably applied with sufficient quantities of phosphoric 
acid and potash. Further, rape cake has no residual effect on wheat or 
barley, while such effect is very marked, for at least 2 years, on mangolds ; 
this is probably due to the strong growth of their leaves wiiich were 
ploughed into the soil each year. 

Rotation experiments also showed that rape cake had little appreciable 
effect after the 3^ear of application. . . 

Experiments on light soils at Woburn also did not show any superiority 
of rape cake over mixtures of nitrate of soda and other chemical manures. 
Comparing, on a basis of equal amounts of nitrogen, the respective effects 
of Peruvian guano, rape cake and shoddy during the year of application, the 
values were in the ratio 100 : gi : 88, with the difference that shoddy had 
a certain residual effect. 

The preference, shown for rape cake and guano is only explained by 
the fact that they constitute compound manures (rape cake : nitrogen 
4*75 %* phosphoric acid 2 % ; Peruvian guano : nitrogen 6 %, phos- 
phoric acid 16 %, potash 2 %) capable' of being applied without ill conse- 
quences even by inexperienced persons and in a single appHcatioii, in large 
quantities (10 cwt to i ton per acre in the case of rape cake), where chemical 
. manures would have to be applied in several relatively small doses to avoid 
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iiijiiiy, especially to garden crops. Lloreorur, rape cake and guano are 
well adapted to tlie preparation of compound manures and facilitate tlieir 
use with manure drills. 

Althoiigh these various reasons ina^^ explain the higher prices fetched 
by rape cake and guano, compared with nitrate of soda and sulphate of 
ammonia according to their contents of useful elements,, they do not, 
however, allow of valuing that difference in price on the ordinal}*" unit 
basis. It has been suggested that unit value should be allowed for 
organic matter, but, according to the author, this would not solve the 
question since organic matter is not usually applied to the soil in 
sufiicient quantity to exert any appreciable effect ; the author is therefore 
of opinion that the best solution would be to leave prices of organic 
manures to be settled between seller and buyer, so that they would become 
in some measure prices of estimation and not quantitative prices (i). 


182 - Analysis o! some Organic Manures. — guillin,r. (Report on the work done at 
tile laboratory of the French Farmers’ Society in 1917 and 1918), in Bidktin de la So- 
cuU des AgficiiUeurs de France^ pp. 171-172. Paris, June, 1919. 

During the war, all organic refuse, of small value in normal times and 
too often thrown away or inefficiently used, has been submitted, on ac- 
count of the high cost of concentrated manures, to more thorough examin- 
ation and utiHsed judiciously according to its composition. The fol- 
lowing table shows the ai-erage content in fertilising substances of some 
kinds of refuse frequently used : — > 



Nitrogen 

Phosphoric 

acid 

Potash 

Horse dung • • . . 

0-45 % 

0 - 4 ° % 

0-45 % 

Pigeon droppings 

2.75 

2.50 

1.50 

Poultry ” 

I.IO 

I.I5 

0.95 

Sheep ” 

i.So 

0.60 

2.00 

Compost 

0.60 

0-75 

0.70 

Dry closet manure 

0.60 

0.55 

0.30 

do., desicated (poudrette) 

0.90 

3.00 

0,20 

Grape residues 

0.75 

0.25 

0.65 

Wine lees ........ ....... 

3.50 

1.40 

8.00 

Damaged grain 

2.20 

1.00 i 

X.30 

Damaged bran 

2.40 

2.30 

1.40 

Distillery grains 

6.00 

0.70 

0.15 

Soot 

1.20 

1 

0.40’ 

0.20 


(i) la these accounts of the effect of organic manures on the' soil it shoiild not be over- 
looked that the author is considering the' United Kingdom where the dimate is moist and con- 
sequently very different from that of sub-humid, semi -dry and dry zones. (Ed). 

[ISMSS] 
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I S3 - Mitrogen Losses Ie Urine. — beak, F. B. anditOYSON, J. 11. (Department of Agricul- 
turai Cliemistiy and Soils, Ohio State University, CoHimbns}, in Journal of the American 
Socieiv of A^ronomy\ Vol XI, No 8, No. 319-326, bibliography of y publications, Lanca- 
ster, Pa., 1919 

I\iOTe tlian half the nitrogen of farmyard manure is contained in the 
mine, hence the interest of the research undertaken by the authors on the 
losses of nitrogen in the urine of farm animals, more especially because 
many agriculturists usually keep the urine in tanks until the time when 
it is sprinkled on the fields. The expediency of keeping the liquid por- 
tion of the manure in this way having been much debated, the authors 
invetigated the losses of nitrogen from urine ; — (d.) exposed to the open 
air ; [h) in Bunsen valve fiasks ; (c) in closed flasks ; {d) in closed flasks 
but with the air replaced b}^ ^carbon dioxide; {e) absorbed in litter 
(replaced for the experiment b3' filter paper) ; (/) covered with a layer of 
kerosene. These experiments showed that urine exposed to the air lost 
over 92 % of its nitrogen in 8 weeks under temperatures averaging 38^ C.; 
under temperatures averaging 50 less the same loss took place in 12 
weeks. Urine not exposed to air lost on the other hand little or no 
nitrogen. Regarding the method of preventing loss of nitrogen by 
absorption in litter the eflectiveness depends on the manipulation; when 
the litter was allow^ed to drj^ there was a loss of 20 % of nitrogen, but when 
it wms kept moist the loss 'was 97 %, the maximum observed in the 
diflereiit experiments. The use of kerosene for covering the urine is a 
good means of preventing loss of nitrogen, for in this case the losses 
were not greater than 6 % during 8 weeks. 


184 - The Phosphate Deposits in Switzerland%iid their Utilisation In Agriculture. — 
Toxjnikger, E. (Hitteiltmg aus der scliweizerischeii agriliuItiirchenUsclien Anstalt Bern)* 
ill LandwirischafilicJies Jafirbuch der ScJrjeeiZj Year XXXIII, No. 3, pp. 288-312. 
Lucerne, 1919. 

Up till now no phosphate deposits have been discovered in vSwitzeiiaiid 
of sufficient importance to supply the country with all the phosphoric acid 
it needs. The only phosphorite beds of any extent are those in the gault 
at Btichs-Werdenberg in the canton of Saint Gall ; their contents are estim- 
ated at about 20 000 tons of phosphoric acid, but the tliinness of the 
seams, the hardness of the material and many faults make it difficult 
to ivork them. Experiments in' the preparation of superphosphate, 
(with sulphuric acid left after the manufacture of explosives or with bi- 
sulphate of soda) carried out with this material have not given at all sa- 
tisfactory" results, both on account of unfavourable conditions arising out 
of its chemical composition (about 10 % phosphoric acid) and on account 
of its physical texture. 

With regard to the use of the natural Werdenberg phosphorite finely 
ground as a manure, trials made up to the present in the field and in 
pots under favourable conditions do . not allow of a definite conclusion 
being arrived at. 

[IS 8 - 184 ] 
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‘ 185 “ The Palms of tlie PfiilippMe Islands. — beccari, o,, in The jou^mai of 

Science, Yol XIV, No 3, pp, 295-3^2, 2 pi. of 10 fig. Hanila, Hardi, 1919. 

The species of palms at present known to be indigenous to the PM- 
lippiiies mimbei about 120, not including a few semi-vdld or cultivated forms. 
Of that number there are a dozen species of relatively wide geogiapliical 
distribution, all the others being endemic forms. Among the non-endemic 
forms, some are derived from species growing in sivamps or at the mouths 
of rivers, along the coasts of neighbouring countries, others have been 
-"introduced by man or other means. 

The author, after giving a list of all the species and varieties of palms 
known in the Philippines, describes them botanically one by one. 
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186 - The Grasses of lilinoiSj U, S. A. — Mosher, E., in Vnim’sHy of IlUnois 
Agriciilhird Experiment Station, Bulletin, No. 305, '435 pp., 383 figs., bibiiograpliy 
of 23 works (iuciuding only those which mention grasses of Illinois). Urbaaa, HI, 
3'Iark, 19 1 8. 

TMs is a fully illustrated monograph on the grasses of Illinois dealing 
with structure of the grasses ; key to the genera of Illinois grasses ; brief 
description and observations on the grasses found in this State. A list 
and description is given of 204 species representing 63 genera ; 43 species 
are listed m it for the first time as occuring in Illinois. 


157 - Agave Cantuia Roxb, from the Botanical Point of ¥iew: Origin, Distlnetion 
from Agave americana^ Sponomy. — See No. 203 in this Review. ■ 

158 - An Ascleplad of the genus Araujia Dangerous to the Insects that Ensure 

its PoIIinisation. — RicOime H., in Comples rendiis de la SocUt& ie Biolode, 
Vol No. 25, pp. 1045-1047. Paris, Oct. 18, 1919. 

As is well known, in Asclepiads the cross fertilisation carried on by 
insects takes place owing to the fact that the retinacula adhere to the head 
of the insect, carry with them the pollen. 

The author calls attention to a climbing asclepiadof the gtnm Araujia, 
grown in gardens, the pollen-bearing flowers which are visited by bees, 
viiiged ants and day and night moths such as the Sphinx liaV'k-motli. 

Ill order to reach the nectar, the insect has to insert its proboscis 
between the stamens and corolla ; then the proboscis is withdrawn easily, 
+he retinacula trodden by the fore feet, adhere to the tarsis, and cross — 
pollination is assured. But often the insect inserts its proboscis, not out- 
side the stamens, but between one of the retinacula and the contiguous 
borders of two adjacent anthers. The retinaculum has a viscous groove 
wMch closes on the proboscis and holds it, and the insect is captured and 
dies of starvation. Even vigorous insects like the bee and sphinx moth 
are powerless to free themselves, as the flower has a stamen and carpel 
arrangement such that the more the insect struggles the firmer the part 
of the proboscis caught is held between the anthers, as if in a vice.' 

In the author’s opinion, considering the large number of insects cap- 
taxed,, this plant should not be grown near places, where bees are kept. 

[ 1855 - 188 ] 
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189 - The Composition of Cereal Grains: Mistakes made in Locating the Chemical 
Constituents of Wheat and Rice Grains; Alenrone. — g. vareschi, i., in Anmu 
delht R, Accadhnia dl AisricoUufa, di Torino^ Vol. I^XI. pp. 3-31 • Turin, 191S. 

Tlie author examines critically several of the commonest treatises 
on botany, showing their mistakes regarding the location and nature of 
the cliexiiical constituents of wheat and rice grains. He makes out that 
several authors confuse between aleurone (a mixture of albuminoids not 
yet well defined and separated) and gluten (a mixture of at least 5 albu- 
minoids, among which gliitenin and gHadin, especially the latter, are ty.-. 
pical), and he draws the following conclusions from bis work: — 

1) True gluten is found only in wheat and rye grains. 

2) The albumen or kernel of wheat, rice and the other cereals con- 
tains not only starch but also alwa^^s albuminoid material (gluten and non- 
gluten) . 

3) The gluten, whether previously formed or not, exists with the 
starch in the albumen and not in the so-called '' aleurone layer, and in 
much more minute quantities in the outer coats. In wheat-seed albumen, 
starch does not exist alone, but is always associated with gluten. The 
quantity of gluten increases from the middle tow^ards the outside of the 
albumen ; it has not yet been proved whether the gluten pre-exists in the 
albumen or is formed b}^ the action of water. 

With the following reagent : i gm. Hofmann violet + 5^ water 
+ 6 to 8 gxn. sodium bisulphite -4- 9 to 10 cc. hydrochloric acid at 1.19, it 
is eas}’' to recognise the albuminoid materials in flour. 

4) It is easy to separate gluten from starch in wheat, but difficult , 
to separate albumoid from starch in rice. 

Rice contains glutenin, glutencasein, gluteiifibrin, edestiii or phy- 
tovitellin, but not gliadin, which is typical of true gluten. On the other 
hand, rye, like wheat, contains gliadin, glutenin and conglutin (which ap- 
pears to be identical with edestin) ; it therefore contains a true gluten. 

5) It is erroneous to state that aleurone is synoii3unoiis with gluten. 

6) The term “ aleurone '' should be abolished, so as not to cause 
coiiftision, and replaced by the generic name albuminous or protein 
matter ”, 

190 - Seasonal Yarlations in the Chemical Composition of Seaweed* “—Lakqtje, nouis, 
in Comptes tendus de VAcademie des Sciences, Vol. TCXIX, No. 26, pp. 1426-1328. Paris, 
Dec. 29, 19^9. * I 

While pursuing studies on behalf of the Inventions Department (i), i 
on seaweed as considered fx'oin the food point of view, the author found 
a considerable seasonal variation, affecting the value of these plants as 
raw material for several purposes. He took Laminaria flexicaulis as a ; 
typical marine alga. He found that from springtime onwards the cell j 
sap became richer in laminarin and mannite, and became i)roportionately i 
poorer in salts. It is easy to imagine that such is the result of the chlor- I 


(i) See R,, Feb., 19x9, No. 225. , {Ed.) 
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opli}^ action in relation to light, of which the .seasonixi dihereiice must be 
still greater tiiider water than on land. 

91 -* Behavipur of the Characters ‘^Date of First Head”, Height of Plant” and 
Width of Leaf ” in certain Crosses between Hard, Medium and Soft Wheat in 
the United States, — Freemann, Geo, F., in GcncUcs, Vol IV, No. I, pp. 1-93. Pmv 
ceton, New Jersey, Jan., 1919- 

Results of a long series of experimental researches on the transmission 
of the characters date of the first hpd, height of the plant and width of 
the leaves, in some hybrids between soft wheat and hard or medium wheat. 

Material used. — ‘Hard Algerian (No. i) : — late, tall; stems large, 
stifi ; leaves broad, medium widtlTplfark green ; heads large, long, slightly 
flattened ; glumes bearded, pubescent, light j^ellow ; grain large, translucent, 
very hard ; some grains have sometimes spots of opaque starch in the 
endosperm. 

Red Alger im medium, — Uate, tall; stem medium sized; leaves me- 
dium in width and colour (green, but not very dark) ; heads medium sized, 
square; glumes bearded, glabrous, light yellow; grain red, medium hard 
opaque. 

Early Baart, — Early, low ; stem medium sized ; leaves medium in 
width, green ; heads medium sized, square ; glumes bearded, glabrous, 
light yellow ; grain white, opaque ,soft. 

Sonora (No 35). — Early, low; stem medium sized; leaves broad, 
light green ; heads cylindrical, medium sized ; glumes beardless, pubescent, 
redd sh brown ; grain white, opaque, soft. 

Date of the first head. — Hard Algerian (No. i) x Sonora (No. 35). 
— The average date of the first head of the parents and the hj^bricls in Fg 
may be summed up as indicated in the following Table, where the number 
entered in the columns represent the cuUures, or groups of- plants originat- 
ing from a single plant; thus in the column March, 25-26 the number 7 
signifies that this date is the average idXe of the first head for 7 distinct 
cultures of the Fg generation. 



The hybrids in the Fg generation thus show themselves 3 days later 
than the earlier of the parents and 4 days earlier than the latest of the parents. 

There were the following standard deviations (a) of the whole popiu 
lation: No. ,35 = 2.14; No. i = 3.30; (i X 33 ) ^2 = 4-OC. 
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For Fq there were the following average dates : — 



The standard deviations of the 'whole population were : — No. 35 = 
1.34; No. I = 1.99; (i X 35) = 6.24. The high value of the devia- 

tions in the F^ generation can only be explained as the effect of special 
climatic conditions. The author explains the phenomenon in the foUowinS 
manner : — from one generation to the next the number of homozygotes 
tends to increase, while the number of heterozygotes decreases and they 
tend to take an intermediate position (in approaching the average value), 
hence there results, as a natural consequence, an increase in the extreme 
values. 

Among the hybrids in F^ three cultures were earlier than No. 35 (the 
earlier of the parents) and 19 were earlier than No. i (the later of the parents) 
Would it then be possible by recombination of the characters to isolate races 
earlier or later than the parents themselves ? Before ans'wering such a 
question the results of another cross Red Algerian medium (No 3) X Early 
Baaft (No. 34) should be examined. So far as the average dates of the first 
head in Ng and F^ are concerned, much the same results as in the previous 
case w^ere recorded : the hybrids tend to take an intermediate position 
with respect to the parents and the standard deviation increased largely 
from the Fg to the generation as effect of the decrease in heterozygosity. 
The following Table illustrates this point. 


No 3 . . . 
(3 X 34 } 

No 34 - • . 

aiarcli 

I April 

21- j 23- 

23 j 24 

25 “ 

26 

27- 

28 

29- 

30 

31- 

I 

3' 

1 

4 “ 

5 

6“ 

7 

8“ 

9 

lo- 

ll 

IS- 

IS 

14- 

X 5 

1 

H ' H 

I! I 

i 

I 

! 2 

1 

12 

I 

9 

14 

15 

21 

9 

6 

10 

3 

j 

i 


The means of the hybrid cultures all fall within the mean limits of the ‘ 
parents. In this case recombination of characters has not brought about 
the appearance of new types superior in earliiiess or lateness to the parents 
(contrary to what appeared to exist in the previous case). 

According to the Mendelian theory, the plants of the F^ generation 
having a closer relationship with the hybrids of (heterozygotes in the 

|M.|] . 
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Mgliest degree) otigM, in to produce much more variable descendants 
(for the greatest possible number of combinations) than the ^biids of 
F2 witb a genetic constitution further removed (greater homozygosity) 
from that of the plants of the generation. That this has not taken 
place in many cases is due to the fact that mony combinations theoretic- 
ally expected are, in pratice, incapable of growth or sterile, so that the 
variation curve corresponds only to part of the descendants. 

The phenomena observed can be explained by the existence of at least 
3 factors governing the date of the first head. Xo attempt has been made 
to determine the number of factors acting in each case but the fact that 
many of the groups with intermediate characters show cultures with low 
variability would indicate that the number of factors concerned was very 
high, thus making it possible to obtain some types genetically different 
but still homozygous. 

Height oe the plants. — The material for examination in this en- 
quiry came from 4 crosses: — Hard Algerian (Ko. i) X Sonora 35); 
Hard Algerian (No. i) x Red Algerian medium (No. 3) ; RedAlgerian me- 
dium (No. 3) X Sonora (No. 35); Red Algerian medium (No. 3) X Emiy 
Baart (No. 34). 

The examination of the plants in and Fg gives the impression, so 
far as the character height is concerned, of two antagonistic forces : 
— (i) heterozygosis, which causes the plants in Fg derived from, hybrids 
^ of Fg to resemble the hybrid of F^ (that is to say of Fg with the greater 
number of pairs of characters in the heterozygous state), much more 
variable than those descending from the hybrids of Fg where the homozy- 
gous pairs prevail ; (2) another force which tends to suppress variability 
in the tallest cultures. 

Admitting (that all the plants in F^ were genetically equivalent, the 
descendents in Fg of the several cultures ought to have the same averages 
and the same coefficient of variability in all cases, as can be seen from 
the adjoining Table: — 

An examination of these data shows that the variability in the tall 
classes is less than in the low classes, but the differences, though small, are 
constant and indicate the presence of a factor suppressing the variability 
even of the taller cultures. The presence of this suppression factor is still 
i,more clearly indicated in the cultures of the various parents taken 
separately : — 

Having thus proved the existence of a factor which may reduce the 
variability of the taller cultures, independently of heterozygous condition, 
the observed facts may be explained as follows (i ) : This factor has completely 
marired the effect of heterozygosity in the cross 3 X 34, in which the F^ 
and Fg cultures had an average height greater than that of the taller parent. 

(2) This factor has partly suppressed, but not completely masked, 
the variability due to heterozygous conditions in the cross 3 X 35, in which 
the Fgj and Fg cultures were' approximately as tall as the taller patent. 

(3) The eSect of this factor is still evident in the crosses in which 
".'"the Fg and Fg cultures showed heights less than those of the parents 

[i»i] 
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Average lieiglits iii cm. (1915) 



I0O“ 

II 0 ~ 

leo- 

130- 

140“ 

130- 



toy 

II9 

leg 


149 

159 

(1 X 35)^2 

i Ntimber of cultures . 


4 

30 

4 



i Average coefiicieut cf variability . . . 

— 

19.2 

19 

18.9 

— 


(i X 3 ) Fi 

4 Number of cultures 

2 

X 

I 

I 

I 


i Average coenicient of variability . . 

2S.5 

0 

■ b 

X0.4 

14-5 



(3 X 34 ) Fz 

t 

1 

^ Number of cultures | — 

) Average coefficient of variability * * 'j — ’ 

— 


— 

5-5 

4 

4.8 

(3 X 35) F ^ 

i Number of cultures 

: 



I 

9 

S 

[ Average coefficient of variability" . . 

1 

1 

— 

— 

7.0 

5.9 

6,0 












Average lieiglils in cm. 




no- 

120- 

130- 

140- 

130- 




119 

leg 

139 

149 

159 

No I 

i Number of cultures 



, 

2 

4 

6 

4 

'( Average coefficient of variability . . . 


— 

7-5 

7-5 

6.5 

5*5 

No 35 

Is Number of cultures 


3 

3 

I 

I 


( .Average coefficient of variability . . . 


6.7 

6.7 

6,4 

3*9 

“ 

No 3 

^ Number of cultures .... ... 



2 

3 , 

I 


’( Average coefficient of variability . . . 



7-5 

5.6 

4.2 

_ — 

No 34 

Number of cultures . 


I 

4 

I 



) Average coefficient of variability . . , . 

i 

6.9 

6.1 

' 4.8 


— 


Tvitioiit being, laowever, siiffidetitly intense to mask the effect ' of heterozy- 
gosity. Having thus defined the disturbing action of the factor suppressing 
variability, all the other facts can be, are very simply explained on the 
hypothesis of 'the segregation and recombination of a certain number of 
simple Mendelian unit characters. ' 
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Width of i.EAF. — F or this character also, as in the case of height, 
facts were observed which can only be explained on the hypothesis of the 
existence of a factor which, in spite of heterozygous conditions, tends to 
suppress the variability of cultures with very wide leaves. In these cultures, 
the coefficient of variability is less than in cultures with narrow leaves. 

Three questions suggest themselves: — 

( 1) Can it be that the coefficient of variability is not a proper measure 
for the exact , determination of the variability of quantitative characters 
in biology ? 

(2) Can it be that even the purest lines of wheat are partly heterozy- 
gous and that among them the lines which are tall and with wide leaves 
are more homozygous than the others ? 

(3) Can there, perhaps, be some physiological limitation of growth 
in the higher (wider) classes wffiich prevents the full development and 
exj)ression of certain over-complicated recombinations of characters ? 

The author inclines in that case to (i) and (3). If a car is moving at 
a sp)eed A and an additional force F + m is applied which produces a speed 
A + ; to produce a speed of A -f- 2n, a force greater than F + 2 m 

would be required. The effect of a factor (environ mental or genetic) for 
increasing size becomes attenuated, it would seem, in combinations which 
tend to produce values higher than the general average of the race. And 
vice versa the action of the same factor would be more strongly marked in 
gametic combinations which tended to produce values lower than the 
i average value of the race. It is possible, therefore, that the variability 
of quantitative characters may be better measured by the coefficient 
derived by dividing the standard deviation by some fractional power of 
the mean : — 

Cj == , -where -r is a quantity less than i. 

So far as other factors are concerned in the case of wddth of leaf, as in 
the case of height of the plant, the observed facts can be explained in accor- 
dance with ]\Iendeliaii laws by the segregation and recombination of the 
characters. These factors, wich are certainly numerous, have not yet 
been determined. 

^ 192 - lew Types of Wheat, Rye and Oats obtained by Hybridisation and Selection 
at Sfalof, Sweden. — Nilsson, N. Hjalbiar, iu Sneriges VHsddefdreni}p;;s Tidskrift, 
Year XXIV, No. 3, pp. 116-117. ]\£almo, 1939. 

203, BirgiUa, 086 ” is a new land of wheat obtained by crossing 
' Sniaahvede and Extra Squarehead II. From comparative cropping tests 
carried out in Ostergotland it was found to be superior to Sol II in grain 
yield ; it is much more resistant to attacks of the rhyiichote Ckadula 
{Jassiis) sexnotata (i). In earhness it shouts itself equal to the Sol variety, 
and is a type of wheat especially suited to the fertile land in the Ostgota 
plain. 

.11 (i) See R.i June 191.5, No. 648. {Ed.} 
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204, 0955 This variet}^ of wheat, the result of the cross Paiisar x 
Fylgia, is destined to replace the F5dgia variety, to which it is plainly su- 
perior in its greater resistance to the rigours of winter and to 'rust and in 
the greater strength of its straw. It ripens earlier than the Paiisar va- 
riety, and at the same time as Fylgia wheat. 

'' 205, SfMy 0302 ”, is a new variety of rye obtained as a | 3 iire line (by 
genealogical selection) from the Stiarn varieity, from which it is distin- 
guished by its rather shorter and more robust straw, but it remains equal 
to the original variety both in quality of grain and in ^deld . 

209', 01180, 5 ” is a new variety of oats obtained from the cross 
Seger x Kroii, destined to replace the Kron variety. 

'‘210, 01 171, h” is a new variety of oats from the cross Seger X Gul 
Naesgaard and is destined to replace the Seger variety. 

193 - Ofeservations on the Heredity of Characters In the Lnptos Wheat and Barley^ 
in Denmark* — Vestergaard, H. a. B., in Tidshrift for FlanUavl, Vol. XXVI, No. 3, 
pp. 491-510 -r 7 figs. Copenhagen, 1919. 

IvUPiN. — Colour of flowers. — Lupimts angusUfolius generally has 
blue flowers, but some individuals have red and others white flowers. 

These 3 types keep constant and separate in their progeny, cases of 
cross pollination by insects being very rare. 

crossing plants white flowers ( $ ) with plants with blue flow- 
ers ((5 ), in the Fi blue indi^’idtials were obtained, and in the blue in- 
dividuals and white individuals in the simple Mendelian ratio 3:1, as if 
the difference between the two t 3 ^pes were due to the presence of a blue, 
factor dominant compared vdth its absence. 

The author next made the cross w'hife $ X red . In the F^ he ob- 
tained hybrids with white flowers instead of red as would have been expect- 
ed on the basis of a simple factor. The F^ was composed of specimens 
with blue, red and wliite flowers, respectively, in the proportion 9 : 3:4. 
The |)henomenon be explained b}^ allowing that, in order to produce 
the blue, not a single factor is necessar^^ but two, B and R, 

In the presence of the single factor B, the flo)vers remain white, while 
in presence of R onh' , the}" take on a red tint. 

In the case studied, the white type therefore should have the genetic 
constitution BBrr, and the red t^^-pe the constitution fefeRR, from which in 
the F2 the foriiiiila BliRr (uith blue flowers) is obtained. Such a hybrid 
produces 4 kinds of gametes : — BR, Br, Rb, and br, which, when combined 
with one another, give 16 possible combinations in the F^, namely : — 


I BB RR + 2 B8 R r + 2 B b RR + 4 B b R r . . =^-9 dhies 

I bb RR -h 2 bb R r . . . . , =3 reds 

I BB rr + 2 B b r f + X fr * =4 whites 


The crosses red X white were also made and results obtained which 
are quite explicable on the basis of the above scheme : the Fg is composed 
of plants vith blue and red flo’wers respectively in the proportion 3 : i. 
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Wheat. — Appearance of loose-eared plants in pure varieties of compact- 
eared wheat, — Starting point : — 40 pure varieties of '' Abed '' wlieat with 
close ears (1914). In one of these lines, composed of about 50 plants with 
typically compact ears, a specimen with loose elongated ears w'as picked out. 

From this plant, in 1915. there were derived 27 compact-eared and 27 
loose eared plants, each lot clearly separate from the other. The former 
had 2 stems per plant, the latter 14 stems, that is, a lower tillering along 
vnth greater length in the stems ; consequently the latter rvere less robust. 

The following table shows the differences observed between the two 
types : 


i 

1 

1 

Compact-eared i 
type 1 

Uoose-eared 

type 

Number of stems per plant 

1 

2.0 2.2 

r.4 — 1.6 

Heigiit of stems 

. cm. 

127 

135 

Eength of ear 

. cm. 

S.26 

9-50 

Xmnber of spikelets 

. . . 

19-3 

, 18.0 

Average distance belween two spikelets . . 

mm. 

; 4’3 

I 5*3 


Of each of these types, 10 pure lines were sown. The 10 lines derived 
from the compact-eared type gave, in 1916, compact-eared plants, while 
the 10 lines derived from the abnormal type gave a mixed progeny of 
compact-eared and loose-eared plants. 

In 1917, the same phenomena w^ere repeated ; in no case were constant 
loose-eared pure lines obtained. 

In 1918, in a culture, besides the two loose-eared and compact-eared 
tj^es there appeared also a third type with short stems and very short 
and compact-ears, wliich greatty resembled Kubbe wheat {Triticum 
compacium). 

This 3rd type, represented by a single specimen, in 1919 gave a progeny 
including, besides the 3 above-mentioned types, also a 4th t^^pe, which was 
dwarf. 

BAXTEy. — Crossing dwarf forms and normal forms, — In 1915 the 
author crossed Binder ” barley with a dwarf barley derived from the mu- 
tation of a pure line of 2-row barley. 

In the the h^^brids resembled the '' Binder parents ; the con- 
tained normal and dwarf plants respectively in the very doubtful pro- 
portion 6:1. 

Transmission of abnormal characters. — Plants having giant ears, 
mostly empty and misshapen, which were isolated in 1916, gave in 1917 
a progeny composed of 36 abnormal and 4 normal specimens. 

In 1918, the seed of 10 of the 36 abnormal and of 2 of the 4 normal 
specimens w^as sown, and there were obtained, in the former case, exclusi- 
vely abnormal progeny, and in the latter case mixed progeny: No. i = 35 
normal + 8 abnormal, and No. 2 = 22 normal -f 8 abnormal, that is, in 
all, 57 normal and 16 abnormal, in the proportion 3.35 : i. 
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Hence tills anomaly is a recessive iiroperty witli respect to tlie domin- 
ant noriiiai form. 

The two plants of normal aspect were, therefore, of li5.^brid nature, as 
also the mutant of 1915 must have been, from which in 1916 there were 
derived the plants in which the anomaly was Hsible. 

194 - The Selection of Hevea brasiHensis aceording to Individual Differences 

In ¥ieM« — I. Whitby, Stafford, in Bulletin of Miscellaneous Informaiion, Royal 
Bfdanic Gardens^ Reze, No. 8, pp. 317-318. Eondon, 1019. — II- Mass, J. G., in Mede- 
di'clin'ecn ran Ab^emeen Froefsialion tier A. l\ R. 0 . 5 ., Ruhhcfseric No. 21, pp. 1-20. 
Mcdaii, August, 1919. 

I. — These are the results of a series of observations made in the Fe- 
derated MsIslY States on the specific difi'erences in the amount of rubber 
yielded by individual trees of Hevea brasiliensis of the same age and growing 
under the same conditions, in order to establish also whether there exists 
a correlation between the yield and the girth of the trunk. Some 1000 
trees, 7 years old, in a normal plantation covering 13 acres, were care- 
ful!}" studied, the trees being in their third year of tapping. 

Great variations w"ere found in the rubber content of the latex (the 
strength ” of the latex) from different trees, and appeared to be constant 
from year to year. Some trees yielded 23 gin. of rubber per 100 c.c. of 
latex, others as much as 54 to 55 gm. per 100 c.c. of latex, the mean for 
the 245 trees examined being 39.58 gm. per 100 c.c. 

The rubber content of the latex increases as the trees grow older, to 
the extent of 1-2 per cent, per annum. 

The author admits the possibility of obtaining good positive results 
from selection based entirely on individual variations : if liigh-yieldiiig trees 
can be segregated and provided that pollen of poor-yielding trees can be 
prevented from gaining access to the flowers, it should be possible to' get 
seeds capable of producing trees with a high percentage of rubber in the 
latex. There is a definite correlation between girth and yield, but it is not 
sufficiently well indicated to be of great value in ehminating trees from a 
plantation. 

II. — 111 Hevea plantations there are good and bad yielding tlrees. For 
5000 trees 8-9 years old, the mean daily }deld of latex was 22 c.c. Eighty" per 
cent, of these trees gave on the average ± 10 c.c., while the remaining 
twenty % alone produced 65 ‘■yo of the entire yield. It is to be inferred from 
these results that productivity is a hereditary character. 

On the other hand, in plantations, free cross-pollination mixes good 
and bad elements in the most varied of genetic combinations, wdiile complete 
segregation of the best specimens involves very great difficulty from the 
technical and practical point of view. 

The author urges the suitability of vegetative propagation of the best 
yielding trees,' by grafting on to the young plants slips from specimens that 
hav^e been under careful and continuous control and are notable for their 
iiigh yielding properties. 

It is a case of repeating with Hevea brasUiensu that which is being 
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tried at present with coffee and cacao in Suriman and has alread}' been 
carried out on a large scale in the United States citrus plantations. 

195 - Apple Bid Selection and Selection of Apple Seed for the Propagation oi Apple 

Seed. — Crandall, Charles S., in U niversiiy of Illinois A-j^ficnUiiral Ex-fycnmi'nl Station^ 
Biillelin No. 211, p. 180-26^ 4 ^ dg* Urbaiia, Illinois, June, 1918. 

Results of a series of experiments made since 1907 with the object 
of establishing : — 

(.4) Whether, when selecting apple, buds, account should be taken 
of the size of the buds and of their position on the tree and on the branch. 

{B) \\diether apple seedlings obtained from seed taken from large 
apples are better than those produced by seed taken from small apples. 

(. 4 ) Selection oe the buds. — (i) Large buds and sniaU buds. — 
For estimating the effect of selection of the bud, the annual growth of the 
plants (produced from the buds) was measured in inches. The following 
Table sums up the principal data : — 






Average growth iu indiCfi 



Variety of Apple 











1 90S 

1909 

1910 

1911 

1912 

1913 

I9H 

1915 


Yellow transparent , , . 

1 Large. . . . 

21 

II 

, II 

37 

40 

53 

74 

92 

Small .... 

17 


9 

42 

50 

60 

72 

93 

Oldenburg ■ 

i Large .... 

15 

26 

II 

46 

49 

63 

70 

92 

1 Small. , . . 

II 

20 

12 

37 

45 

58 

72 

i 93 

Grimes 

( Large .... 

19 

20 

9 

42 

5 x 

64 

So i 

102 

( Small .... 

21 j 

i 

• 8 ! 

38 

47 

53 1 

64 

90 

Winesap 

j Large. . . . 

( Small .... 

CO M 

17 

1 10 

: 9 
XI 

46 
46 i 

55 1 
55 I 

1 no 1 

72 1 

S8 
89 i 

116 

XX 3 

Ben Davis ' . . ■ 

i Large .... 

28 

19 

1 9 

43 ! 

1 52 I 

- 64 1 

78: 

98 

/ SmaH. . . . 

i 

20 

i 21 

! 

1 7 

1 

46 

1 56 1 

L i 

59 j 

1 

84 

109 


Note. — Total growth (leader and. branches) is given for i9cuS and 1909 ; growth of leader 
oidy for iqio ; total height of the plant for each sixcceeding year. 


As an examination of these data proves, there is nothing in them, at 
' least so far as vigour of growth is concerned, that points to any difference 
due to the size of the buds for grafting. 

(2) Position of the hud on the tree. - — The buds for projiagation m^ere 
divided into 4 classes for this purpose : — 

(d) Terminal buds from central terminal shoots. 

[b) Terminal buds from extreme lateral shoots on the south side of 
the tree (in full exposure to the sun). 

(d) Terminal buds from extreme lateral shoots on the north side 
of the tree and for the most part shaded. 

[d) Terminal buds from short interior branches. 

(e) .Terminal buds or scions from centrally located water aprouts, 

' [IS4-1WJ 
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In tliis case, as in tlie former, the selection of the btids had no influence 
on the subsequent growth. The growth cun^-es are essentially the same for 
a, 5 , c, d, and e. 

(3) Position of the hid on the shoot. — For this purpose the select- 
ed buds were divided into 4 classes: — 

(^i) Terminal buds. 

{b) Lateral buds from the top extremity of the shoot* 

{0) Buds from the middle of the shoot. 

(d) Buds from near the base of the shoot. 

From the data collected in tabular form and also in graphs no re- 
lation is shown to exist between the position of the bud on the shoot and 
vigour in growth. 

Conclusion. — The size and the position of the bud do not give any 
indication to help selection. 

(B) Selection of seed. — The fruit was classed as “ large 
and small on a basis of the size; all fruits having transverse diameters 
of 63 niin. or more were classed “ large ” and those having transverse 
diameters of 64 mm. or less were classed '' small The following Table 
relates to the varieties Grimes and Jonathan : — 



Grimes 

Jonathan 


harge ! 

Small 

Barge 

Small 

Average weight gni. 

Average transverse diameter . . mm. ; 
Average longitudinal diameter . mm. 

1 

130.70 ; 
66.00 

1 57-00 ! 

106.31 

62.00 

141.46 
70.91 , 
60.31 ; 

93 -S 3 
60.59 
! 52.26 


From the many data collected regarding the vigour of growth of 
the plants, it appears that plants grown from seed taken from large apples 
are more vigorous and resistant to disease and adverse conditions than 
those grown from seed taken from small apples. 

AGRicuLTui^AL 196 - The ActlvIty of the ‘^Federazione del Consorzi Agrarl Miani for the Pmdie- 

Seeds in Italy* — Giormk M AgricoUwa della Domnm^ Year XXIX- 
No. 33,. p. 238. Piacenza, August ly 1919. 

In 1918, the “ Federazione dei Consorzi agrari ” (Federation of the 
agricultural consortia) initiated a programme which consisted essentially 
of the following two points : — i) to encourage adaptation tests, in different 
regions, of selected varieties from the plant -breeding stations ; 2) 'to encour- 
age the industrial production of seeds, both by farmers and by' their as- 
sociations. 

Fox the purpose of the adaptation tests, in 1918 about 330 quintals of 
wheat seed were got, of the best pure varieties obtained by M. Todaro, 
of the Bologna Plant-breeding Station, by M. Strampbcei, of the Sieti Sta- 
' tion, and by M. Passerini of the Scandicd Institute. These seeds were 
^ distributed to some of the principal agricultural associations for experimental 
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trials, Tlie aim of tiae trials was to ascertain the ability of the varieties 
to become acclimatised to the different conditions and different parts of 
the country, and to compare each of them with the original non-piire r^a- 
riety Four varieties segregated at the Bologna Station, of the types Gen- 
tile (family 48), Colognese (families 12 and 10), Imlleitahile (fam. 38) and 
Marzuolo (fam. 83), as well as CavloUa StrampelU (obtained at the Rieti 
Station) and the hybrid Noe X Genfil rosso, were reserved for north Italy 
and part of central Italy. In south Italy (province of Lecce) experiments 
were carried out wdth the varieties of w^heat known as Luigia StrampelU ,■ 
Apd-ia, Damio,N‘tmo Gargano, Seleziomto Maiorca, and also Almaini bar- 
ley from the Rieti Station. There were 38 centres for adaptation tests, 
with a total of 106 plots. The plots were inspected from the second w^eek 
of May up to July 8 to 10. These tests provided the first material w-hich the 
Federation will make use of in order eventually to set up model centres for 
the production of the best varieties of seeds. 

197 - Investigations on Wheat Siftings, — Savini, G., in Le Staziml spe-nmenlaU agm- 
He italiane, Vol. 32 , Nos. 7-9, PP- 36i-374« Modena, 1919 . 

The paper deals with the work done at the central chemical laboratory 
of the Customs and Direct Contributions Department in Rome on wheat of 
different origins : various districts of Italy, Rumania, Russia, Argentina, 
Australia, British India, Morocco and North America. In all, 35 samples of 
soft wheats and 14 of hard wheats (the latter being mostly of Russian ori- 
gin) from the 1913 and 1914 crops were examined. It could be taken for 
certain that none of the samples examined had undergone any cleaning 
process after threshing. 

CoNCEXJSiONS. The commonest seeds found in wheat siftings are, 
in alphabetical order : Agrosiemnia Githago, Avem sativa, A, fatm, 'Cofh 
volvulus anmsis, Galium tricorne, Gladiolus segetum, Hordemn vulgare, 
Lolium iem-ulenkm, L. perenne, Laihyrus apliaca, Polygonum convolvulus, 
Saponaria vaccaria, Secale cereale, Sinapis aroensis, Vida sativa, F, vtU 
hsa, V. sylvatica. 

Less common, are seeds of : — Adonis aesiwalis, Bifora radians, Bu- 
pleurmn protr actum, Coronilla varia, Eroum ervilia, Liihospermum arvense, 
Medicago sativa, Melilotus sulcata, Muscari boiryoides, Ornitliogahm urn- 
hellatmn, Rapistrmn rugosunh 

Still less common are seeds of : — Bronms secalinus, Cmnelim sativa 
Cmwalis damoides, Cirsimn arvense, Centaurea Cymms, Lolium iialkiim, 
Phalaris canariensis, Ranunculus arvensis, Scandif PectenVeneris, Setaria 
glauca, Sinapis nigra, etc. 

Out of 35 samples of hard wheats and 14 of soft wheats examined, only 
3 contained, in very slight proportions, seeds of Mekmpyrum arvense, which 
are poisonous, 

A large part of the commonest seeds is cosmopolitan, such as Avem 
sativa, Agrostemma Githago, Convolvulus arvensis, Galium tricorne, Lathy- 
rus aphaca, Sinapis anmsis, Polygonum Convolvulus, etc. 

Others are' found only in Italian ■ wheats, such as : — Alopecmus 
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agrestis, Bifora radians, Buphurum proiractum, Gladiolus seget-mn, Plialaris 
canariensis, 

Tlie following seeds are almost entirely absent from Italian wheats, 
and are found mostly in foreign wheats : — Camelina satdva-Saponaria 
Vaccaria, Setaria ghmca, Sinapis nigra, etc. oi Alopecnrus agrestis 

were found only, and then in abundance, in 5 samples from the district 
of Rieti (Italy). 

Rumanian wheat is almost always notable for the large quantity of 
rye and corn-cockle found in it, and Russian soft and hard wheat for 
the presence of barley, Polygonum Convolvulus and Saponaria vaccaria. 

As regards total percentage, the siftings oscillate between a maximum 
of 75 gm. per kg. (Moroccan wheat) and a minimum of 2 gm. per kg. 
(British Indian rvheat). On the average, Italian rvheat contain not 
more than 2 foreign wheats not more than 3 of siftings. 

198 - Rice- Grow lug in Greece. Papageorgiou, ‘P. (Director of the Royal Greek Society 
of Agriculture), in Anmies dc Gcmbloux, Year XXV, No. 3, pp. 93-97. Brussels, 1919^ 

Rice is not an important crop in Greece, but it is nevertheless true that 
rice is a pa^dng crop where soil conditions (nature and exposure of the land) 
and water supply (springs, streamlets, etc.) are suitable, and in any case a 
duty of 24.05 francs per 100 okes (125 kg.) on imported rice favours home 
production. Some years ago, rice crops were of greater area in Greece than 
at present, because low-hdng and marshy ground was then cultivated. Fol- 
lowing on the State prohibition of this crop in places where there was stag- 
nant water, with the object of diminishing the causes of malarial fever, 
rice cultivation had to be hniited to healthy and irrigated ground. Thus, 
as regards the ancient kingdom, the crop is grown almost entirely in Thes- 
saly ; according to the statistical data, the area cultivated is only 132.5 hec- 
tares, of w'hich belongs to the Trikkala estates, which are /provided with 
very efficient industrial machinery for treating rice. 

As for New Greece, it is in Epirus mostly and in ]\Iacedonia that rice 
is growui. In Blpinis, the province of Baramythis produces 312 500 kg, per 
annum and that of 2^Iargation 873 000 kg. In Macedonia the chief rice-grow- 
ing districts are Vodeiia {112 500 kg.), Raratzova (62 500 kg.) and Yannitza 
(25000 kg,). 

Sowing is carried out in spring, when the temperature rises, the ground 
being previously well worked, ploughed, levelled and cleared of weeds. 
Planks set on slight earthen dykes divide up the rice fields ; the arrangemcmt 
of the channels ensures irrigation at will according to needs, and at the same 
time the ground is kept wffiolesome. It is usual to sow 125 to 187 kg. of 
seed., per hectare, less in the ancient kingdom, more in F.pirus and in Mace- 
donia |Ne\v Greece). ^ The seed L covered in by means of a plank drawn by 
animals over the flooded ground ; the soil is kept constantly moist. Hoeing 
is diligently pushed on, so as to ensure uniform and vigorous growdh. Reap- 
ing is done by sickle, in July, August and even in September, according to 
the district and the variety cultivated. The 'yield is variable : on the aver- 
age, from 12 500 to 15 623 kg. per hectare. In Thessaly, rice is followed by 
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a wheat, cotton or maize crop, and is grown again on the same ground af- 
ter an interval of 3 or 4 years The native varieties are distinguished as 
white rice aspro '■’) and red-browii rice koldno The former of these 
is the better in quality, earlier and less productive ; the latter is a better 
yielder but is late. Spanish and Italian varieties lia^^e gib’en very good re- 
sults in Thessaly. 

According to anatyses carried out at the State agricultural chemistry 
laboratory at Athens, the composition of Greek rice, compared with that 


of other foreign-gi 

'owm rice 

(Bombay, 

Japan, 

Burma) is 

as follow 

3 ; — 


Grown in Greece 


i! ' 

i 






|: Bombay ; 

Japanese ‘ 

Burma 

Substances estimated ; 

Spanish 
\'ariety 
o£ rice 

Italian ; 
variety i 
of rice ' 
(Ostigliese) 1 

Epinis 

rice 

ii 

|1 nee 

ij ; 

rice 

rice 

Wviter : 

13.02 % 

12.71 %i 

12.34 

ii 

!l 

ji 13.00%; 

i-t- 4 S 

13.20 

Starcli and sugar . . 

77-23 

76.61 : 

76.30 

il 77-63 

cn 

00 

0* 

74.10 

Nitrogenous matter 

7-50 

9.04 

9.95 

Ii' 7-44 

10-17 1 

9.26 

Fats ! 

0.42 

0.36 

0.56 

p 0-70 1 

2.39 * 

2.20 

Cellulose 

0.76 

0.33 , 

0.3S 

Ii a. So ; 

o.So i 

0.60 

Asli ' 

1.07 ! 

i 0-95 

1 

0.47 

t 1.23 

0.91 1 

0.70 


100.00 

1 100.00 

100.00 

1 100.00 . 

_li ; 

1 

100.00 j 

100.00 


This table shouts that the kinds of rice grown in Greece are relatively 
very rich in starclw matter and that, among them, the r^arieties of vSpan- 
ish origin acclimatised to the country take the lead. 

Greece, a small producer but a large consumer of rice, imports ann- 
ually 5 000 000 to 5 625 000 kg. The following are details of imports 
from 1901 to 19x2 into the old kingdom of Greece : — 


1901 4 5<j 4 864 kg. 

1910 5 509 929 « 

1911 . . . . 5 599 256 » 

1912 5397150 » 


Imported rice comes from various foreign countries and several va* 
rieties are found in trade. Compared with these the locally-growm pro- 
duct is of inferior quality, chiefly due to the lack of suitable industrial 
treatiiient (polishing, glazing, etc.), the only exception being Thessalian 
rice w^hich is worked up in a first-class mill. 

Though rice-growing in Greece is at present of so little importance, 
suitable conditions, especiall}^ in the new kingdom, open up for it a future 
not to be despised ; in fact, l^esides certain parts of the old kingdom, 
Epirus and Macedonia (Yannitza,' Vodena Vally of Axios, Karatzova, 
etc.) contain suitable land and plentiful watex supphv 

Everything considered, the development of rice cultivation in Greece 
will follow the general agricultural progress of the country, particularly 
in the new kingdom. ’ Hence the de.sired progress, which will soon provide 
Greek farmers with new- resources and national economics with new re- 


im 



STARCH CROPS 


STARCH CROPS 


190 


venue, is to be expected from the efforts and propaganda of the Greek 
government and, in its own special sphere from the Royal Agriciilttiral 
Society. 

199 - A Study on Rice from tlie Cameroois. — heim andHvssoN, m MMstke des Co- 
Ionics^ Bulletin de VA^ence Generale des Colonies (formerly BuUeiin de P Office Colonial] 
Year XII, No. 142, pp. 569-574. Paris-Meltm, Oct., 1919. 

The General Commissioner for France in the Cameroons sent to the 
“ Office colonial ”, through the efforts of M. Rouget, Delegate for French 
Equatorial Africa, varieties of Cameroon rice, which were referred for 
analysis to the Colonial Products Study Department. 

The study of 3 vaiieties of the rice gave the results summarised in 
the present note. Two varieties came from the sub-dmsion of Yoko 
and are named “ Yoko No. i ” and ” Yoko No. 2 ” ; one variety was from 
the sub-division of Duala. 

The authors give the detailed results of their analyses. 

Of all cereals, rice is the one which contains most starch and least 
nitrogenous matter. With rice intended for starch-making, preference 
should be given to kinds especially rich in starch and, consequently, poor 
in nitrogen. This no longer holds good where the rice is for human or 
animal consumption, or for distilling or brewing. Hence the content 
of nitrogenous matter in particular should be taken into account. From 
this same point of view it should be noted that de-germing the grain is 
an operation which causes a diminution in the food value of the rice. 

The varieties Yoko No. i and No. 2 are very rich in nitrogen. Their 
content is even higher than that indicated by Baeland for Saigon rice, 
which was the richest in nitrogenous matter of the commercial sorts (de- 
corticated grains) analysed by him. Yoko No. i contains 8.44 % ni- 
trogen and Yoko No. 28.75 % whereas in Saigon varieties, according 
to Baelane, the percentage varies from 6.90 to 8.38. Hence these two 
types are perfectly suitable for distilling and brewing. 

The above statement applies equally to Duala rice ; the nitrogen con- 
tent of the decorticated grain exceeds the maximum given by Baeeand, 
for Saigon rice : 9.31 % for the entire and 8.57 % for the decorticated 
grain. On comparing the content in nitrogenous matter of Duala whole 
rice with that of the^ varieties studied by Bussy (decorticated rice), this 
content is seen to be lower than in certain Far-East varieties (mountain 
paddy of Rais in the Eang-Bian region in Annam, Java rice, ” Carolina ” 
variety, Phu 4 Iy crop, etc.), and higher than in other varieties of the same 
origin (South Annam (Nhatrang) red-gfain paddy). It may be admitted 
that this rice is similar to the Far-East varieties in composition. 

200 - Siieeulente”, a lew Variety of Potato SuitaMe fox the South of France. 

— Zacharewicz (Director of tlie Agricultural Services of Vauduse), in Comptes fenius 

des Smmes de VAcadmie d'A^ricnlUm de Frame, T. V, No. 36, p. 927.Farls, 

Nov. 26 1919. 

TMs paper describes experiments in growing in Vaticluse a new variety 
■of potato, “ Ea Succulente ”, coming from the north of France. 
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Planting was carried out on March 15 on a clay ioain sod nioder 
ately rich in nitrogen and potash but poor in phosphoric acid, cultivated 
to a depth of 40 cm. after the application of 30 000 kg. of manure per hec- 
tare, Gmwth was regular and the harvest, on June 24, gave iS 000 kg. 
per hectare, while the variety knowm as “ Institut de Beauvais ”, cropped 
under the same conditions yielded only 16 000 kg. 

This new variety, considering its yield, the quality of its tubers and 
its earliness, will be of great value in the South of France. 

201 - Potato Growing in the United- States. — hqlmes, g. u.s.Deparirmitof 
culture, BidUUn No. 695, 24 pp. Wasningtoa, Oct. 16, 1918. 

These data are for the use both of the pubhc in general and of those spe- 
cially interested in the production, trade and consumption of foodstuffs, and 
include many statistics on : — - area under potatoes in the United States, 
production, imports, supplies, exports from one State of the Union to 
another, supplies for export abroad, consumption per inhabitant since 
1S49, summary for the period 1905-1914. 

Ill the last period, which reflects pre-war conditions, 343 394 000 
bushels of potatoes were harvested annually from 3451000 acres, with an 
average production of 97.0 bushels per acre, or 3.76 bushels per capita and 
99.1 % of the supply. The average price paid at the farm for potatoes 
was 59.1 cents per bushel. 

202 - The Use of Johnson glass Aa/epeiies) in Italy.— PiiNTANEm,E,, 

^ ' hi he stmoni spcrimentali agtarie iiaJiane, Vol. 52, No. 7-9, pp. 405-4,15, Bibliography 
of 25 works. Modena, 1919. 

The “ canarecchia ” or sorgagna ” (Johnson grass) is a Gramineac that 
grows wild round the Mediterranean basin, from which it passes to Persia 
and on to India In Italy it is common on the alluvial soils of the lower 
valley of the Po, in the Valdarno, lower Tiber, etc. ; it is always present on 
sandy places generally and on light soils ; in vine growing chstricts it 
is common on sandy soils (e. g. in the Etna region in Sic%). 

This plant does not appear to be cultivated in Europe, where it is even 
regarded as one of the worst kinds of weeds ; in fact, it is very difficult to 
root out, because it multiplies not only by seed but also from broken rhi- 
zomes. In India it is dried and used as fodder. In Egypt it is made use 
of when fodder is scarce, and in lower Venetia wheal stubble among which 
'"'it is found is utilised for fattening, and searched ont by farm stock.^ Im- 
ported by chance into the United States, where it is called “ Johnson Grass ” 
this plant has become a real weed in the southern states, but, as it has been 
obser\^ed to provide good fodder and, thanks to its rhizomes, to resist 
the severest droughts and most rigorous winters, it has been grown for some 
years in the semi-arid zone of the Union,' from Oregon to the Gulf of Mexico, 
as a summer fodder plant. Mr. Scudder has got fromit, without irrigation, 
in Oregon, 25 quintals of hay per hectare. With the help of irrigation, in 
regions where the rainfall amounts to 400 mm,, per annum, up to 80 quintals 
.of hay have, been obtained per hectare from' it. In the United, States, 
'^Johnson grass has also been found useful as a wind break to shelter the most 
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delicate of the shrub crops. At the beet cultivation experiment station of 
Rovigo, It Muxkrati planted hedges of the grass round plots of se- 
lected beet in order to prevent cross-pollination among them. 

This sorgliiim has been imported hj chance also into Australia, where it 
as thriven to such an extent, as to be one of the utilisable wild fodder plants. 

With a ’^iew to trying the use of this plant also in Italy, where it is 
a wild native, the author grew experimental crops of it near Rome. As 
the seeds are of low germinating capacity, although maintaining their vi« 
tality for several years, he multiplied the crop from pieces of rhizomes, 5 
to 10 cm. long, planted on the March 20, 1918, at a depth of 5 cm. and 
5 cm. apart, in lines spaced at 30 cm., and in a mellow but very poor soil 
hoed on the surface and not manured. No subsequent cultivation was 
given. The year was a very dry one. At the flowering period in Septem- 
ber, 7330 kg. of grass (65 % water) was han^-ested, which gave 2950 kg. 
of hay (15 % water) ha\dng the following composition : Leaves, 32 % ; 
stalks, 58 % ; panicles, 10 % ; and with the following chemical composi- 
tion : Water 15, ; raw protein, 6,38 % ; oils and fats (raw), 1,25 % ; 

iion-nitrogeaous extract, 27.24 % ; cellulose, 44.80 % ; ash, 5.13 %. 

Similar trials made in 1919 gave like results, 

CoNCLUvSTONS. Camiareccliia, although it should be kept down in 
many cases, because it spreads ever^uvhere, is utilisable for several agri- 
cultural and industrial purposes. Easily grown on poor soils, even barren and 
dry ones, it is very resistant to drought. As it continues growing during 
the dry season, in the most arid places it is capable of providing, at the time 
of the greatest scarcity of green fodder, about 75 quintals of grass per hec- 
tare or 37 quintals of hay not much inferior in quality to that of fodder 
sorghum. The rhizomes are still more useful than the hay ; under culti- 
\^ation, a yield of 200 quintals has been obtained per hectare. They con- 
tain as much as 27 % starch and 13 ^0 sugar (mostly saccharose), but on the 
other hand they contain little fibre, and hence make good feed. 

From the rlhzome, besides 25 % starch (air dried) there can be got 
25 % sugar syrup (50 % water) winch may be used either as human food 
or as a source of 7 % by volume of ethyl alcohol (95 %). If the rhizome is 
used only for making alcohol, 18 to 21 % by volume of 95 % alcohol is 
obtained from it. 

In every way Johnson grass deserves to be included among the 
useful plants, especially in regions where there is a long period of drought ^ 
in stiilimer. 

203 - The Culti?atioii of Fibre Plants inMo-Cbim: Ag-are CantaM (ih — 

I. Chevalier, Aug., in Bulletin A;;ncoU de Vlnsiiiut ScienUf ique de Saigon, Year I, No. 9, 

Pl>. 266-270. Saigon, Sept., 1919. — II. Vernet, G., Ibid,, pp. 270-376. 

The provisioning of Europe in fibre other than cotton and wool (i. e. 
hemp, flax, jute, henequen (2), sisal) is becoming more and more difficult. 

(1) The authors designate under this name the species called Agave Cantula Roxb. in the 

Index Kewemis, {Ed,} 

(2) Agave fibre, under the names of “ Henequen ’3 “Chauvrede Sisal “vSisal hemp^’, 
Ixtle and '‘Tanipico '3 has made Yucatan, formerly disowned and considered useless for agri-i^ 
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Some cotmtries, like Russia, which supplied large quantities of flax, 
are no longer exporters. The unsettled state of Mexico during the last 
few years has reduced the production of heiiequen, and the agave planta- 
tions of German East Africa which rdelded in 1912-13 about 20 000 francs, 
worth of fibre, seem to be non-existent since they were abandoned during 
the war. 

The time is therefore favourable for starting certain textile fibre crops 
in the French colonies. 

From time immemorial in Indo-China, the Annamese have grown 
jute and ramie ; also the mountain population of Tonkin and North Aniiam 
grow some hemp, but the yield of fibre has always been very small. 

Since 1S78, attempts at the cultivation of ramie, crotalaria and 
chynomene' cannabina have been made under the direction of the botanist 
Pierre near Saigon. Eater on, the trials were continued at Tonkin. They 
were concerned chiefly with jute, the textile banana tree or “abaca*' 
agave, Hibiscus, and the crotalaria. At the time of the Colonial Agri- 
culture Congress in 1918, M. Hautefeuille made public the results he had 
obtained (i), but they were not very conclusive. 

In 191S-19, the experiments were renewed at various places in Indo- 
China, with the following plants : i) flax, at Tonkin ; 3) hemp, at Laos : 
3) jute, at Tonkin and in Cochin China; 4) agaves, in South Annam. 
The two notes summarised give the first results of the studies undertaken on 
the last of the above four crops, the agaves, especially A^ave Caniula Roxb (2) . 

In the south of Annam, between the sea and the southern spurs of 
the Annam Cordilleras, there is a belt of 2000 to 3000 square kilometres 
hung in the provinces of Phanrang and Phanthiet, in which the desert 
characteristic is excessively remarkable. 

This belt is very easy of access, being traversed along its whole extent 
by the Saigon-Nhatrang railway and including the port of BangoL 
The country is sandy, dry and arid, and certainly in Indo-China there is 
no district more suitable for the cultivation of the agave. 

The Agave Cantata (the '' Maguey ” of the Philippines), doubtless of 
Mexican origin, has for long been considered to be -the Agave americana, 
but latterly se\^eral American botanists have shown it to differ from the 
latter in some important respects.' The name applied to it today was 


culture, a prosperous couiitrj^ (E. Haxjtefeuille, textile au Tonkin, Congres d'Agriail- 

ture colonMe, SMe Hanoi, No. 3, Hanoi-Hai'phong, 191S) [Ed.) 

(1) See R. Dec. 191S, Nos. 1387 and 1358. [Ed.) 

(2) E. 'Hautefeu3X.ee, in Ms paper entitled VA^a-ve textile au To indicates the 

follomng two varieties of Agave Cantata : — i) A. Cantala, commonly miscalled vivipata. ; 
2) i- 1 . Caniala.varicgafa, verj’’ ornamental and remarkable for the white striping on every leaf . 
According to this author the following are the species and ' varieties eperimeiited with at 
Tonkin: — (i) A. rigida sisaMna:; 2) A.rigida 'elongata ; $) A. CarUaki-; 4) A, Caniala .varie- 
gata ; 5) Agave not strictly determined, a false sisal called lurida in some cases, and 
decipiens in most ; 6) A, afmricana : 7) Foufcroya (= Furcraea) gigantea ; 8) Zapupe, 
sent by the Colonial .Gardens of Nogent-sur-Mame on account of remarkable qualities not yet 
defined. [Ed.) , 
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created by the Englisli botanist Roxburgh for the form of it which is natur^ 
alised in British India and commonly grown, according to Stewart, in 
the Punjab to make hedges. 

The Agave Cantata, although certainly of American origin, has not 
yet been observed in its native land, and it is known to this day only on 
the coasts of tropical Asia, in the Malay archipelago and in the Philippines, 
where it was introduced by the Spaniards at an early period. According 
to E. D. Merrill, it is an ornamental plant extensively cnlthmted in sev- 
eral provinces of the Philippines for its fibre. HautefeuillE states this 
species also, and not the true sisal (A.ngidalAih), in grown in Java for the 
production of sisal fibre foil export (about 4000 tons per annum), 

E. B. Merrill says that Agave Cantula Roxb. is synonymous with 
Furcraea cantula Haworth — Agave Rumphii Hassk. This would be 
also the Agave amiericana of Rumphius (not of Einnaeus), wrongly identi- 
fied hy Einnaeus with his Agave vivipara. The latter species in any 
case remains a myster}^ and it may be that this is the plant in question. 

In short this species was brought from America by the Spaniards 
long ago, is known only in Indo-Mala}^, where it is cultivated and 
naturalised. It is also found in abundance all along the coast of South 
Annam, and is sometimes planted on graves and around pagodas in the 
•rest of Indo-China. Its introduction seems to date very far back, although 
Loureiro did not mention it in 1790 in his Flora. 

In the arid belt referred to. A, Cantula is already very widespread. 
It multiplies by suckers, bulbils and seed. On dunes it appears to be a 
good fixing agent for sand; from this year onwards the Annam Forest De- 
partment, under the direction of M. H Guibier is taking up the breeding 
of it It is a plant wliich will serve for industrial uses, and the investiga- 
tions carried out by M. Vernet will soon provide reliable information as 
to its value and the yields to be expected when it is methodically 
cultivated. 

II. ■ — Being struck by the growth of sisal in the region of Tourcham, in 
the province of Phanrang, M. Chevalier, Director of the Scientific Insti- 
tute, requested the author to look into the question, to determine the fibre 
content of the leaves of these Amaryllidaceale and to investigate the 
possible prospects of their cultivation as textile plants. 

Botanical Origin. — The agave is known in Cochin China and Annam 
by the names '‘'Thom-tao ” or “ Gai-tao which mean Chinese Pineapple 
or Chinese Ramie. 

This is not an indigenous species and, in spite of its name, this plant 
is not a native of China, but, according to the results of M. Chevalier, it 
is the A . Cantula Roxb. which, like all the agaves, is a native of America, 

Habitat. — A vei}?- superficial review of the matter might give rise to 
the belief that the agave in the Tourcham district grows naturally in the 
bush, without any attention whatever, and that its cultivation, on this 
account, may be limited to the establishment of a plantation, which need 
only be left to itself for a certain length of time before the owner, return- 
^ ing B few years later, can profit by it. Such a procedure would be a grave 

IMS] , ■ ' 
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mistake, and one wHcli kas in fact alread}’ given some planters a set- 
back wHcii should not be repeated. 

On closer examination it is found that the agave is planted by the na- 
tives in lines, on the borders of the fields as live hedges. Sometimes these 
hedges, when left without attention, are gradually invaded by wild shrubs ; 
the brushwood then slowh' takes the place of the agave plants, and the 
whole often has the appearance of wild-growing vegetation. 

Moreover, although the agave is not an exacting plant, it n^oiild be 
a mistake to think it acquires the luxuriant growth found in the prorinces 
of Phanrang and Nhatrang entirely by coming up at random in the 
sand. In practice, as these plants form IMiig fences round the fields, 
the operations of cultivation, ploughing and harrowing are the means of 
benefiting the plants round the border. In addition, all the plant waste 
that is dragged to the outside by the harrows is thrown beside the fence, 
where it rots and so little by little forms a top soil which is not without 
effect on the growth of the p>lants whose roots it covers. In the districts 
of Niiih-cliu and Nhatrang, where agaves are planted along the roads, they 
receive the sweepings and various kinds of animal refuse. Though this plant 
is not exacting, since it will gro^v and even spread in extremely poor ground, 
it is nevertheless veiy^ responsive to an}^ help in fertilising material and to 
all cultural operations. 

The author gives 'two analyses of soil samples taken from the roots of 
the best-developed agaves in the Tourcham and Ninh-cliu districts. The 
results of these analyses show that the soil is very sand^y containing a Ht- 
tle lime and organic matter of which a certain proportion has already 
become humus. Its content of nitrogen and fertilising mineral matter 
is veri^ low, but still appreciable. 

Further, analyses of agave leaves show a plant whose vegetative 
parts above ground contain only from 15.6 to 17. S % dry matter and 84.4 
to Si. 3 % wsdet. The leaves are very poor in nitrogen, containing only 
1. 1 9 *^'0 in the dry matter. 

All investigation of the mineral contents of the dry matter gave the 


results shown below : — 

Silica , ,0.280 % 

Phosphoric add 0.303 

Potash 1. 1 20 

lyime 3.710 

Magnesia . - 1.320 

Peroxide of iron and aluminia , 0,320 

Soda, carbonic add and undetermined substances - 3-087 

ask , . . . 10 . 14 ® % 


One of the mineral elements to which attention should be drawn is 
the lime, w^Mch enters into the constitution even of the agave textile fibres. 
The mean weight of the leaves growing under good conditions being about 
I kg., it is sufficient to multiply the preceding figures by 10 in order to find 
out wffiat a leaf will remove from the soil, ^ 



As each plant of A. Cantata has 8o to 90 leaves, it is evident that a reg- 
ular plantation, in which shoots are entangled among the original plants, 
eventually takes up a fairty large quantit3' of fertilising material which 
mill he regtilarl}*' removed from the soil by continuous cropping. 

The growth of aga\^es,, with small plants from the suckers gradually 
increasing in nuinbet, suggests the establishment of a regular plantation, 
in row's 4 to 5 metres apart, with intenmls of i metre between the plants in 
the rows.’ The intervening spaces could thus be easily cultivated and ma- 
nured, and might even serve to growampromng catch crops, such as ground- 
nuts, beans and various legumes, of w^hich the leaves would be regular^ 
left on the soil ; likewise small carts could pass up and down the rows when 
harvesting the leaves. 

Grow^th, — Studies on the growdh of agave have shown that under 
good growing conditions these textile plants in Indo-China can be turned 
to use after 3 \"ears at most, counting from the time the^^ are planted ont. 

Fibre content of the reaves. — De-fibring was done by hand. A 
first operation, hammering the leaves with a w'ooden mallet, gave, after 
drying, 2.86 to 4.75 % of fibre. Complete cleaning by hand, fibre by- fibre, 
made a difference in w-eight of 30.9 %. 

The }ieid of the leaves in fibre dried in the air and perfect!}’’ cleaned by 
hand varied from 1.9 to 3.8 % with a mean of 2.5 %. 

Agave fibre. — The bundles of fibre are thicker at the base of the 
leaves than at the point, and are not round but more or less flattened. Mi- 
croscopic examination shows that they are made up of a large number of 
elementary spindle-shaped fibres, with smooth wmlls, united to each other, 
2 to 2.5 mm. in length, of irregular polygonal section, of 0.03 to 0.06 mm. in 
outside diameter and 0.02 to 0.03 mm. in inside 'diameter. Hence the 
resistance or breaking strain of such bundles varies according to the part 
tested. By ordinary mechanical means it will never be possible to extract 
the fibre in all its length, i. e., totally ; in fact, it breaks near the end. 
According to extraction processes and apj)aratus used, the 3delds of textile 
fibre are suscep tible of fairly^ wdde variations. 

CoNCEUSiONS. — The results obtained are encouraging for the future, 
and if agave fibre is not of very^ great intrinsic value, the quantity that can 
be obtained on moderately fertile land wall make up for this inferiority. 

It has not 3^et been determined how much can be produced in leaves 
annually from a hectare regularly^ planted and well maintained. Trials 
are to be carried ont at the experiment station of Giarai (i) and others on 
much poorer soils at Bangoi and Dongme, so that the question may be 
expected to be resolved soon. 

204 - Broom iSpB.rtmm 'junceum) and its Uses In Galahrla, Italy.— caseixa, r.a., 

in II Italia agricola, Year RVI, pp. 374-380, i fig. Piacenza, Dec. 15,* 19x9. 

The broom plant is of great service in fixing land^ as well as enriching 
it in nitrogen, being a leguminous plant. It provides sheep and goats 
with a pasture not to be despised, and as these animals are especially fond 

{x ) Oa the subject of the agricultural station at Giarai, see R , Oct. 1 91 8, No. 1068. (S^.) 
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of the young shoots, in order that they may not damage too much and even 
destroy’ broom lands, the}^ should be put to graze there only after the shoots 
have hardened a little, in autumn and winter. 

In domestic econom5’, broom is put to various uses small faggots are 
made to light fires, large sw^eeping-brooms, temporary roofs for huts, 
bands for plants fixed to props, bushes for silk worms, etc. In Calabria, 
when silk-worm eggs were produced, the branches, bound together in the 
form of small screens, served here and there for the female moths to la}’ their 
eggs on, a purpose to which they w’ere extremely well adapted, because later 
on the eggs could be detached very easil}", after immersion for some time 
ill water where they were let float on the surfacce, passing them between 
the thumb and first finger ; by this means the eggs w'ere at the same time 
washed and cleaned of unfertile specimens which float. 

Broom is of limited heating capacity but gives a long live flame, "which 
makes it useful for lighting fires or renewing them, and is of good sendee 
where flames are- wmnted to lap the heated surface all over, as in ovens. 

For fiiewmod, broom is cut every 3 years, tow^ards the end of aiitumn, 
and grazing is prohibited for a year after cutting. It is a good honey-pro- 
ducing plant, and its seeds could be fed to poultry and pigeons. 

The part of greatest utilit}’ is the bark, from which a textile fibre can 
be extracted. The latter is prepared, spun and w^oi’en, as a home industry 
in many parts of Calabria, especially the promnee of Cosenza. Broom- 
fibre fabrics are made also in some parts of Basilicata, in Tuscany (where 
the}’ are called ''paiiiii ginestrini ”), in the south of France and in Spain. 
These goods are noted for their extreme Hghtness ; from ii kg. of flax as 
much as 60 metres of cloth may be obtained, w’hile from onty 7 kg, of broom 
fibre it is possible to make the same length. 

These fibres are used also to make ropes and pa|)er, which are likewise 
distinguished for their great lightness. 

The broom-cloth industry {''panni ginestrini'") includes the following 
operations : cutting of the branches ; boiling of same ; maceration of the 
boiled branches ; stripping oft' the bark ; beating ; swingling ; carding ; 
spinning of the fibre ; W’eaAing bleaching ; of the cloth. 

The branches are cut during July and August, only those of 2 years' 
growth being taken. They are boiled in open boilers for 4 to 8 hours, the 
bundles being turned over in the boiler at least once, and the operation is 
finished when the green colour disappears from the branches. This is a del- 
icate process, because, if insufficiently boiled, the bark does not come oft' 
w^ellaiid the' fibre is not w’-hite, and if boiled too much the fibre loses in tena- 
city. Maceration is done in running water and lasts from 3 to 8 days. The 
bark is stripped by hand. Beating is done with a W’ooden club on a fairly 
even-surfaced stone, near the same stream w’here the maceration was done ; 
the operation is divided into tw^'o stages, with a rinsing in^ between, and re- 
quires rapid working and good w’eather because in the same day the fibre after 
being twice beaten and rinsed, must be exposed to the sun to be half dried, 
.otherwise it darkens and loses in, valne. At this stage of preparation the 
fibre can- be used for rope making. A further stage of preparation consists 
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V; PILOTS 

OILS, 

LYES, 

'XAISTNINS, ETC. 


iqS PLAXrS YlKLBTXCr OILS, DYES,, TANNINS, ETC. 


in swingling, which separates the longest and finest fibres from the shorter 
and coarser, that is, the fibre manna from the tow- stoppa Both 
of these can be spun and w^oven, the former giving moderately fine cloth, 
and the latter coarse stuff (for bags, wrappings, etc.). Ordinary machine 
carding separates the fibre into high grade fibre (“ciior della manna ”) and 
torv (“stoppa”) ; the former, -when spun finely, can give very fine cloth of 
great beauty. Spinning and wearing are done by hand, with the old-fash- 
ioned household spindle. The cloth is bleached on the grass, being wetted 
and dried alternately. 

Broom cloth is remarkable for its durable qualities ; it is said to. last for 
centuries. , ' ‘ ■ 

Several times attempts have been made to transform the Calabrian 
home cloth industry into a big mechanical one, but without success. More 
serious attempts rvere made during the wmr. In the Rogliano country 
(prorince of Cosenza) a workshop was set up for the mechanical working-up 
of the broom , but it cannot be said that the scheme has passed the experimen- 
tal stage. It appears that machine-extracted fibre loses greatly in length 
and strength, so much so that it is utiHsable only as raw material for 
paper making. 

205 - Linseed: the Miuenee of Geographic Origin and Variety on the Composition of 
the Oil ; Investigations in the United States, — ia&back, f., in li 5 . Depmimmt of 

ApiciiUure Bulkiin No. 655. 16 pp. Washington, april 20, 1918. 

For 2 consecutive years 4 varieties of selected flax — C. I. (Cereal In- 
vestigations) No. 3, Damont (North Dakota 1215) — C. 1 . No. 2, Prlmost 
(Minnesota No. 25) — C. I. No. 13 (North Dakota Resistant No. 114) — C. L 
No. 19 (Russian) — were grown in districts of Montana, North Dakota, 
Wyoming, South Dakota and Oregon differing greatly in climatic and soil 
conditions. Oil was extracted from the seeds thus grown and a determina- 
tion made of the colour, specific gravity, refraction, acidity, saponification 
and iodine indices, and drying properties. 

To determine the }field of oil of the seed, extracting was done with 
ether, and to obtain samples for finding the physical and chemical constants, 
cold pressnrcTAvas used. 

The following conclusions, shown in a series of tables, were reached from 
the results of the analyses : 

Varieties of linseed which have different agronomic properties show 
'also different physical and chemical properties in their oils. These proper- 
ties keep up in a very marked manner from one year to another. The yield 
of oil changes both with variety and with locality. The specific gravity, 
refraction index and colour cannot be so easily correlated with the variety 
and locality. A direct relationship appears to exist betwreen the drying 
properties of the soils on one hand and the specific gravity, acid index, io- 
dine index and colour on the other hand. Oils having at the same time a 
strong acidity and high specific gravity, and also a relatively high iodine 
index, dry more rapidly, forming a solid film. Oils of lighter colour in- 
variably dr}" more rapidly. 
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206 ™ Tile Effects of Irrigation on Olive Production, in Tunisia. — marLs, r., lu Revue 

de Vitic lilt lire, Year XNIY, Vol. LI, No. 1315, i:>p. i6S;'r“i. Paris, Sept, ir, igiQ. 

FeYV crops. in ^orth Africa cost more for irrigation water than tree 
crops. No other crops give more constant and lucrative fields, for little 
capital outlay, in the countries round the Mediterranean basin with a cli- 
mate too dr}" and too irregular to allow of cereal growing. Moreover, in 
those parts where the existing population has acquired a certain densit}'' in 
consequence of peaceful times or prolonged security hrst fruit trees were 
planted and then it wss endeavoured to increase their yield by bringing 
under control springs, rivers, and subsoil and rain water. 

Algerian vine growers have given a striking example in not hesitating 
to bore as deep as 40 metres in search of water to irrigate their \diieyards. 

Under these conditions the wnter costs about o.io fr. per cubic metre, 
a price which is equivalent to a sum of 3000 fr. a year for i litre of water 
per second continually. Almost equally costly plant is set up to water 
citrus plantations where the rainfall is deficient. 

In the Sahara, however, where dates are grown, water reaches a value 
unheard of in all other places. It has been calculated that in the Biskra 
oasis a litre per second comes to cost the user a net sum wliicli may amount 
to 10 000 francs. This is far beyond the value of the irrigation water used 
for fodder plant or cereal production in temperate countries, where 50 francs 
■appears to be the maximum rate. 

The olive, which is usually regarded as a tree of arid land, gives the 
water used for it a very high value, and being the fruit tree par excellence 
of Tunisia, the country of place, sobretx’’ and thrift, it is there more frequent- 
ly irrigated than is generally believed. 

In Tunisia, the advantages of olive irrigation by flood water have been 
more appeciated than anywhere else, although it has been carried out with 
very precarious supplies of water. 

Near the desert limit, north of Gabes, some olive groves have been laid 
out so that they are flooded every time there is flood water, and their yields 
testify to the benefit of these irregular floodings in this arid district. 

In the Tunisian Sahel, all running water is diverted with great care 
into the olive plantations. The MU tops are provided with rain-w^ater tanks 
■and the water is distributed to the groves spread over small areas on the 
hillsides and in the valleys. 

In the north of the Regency, the fine, olive trees of Nebur, Kef and Te- 
btirsuk show the benefits of^irrigation by their Mgh and regular yields. 

In an experiment made at Grombalia (by M. E, Dumont), according 
to wUetfier the olives were watered or not, the yield per tree varied from 
180 litres of olives weighing 125 kg., capable of giving 19 kg. of oil (worth 
38 francs,- at 2 fr. per litre), to 20 litres weigMng 15 kg. and equivalent to 
2.5 kg, of oil (worth 5 francs). 

Another example of the effects of irrigation on olives is furnished by 
the school farm of' the Israelite Alliance of Djedeida. ' 

Tins farm owns 7300 young olive trees, of which 2000 began to be wa- 
tered in 1900-1901, wMle the other 5300 were not watered. 'The following 
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table .^ives a summary of the results obtained in this olive plantation by 
iirigation 





\ Yield from 


Years 


! 2000 trees watered j 

' 

3500 trees not watered 

1900- 1901 . 

1901- I902 . 
1903-1903 , 



45 000 kg. 

; 23 000 5) 

10000 )5 

45 000 kg. 

26 000 » 

2 000 s 



Totals . . 

. 1 18 0O§ kg. i 

13 kg. 


Hence the watered trees gave an average annual yield of 13 kg. per 
tree, whereas those not watered did not yield over 4.6 kg. 

In view of the high prices prevailing for olive oil, the few examples 
cited above show that wa.tering the olive trees should never be neglected 
at flowering time and in autumn wherever it is economically possible. 

207 - GuoiTragancath in Mesopotamia.” The Board of Trade Jourml,Yolcm, No. 1199, 
pp. 623-6:4. Eondon, 1919. 

The most valuable gums of Mesopotamia are the gum tragacanths> 
which are produced by tapping small shrubs.,, These shrubs appear to grow 
all over the mountains of Southern Persia,. and from there through the en- 
tire mountainous region which runs North-West along the frontiers of Me- 
sopotamia, comprising auch areas as Northern Arahistan, Luristan, Pust- 
i-Kut Country, and Kirdistan. The most important collecting centre 
for Baghdad is Suleimanaya, the capital of the Suleimanaya district of 
Kurdistan, situated about 180 miles to North-East of Baghdad. ' In this 
area there is a regular trade in this gum for the Baghdad market. 

The method of tapping the bushes is as follows : — The Kurds first 
bum aU the leaves off the bushes, then expose the roots, cut incisions in 
the roots, and leave them for a week or so ; they then return and collect the 
gum which exudes from the roots. The first tapping produces white gum 
of the best quality, second and subsequent tappings, gums of yellow co- 
lours and inferior quality. Excessive tappings weaken and may kill the 
bushes if done to excess. 

The Kurds bring the gum to Suleimanaya, where it is bought by local 
merchants, who export it to Baghdad on pack transport in caravans, and 
sell to.Baghdad merchants. These merchants export to England and other 
foreign countries. The local Customs authorities levy a 13 ^ per cent, 
tax on the market value in Suleimanaya. 

The northern mountainous Kurdish country in the Musul Vilayet is 
a mass of mountains and valleys. The mountains are covered with scrub 
evergreen oak forest, and the higher hills and plateaux are Ml of these 
gum bushes (called, guweyni or guni ” in Kurdish). In spite of the 
prevalence of these bushes, no organised trade appears to exist, although 
Persian merchants are said to have come down off and on in the past to- 
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exploit these giims. The distance from Mosul town to this gum-bearing | 

country is from 50 to 100 miles. All transport at present is on pack ani- 1 

mals, but three unmetalled roads up to the hill country have been con- ! 

stiucted. The country is at present wild and unsettle^ but with the in- I 

troduction of law and order, the opening up of the country by means of | 

roads and the construction of a railway to Mosul, the exploitation of gums | 

in this country should be possible in the near future. The export from , ; 

Bagdad in 18S7 was 641 250 kg, (= 130 tons), and in 1890 it had decreased | 

to 39 tons. I 

A second kind of gum is produced from a large tree, which grows | 

throughout the part of Kurdistan. The tree is known as Buttoiii ” by j 

the Arabs and “ Gkraswan ” by the Kurds. It grows to a great size, 50 feet j 

high and up to 8 feet in girth. It is found scattered throughout the valleys ' 

only, especially near the villages in the forests. The tree produces edible 
fruits 'Sold for food and for extraction of oil in Mosul, Baghdad, and all 
other local markets of any size in Northern Mesopotamia), and also a 
gum, called “ elk ” in Arabic. The method of tapping this elk gum is 
by making loiigiiicisions in the trunks of the trees, and placing some re- 
ceptable underneath to catch the exuding gum. 

A regular trade in this gum exists in the Suleimanaya district of Kur- 
distan, but there is no trade whatever in that part of Kurdistan which falls 
in the Mosul Vila^’^et. although “ Button” trees abound in the valle5’'s of 
that country. The bu^k of “ e’k ” gum is exported direct from the Sulei- 
manaya district by caravan tO' Aleppo, where it is used for sizing cloth. 

Some portion comes to Baghdad. There is no foreign expoit of this gam 
from Baghdad ; it is all used up locally for sizing cloth, local medicines, as 
a local chewing gum, and in the manufacture of arrack liquor from dates. 

There is no doubt that very large amounts of this gum could be collected 
from the areas mentioned, under conditions similar to those already 
described for the gum tragacanth. 

20S - Sugar-beet Growing Experiments in Oran (Algeria). — vermeil, p. (Director of 
the General Agriciiltural Department at Oran), in Eevuc da VAfnqtie du Kord^ Year XVII, 

Xo. iS, pp. 304-310, Algiers, Nov. 28, 1919. 

As the sugar question is of such pressing importance at the present 
time, it is good that Algeria should set to and produce sugar for her own 
consumption, seeing the warm climate is so favourable to beet growing. 

Oran consumes 12 000 to 13 000 quintals of sugar per month. It is 
doubtful whether it can produce so much, but it can produce a good part 
of tills quantity. The climate would certainly allow, by intelligent and judi- 
cious cultivation, of eventually having richer beets, with a greater weight 
of roots per hectare and consequently a higher yield of sugar from an equal 
area than in Trance. 

The economic side of the sugar industry in Algeria has not yet been 
definitely settled. The author studies the sugar question only from the tech- 
nical point of view. ' ' , ' "b"; 

The area devoted to beet growing wdll always be limited in Oran owing 
to the lack of water. The best-situated districts .will be those in which there , 
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are barrageSj, rivers vith. water in summer ; such are the Felat, Sig, 
Perregaux, Relizane districts, then BehAbbes, Ain-Temouchent, where 
the soils are rich and cool in summer, and perhaps also Saida which will 
supply sugar in the south. 

The indispensable condition for enabling a sugar factory to be set up 
is to be able to dispose of 1200 to 1500 hectares of land, within a radius of 
5 to 6 Hlometres at most, adapted to beet growing (in practice, a factory 
ought to work at least 120 000 quintals of beet during the season ; if the 
yield is 300 quintals per hectare on the average, 400 hectares wiE be reqtaired 
per annum, or 1200 to 1500 hectares of land suitable for this crop, when it 
comes into the rotation). 

The quality of the soil and water plays an important part, as the 
richer the juice is in salts the lower is the yield of sugar. In this respect 
the Teh district in Oran is badly situated, the irrigation water and much 
of the cropped land being rich in chlorides and in carbonate of lime. 
Mascara, vSaida and Fiaret offer much purer springs and soils in this 
respect. 

The author gives an account of the experiments he has carried out on 
beet growing. Six varieties from the firm of Vilmorin were tried (4 sugar 
and 2 half-sugar), sowing being done in spring, as the seed arrived too late 
for autumn sowing, at the following places : — experimental plots at 
Oran, on the Habra estate, at Trois-Marabouts, onM. hToRREx’s property, 
and at Temouchent. 

Table I sums up the results obtained. 


Table I. — Results of heet-gwwing experiments in Oran. 


Sugar content ' 


Varieties 


Weigiit ; _ 

'of roots- 
per 

hectare — 

io tg- ■' 2“;' ' Irri- 


i: Yield of sugar per hectare 1 ' 

ii 


Habra ' oran 5 o i; 
estates j : ”*3 i! 

Sh ^ II 


Habra 

estate 


Oran | | §’ ;| 

, vations 


Irri» ; Irri- 
gated i gated 


gated 


Irri- I Irri- 1 Irri- 
gate j gated ; gated 


V m > 
*3 g G4 


1) Improved white sugar | 
beet, Vilmotiii .4 . . . ; 3S 54o’;i4.oo| 9.60! ii.80ii2.40'''5 4003 70014 5504 Sooli^tu ^ 

2) Improved white sugar; I' | i S' S ! : 

beet, Vihnorin . . . ; 50 130, ;i 3 . 9 oii 2 .oo'io.oo;i 3 .ooS ;6 970 6 015^5 01316 520:; .m § « . 

3) White sugar beet, |; | ' I : ‘ | ■ |: 

Frangaise riche .... ■ 46 34oS;i3.20| 8.oo:io.oo|i3.6o:S6 120 3 7104 634:6 yoyil EgO 

4) Improved white sugar, i| I ' 'l ' ‘ I " lISwS-S 

beet, Kieia W^anzle- 


bea ........ 40 50044.80; 10.80; 8.40112.00,6000,4375 

5) Distillery beet, greeu i || ; ’ ! ' ii ; 

• i 55 i20,|io.oo 7,90, S.oo; 5124 355 

6) Pink distillery beet, ' il | i i j 

gteeu neck* ..... ; 50'2oo42.oo' 8,ooi 3.20I 2.60; '6 0254 016 


: Ii O ly 

i !:S§|| 

3 4054 86o!|‘S^^’a 

1 

441013 S8o,| 1 ,5,35 

t Ii 

I I ; 4., ^ « .g 

I 606; I 305j! g 


[* 68 ] 
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The ma:s;iniiixii ricliness in sugar was got on the Habra estates with un- 
irrigated beet of the variet}' Klein Wanzleben. The least rich beet was the 
irrigated crop on the same ‘estates, with the wdiite variety Francaise 
Mche, 

The highest yield of sugar per hectare was given by the improved white 
sugar beet illiiiorin B on the Habra estates (6 970 kg.) ; the lowest hj Klein 
Wanzleben, at the experimental plots at Oran (3 405 kg.) 

The sugar content is about the same as in France, where it varies 
between la and 14 per cent. On the other hand, in France the yield of sugar 
per hectare scarcely exceeds 3500 to 4000 kg. because the ^deld o£ roots is 
lower than that obtained in Oran. 

The experiments seem to indicate that large roots are not much 
richer in sugar than small ones ; some are of exactly the same composition. 
Beets pulled on JaW 20 are appeciably richer than those pulled on 
June 20. The roots could be kept without inconvenience in the ground 
up to the middle of August or even till the end of September in the cool 
soil of Tenioiichent. By this means the rain}" season could be awaited- 
before starting the factories, which would then have pure w"ater for the diilu- 
sion process. Besides the roots are difficult to pull before the rains, on 
hard strong soils, and many of them are broken. 

Cultivation trials made on the estate of M. Pansard at Montgolfier 
with 4 r^aiieties sown in spring and pulled at the end of October, gave 
the results showm in Table II, which confirm the author’s conclusion re- 
garding late pulling. , 


Tabt.e II. — Results of experiments at Montgolfier 
on M. Pan sard’s estate. 


Names oi tlie varieties from 

M. Paksa-rd’s estate ; 

Weight 1 

of roots 1 

per hectare 

Sugar 

content 

Yield 
of sugar 
per hectare 

i) White, sugar, Viimorm A 1 

40125 kg. ! 

1-1.2 % 

i 5 697 kg. 

2) Wliite, sugar, Vilmorin B 1 

33 S50 : 

12. 

I 5 062 

3) White, sugar, Erau^aise Riche Fouqtiier . 

39 Soo i 

II. 

4 37S 

4) White, sugar, Wanzleben ■ 

33 600 

16.4 

5510 


Bastly, exposure of the pulled roots to the sun quickly gives a greater 
concentration of sugar in the beets. Only the water in them eva- 
porates, and the roots gradually dry, After 18 to 20 days they begin to get 
w'rinkled and have lost 35 to 40 per' cent, of their weight. At, this time the 
sugar content' rapidly increases and may easily reach 18 to 20 per cent. 
Hence the sun might bring about a real first concentration of the juice, 
and the beets could be worked only when the saccharimeter indicated a 
mininium content of 15 to 16 % of sugar. 

The Habra experiment station 'wili continue the author’s researches, 
with all necessary precautions and care. 
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209 - Tea Growing in the Dutch East Mies (I).— Bernard, C. (Director of the Tea 
experiment station at Biiitetizorg, Java), in Revue Genenile des Sciences, Year XX, Nos. 
17-1 8, pp. 5x6-521, 3 fig. Paris, Sept. 15-30, ^9^?- 

Ill statistics dealing with the growing of and woiicVs trade in tea, in most 
cases considerable space is given to. British India and Ceylon, China and Ja- 
pan, but Ja\^a either is not mentioned or is only occasionally indicated 
amongst the " other prodheing countries The author finds no justifi- 
cation for this, considering the importance acquired by tea production 
and the great progress made by it', within a comparatively short space of 
time in the Dutch colony. 

The quantities of tea exported in 1915 reached the following figures 


Britisli India over 154 million kg. 

Ceylon about <j7 » » 

Cliina ■ over 177 » » 


In that year, J ava produced 4b million kg. whereas in 1903, for example, 
her exports of tea came to only 10 million kg. (in 1910, a little over i8 
million, and in 1914, about 32 million). In 1915 there were in Java nearly 
30 plantations, with a total area of about 75 000 hectares. 

During the last few years, as land for tea growing has become scarcer 
there, it has become necessary to look to other islands of the Dutch In- 
dies, Sumatra in particular, where large stretches of land are still availa- 
ble. At the end of 1915 there were already over 20 plantations in Sumatra, 
covering some 6000 hectares. 

Plantations are generally of 350 to 700 hectares in extent, and the pro- 
duction in most cases is from 300 to 1500 kg. per hectare. These figures, it 
will be seen, stand comparison with the results obtained in Cejion and Bri- 
tish India, w-here tea growing is carried out pn an intensive scale, backed 
by pow^erful financial assistance (W'hile m China and in Japan it is in the 
hands of the small cultivator). It should be added also that in Java the 
native population grow's tea as well, and that the importance of the culti- 
vation is in no wise negligible ; the tea gardens are of i to 10 hectares and 
over in extent (sometimes up to 20 hectares and over) and in 1919 covered 
a total area of nearly 20 000 hectares, yielding over 16 million pounds of 
tea, which means to the native population a gross gain of 260 000 Dutch 
florins (7 4S8 000 francs at par). 

Java tea is of very good quality, as showm by the prices obtained on 
the Dondon and Amsterdam markets ; in the last few years many consign- 
ments have fetched i shilling and above per pound at Tondon. 

The tea plant growls best in a warm moist climate. During the w-hole 
growing period, (and, consequently, producing period) it needs constant 
rains alternating with short dt}’ periods. Bright mornings followed by 


(i) As the Dutch East Indies belong to the Middle East, it may be useful, to complete 
the tea <^uestion in this vast zone, to refer the reader to , what has been published on 
tea in Indo-China (the subject of tea in British India and ■ Ceylon being well known) : — 
see R., Nov., 191S, No. 1243, i?., April, 1919, No. 467 and R,, June, 1919, No. 601. (E/l.) 



STIMULANT, AROMATIC, NARCOTIC AND MEDICINAL PLANTS 205 


wet afternoons constitute very favourable conditions for the tea plant. 
This nieari§ that districts suited for tea growing are on the whole fairh^ 
limited ; in J ava these conditions appear best for the crop in the western 
part of the island, but it has been possible, often with some success, to esta- 
blish tea plantations also on the mountain slopes of the centre and east. 

The tea plant is not ver5" exacting with regard to soil ; recent volcanic 
soils, however, rich in htmius and containing a sufficient proportion' of sand 
and clay appear to suit it best. 

As to altitude, it has long been admitted that between 600 and 1000 
metres is best for tea planting, but plantations established in the last 
decades up to 1800 metres and above have given excellent results, both 
as regards the quantity, and quality of the product. 

At present only good types of Assam tea are planted. The old China 
tea gardens have been mostly cleared out and replanted with broad-leaf 
types. The vigour of the plants, and the size and colour of the leaves 
differ according to the variety adopted. Seed gardens are being more and 
more established in J ava where the plants have undergone strict selection 
and produce descendants of a pure type possessing the properties required 
for a given plantation, but the production of the existing seed gardens 
in Java is not sufficient to meet the ever-growing demand for the crop, and 
large quantities of seed have to be imported every 3^ear from British India. 

The seeds are generally sown in nurseries and put in about 15 cm. apart 
at a depth of 2-3 cm. In some districts, if climatic conditions are suitable, 
the seed may be sown directly in the cleared gardens. In places where 
prolonged periods of drought are to be feared, the nurseries are covered over 
with temporary shades to protect the young plants against the heat of 
the sun. 

W^aen the seedlings in the nurseries are of one or two year’s growth, 
they are transplanted to the gardens, which have been previously cleared 
out (trees removed and soil cleaned of weeds and ploughed). The lines 
have been determined in advance, following the level on the slopes and 
leaving a space of about 120 cm. betw^een them, and it is along these hori- 
zontal lines that the young plants are put at distances of 90 cm. 

Cultivating and w’'eeding must be regular^ done ; a system of terra- 
ces, drains, and ditches to hold the water and so prevent erosion is estab- 
lished ; the manures considered necessary are applied ; and leguminous 
crops are planted for green manure. In short, all the necessary steps 
are taken for the judicious working of an intensive cropping system. 

Tea plants in Java are attacked by certain enemies and diseases. The 
worst trouble is caused by an insect {Helopeltis sp.) which by piercing 
the young leaves totally destroys them ; plants thus affected often fall prey 
to numerous parasites of animal or vegetable origin ; an orange coloured 
mite {Brevifiilpm sp.), though on the whole less injurious than the Helo-- 
peltis, nevertheless in some districts, especially on Hgh plantations, causes 
fairly serious damage, of more importance than that due in British India 
to red spider ’’ {Teimnyckiis sp.), which in Java is of little account. The 
roots are often attacked by fungi of different species, which grow on all 

[®ifl 
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Muds of decomposing vegetable refuse and pass from there to the tea plant 
Toots. Plants thus damaged die off and the disease spreads to neighbotiriiig 
bushes. Caterpillars, plant lice and various ftingi often attack -the leaves 
of tea plants ; against these, early and energetic measures must be taken to 
avoid serious damage being done. 

When the plants are 2 or 3 years old they are primed for the first time, 
and tMs operation is repeated every. 18-24 months according to circum- 
stances. It is mostly ovdng to judicious pruning that the bushes come 
to have their characteristic shape : — single stem, branched more or less near 
the ground, with plenty of small branches which at a height of i or i % me- 
tres form a flat or convex surface of large diameter from which the tivigs 
wifi spring which will provide the leaves to be picked. 

The author then remarks on methods of picking and preparing the 
tea leaves ; Java tea never undergoes any process or mixing which affects 
its purity, and it is not scented artificially (i). 

It would be impossible to establish, even roughly, any rule for the outlay 
necessar}’' to establish a tea plantation in the Dutch Indies, and conse- 
quentty it is* very difficult to say ho-w much capital is required to work 
700-800 hectares, for example. Ever3rthing depends on local conditions, 
the He of the land, the nature of the soil the vegetation covering it 
before clearing, facilities for communications, setting up the factory and, 
above all, the supply of labour. A well-situated plantation can be 
wmrked with a capital of 200 000 to 300 000 florins (about 46 000 to 
625 000 francs at far), w^hile another of the same area will hardly have 
enough with 600 000 florins (about i 2050 520 francs at far). 

The experiment station attached to the Department of Agriculture at 
Buitenzorg is studying many of the questions that arise in connection with 
the growing and treatment of tea. The result of these investigations is 
published in a series of pamphlets, Mededeelingen van het Proef station voor 
Thee (Communications of the tea experiment station). There exists also 
a tea-examination bureau wrhich examines tea samples from the commercial 
point of view- and gives advice as to modifications wffiich should be intro- 
duced into the treatment. 

210 ~ .Brazilian Cocoa, in Bulletin commercial de la Section des A'ffaires ecoftomiqncs et 
commerciales du Minister e des Relations exetrieures. No. 8, p. 17. Rio de Janeiro, Feb. 
1919. (Commiinicated by Prof. Deoclecio de Campos, Delegate for Brazil to tbe 
International Institute of Agriculture). 

All species, of the genus Theohroma are of American origin and were 
growm by the aborigines before the European conquest. 

Chocolate is largely consumed all over the wrorld, and chiefly in the Uni- 
ted States. United States soldiers all carry a chocolate ration in their 
haversacks, and the War Trade Board recognises the importance of cho- 
colate for the ' use of the army and navy. 


(i) Regarding tbe preparation of Java tea, the observations and experiments made on 
tMs subject are described in R., Oct., 1917, No. 955. (Ed.) 
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Before the war, the cotintries which €oasiimed chocolate on a large 
scale were the United States, Germany, France, Netherlands, Switzerland 
and Spain. Since the beginning of the war, Germany found it impossible 
to import cocoa, and the other countries had to restrict their purchases 
on accotint of freightage difficulties. A reduction in consumption therefore 
took place, and production, which had been continuahy increasing so as 
to meet the rising demand, always constant before the war, did not go 
down, which naturally led to difficulties for the producers. The \^'ar being 
finished, the demand for chocolate should become still greater. 

The production of Brazil, 'which is centred mostly in the States of Ba- 
hia and Para, is becoming more and more abundant and hj all appearances 
it will be the foremost in the w'orid in a short time. 

The cocoa production for 1918 has been estimated as foEows : — ■ 


Gold Coast . - 
Brazil .... 
E'Ciiiidor . . 

St. Thomas . . 
Sail Domingo .. 
Trinidad . - . 
Venezuela - . 
Grenada . . . 
J amaica . - . 

Haiti 

Other countries 


76 000 metric tons 

60 <300 a n 

32 OOG 3 

30 000 )) 

23 000 » 

21 000 » 

12 000 » a 

7 000 » 

3 ooo » » 

2 000 3 3 

zB 000 a i) 


The total production is over 300 000 metric tons. 

The consumption of cocoa has not gone down in any w^ay ; on the con- 
trary it has been always increasing The only effect of the war has been to 
retard a little its upward curve. 

During the years 1914 and 1913 the consumption of the principal im- 
porting countries was estimated as follows : — 


Countries 


1914 


1915 



metric tons 


metric tons 

United States . - 


74 379 


84 181 

Great Britain 

' 

29 03S 


47267 

Germany . 


49 707 


43 600 

Netherlands 


32 095^ 


^0955 

France , . . . .... 


28 140 


31 000 

Switzerland 


10 078 


II 311 

Spain 


6 912 


6 512 

Austria-Himgaiy 


7647 


5650 

Italy 


2275 


4093 

Belgium 


6 164 


3800 

Other countries . 


16463 


15933: 


Totals ; 



^$4 Sii 
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^Method of Exporting. — The cacao is exported in bags, the weight 
of which varies according to the producing cotintij'-. In. Ecuador the bags 
are of 8o kg. ; in Trinidad and Grenada the^^ vary from 8o to lOO kg. and in 
Venezuela from 50 to 60 kg. Brazil employs a uniform weight of 60 kg., 
and also the Gold Coast and St. Thomas. 

Export from Brasil. - — Brazil exported only 20 000 tons of cacao in 
1902 but in 1917 the quantity exported came to 55 622 tons, having a 
value of 48 0S4 000 paper milreis (i) or £2 536 000. The exports of cacao 
in 1917, hy ports of origin, were as follows: 


Ports of origin 

Kg. 

Value 

in paper milreh 

Iklandos , 

Itacoatiara : 

Beltan do Para 

^laranhao ■ 

.Fortaleza ■ 

Pernambuco : 

Baliia . . . i 

Victoria 

Rio de Janeiro 

'Santos i 

242 759 

221 862 I 

4 255 667 

5 210 

1 771 ’ 

2 288 
44527063 

6 600 

6 202 91S 

146 320 

iSi 126 

182435 

3 811 681 

4 343 

2 150 

1657 

37495015 

(5 760 

6 253 207 

146 000 

According to counries of destination, the same exports are distributed 
thus : 

Countries o£ destination 

Kg. i 

Value 

in paper milreis 


-Argentina 

I no no 

935 Cog 

CMna 

I4S 

144 

Denmark 

46S 000 

450420 

United States 

37930 299 

32 652 2 78 

France 

II 856 822 

10 310 22S 

Gxeat-Britain 

274 172 

249 125 

Netherlands 

I 219 000 

I 004 129 

Spain i 

1 274172 

249 125 

Italy ,....! 

265 200 

i 243 030 

Japan 

I 800 

: 1 74 ^> 

Norway. 

482 250 

! 420 091 

Portugal . 

52 371 ; 

49 091 

Sweden 

344 000 

293 ^20 

Uruguay 

' 216000 ' 

1' 185286 


(i] I paper ?niireis = i.s 4d. at, par, {Ed.) 
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All - Ciltivatioii of Meiieinal and Aromatic Plants In llie Boya! Botanic Gardens^ 

Maples^ Italy* — Bollettino delV AssQciazione italiana pro piante medicmali, aroma- 

iiche ed altre Year II, No. ir, pp. 164-170. Alilan, Nov., 1919. 

During the war, the Royal Botanic Garden ", at Naples grew many me« 
dicinal and aromatic plants, which were studied from the chemical point 
of vierv at the Institute of Pharmaceutical Chemistry at the University, 
and from the physiological standpoint at the lledical and Pharmaceutical 
Experimental Institute. 

The plants experimented with were : castor oil ; digitalis ; belladonna 
henbane ; stramonium ; mallow : x>y^^thrum ; balm angelica ; fennel ; 
Iris pallida ; wormwood ; caraway ; patience ; thyme ; camphor tree ; 
golden seah; Rhaninus Purshiana (cascara sagrada) ; Convolvolus sp. ; etc. 

A larger area was devoted to castor plants in order to study what 
wmuld be the best varieties most resistant to drought. By selection fifty 
varieties were obtained, with a good ^deld and oil content (from 47 to 
58 % in 40 varieties), among which the best are : — Ricinus sanguineus 
in selected forms ; Scafati castor ; some varieties of R. zanzihariensis and 
of R, Gibsoni The varieties of the country, namely those cultivated for long 
in the districts of Verona and Nocera, give an oil yield much higher than that 
of the Hindoo varieties which before the war provided the greater part of 
the seed crushed in Italy. 

It was found that farmyard manure is a very effective manure to use. 
Phosphatic fertilisers alone, or better still, along with nitrogenous manures, 
are good for seed production. Excellent results were got by using sillv-worm 
refuse, alone or mixed with sulphate of ammonia or nitrate of soda. Good 
results were obtained also with cyanamide. 

The light soils of Campania can carry^ 8 ooo castor plants, and give a 
yield of i6 to 22 quintals of seed, per hectare. 

Experimental crops of Digitalis f urp^irea w’ere made on a large scale. 
Biological estiipation of the active principles extracted from the leaves 
dried in the shade, according to the Eocke method (sub-cutaneous injec* 
tion of a titrated infusion of the leaves in a frog, and observation of the 
rhythm of the exposed heart) led to the conclusion that nitrogenous 
manures, as was to be expected, favoured the elaboration of glucosides in 
digitalis, and that the fastuosa and pelovica varieties, selected for their 
stronger growth of leaves, are the most active. 

Belladonna [Atropa Belladonna) gave two crops of leaves per year, in 
June and in September; The possibility of using the bracts for pharmaceutical 
purposes is being stirdied. 

Of henbane [Hyoxyamus niger) the t3q)e or variety pallidus was grown. 
It requires a fresh, well manured and irrigated soil. 

The mallow (Althaea officinalis) did well in a rainy year. The roots 
can be used after 2 years’ growth. 

Eyrethrum showed itself resistant to drought. It comes up regularly 
on light volcanic soils. 

[8111 . 
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Tlie ofiicinal balm, wormwood, aniseed, fennel, caraway, patience, va- 
lerian, thyme and stavesacre grew regularly and produced large quantities 
of seed. 

The Iris -pallida, the rliizomes of which were got from Tuscany, grew 
quite well. Two-^^ear old plants even flowered but this plant is exacting 
as regards water. 

Some specimens of Rhamnus Rnrshiam did well, a fact which indicates 
the advisability of growing the plant more widely. 

On the other hand, the few rare rhizomes of golden seal which the Bo- 
tanic Gardens w^ere able to pioctire did not succeed. 

The perfume roses {Rosa dmnascena, Hay’s li3"brid ” and Rosa conti- 
folia did very well. 

^212 - A Possible Method for Retarding the Flowering of Fruit Trees. — Bienert, f., 
in Revue de ViticuUufc, Year XXVI, Vol. lii, No. 1328, pp. 379’38o. Paris, Dec. ii, 
1,919. 

For a long time fruit growers have tried to get fruit at a time of the 
year diilereiit from the normal crop season. Fruit grown tinder glass in 
mid-winter fetches a very high price. By forcing crops in order to obtain 
these late fruits, however, a rest must be given to replace artificially the 
natural winter rest ; tliis is done by menas of anaesthetics or cold. 

For certain fruits, it wDuld be of advantage to obtain late crops ; thus, 
for example, cherries sell much dearer in August than in June. If these 
could be got in September or at the beginning of October, their sale wmuld 
be still more profitable (in any case, cherry trees need only a temperature of 
for flow'ering). 

In i\pril, 1919, the author chanced on an experiment that showed how 
to obtain cherries late in the year. Following on the use of clilorine, the 
growth of a cheny^ tree in the open was affected by the vapour and stopped. 
In September one part of the tree flowered and in October another part. 
The September flowers yielded fruit about the end of October. 

This chance experiment shows that by the proper use of an asphyxiat- 
ing gas the growth of a tree placed in the open can be arrested and frait can 
be had later than the normal season. In this direction there is a field for 
further investigation. 

213 - Methodsfor Heightening the Colouring ofFruit — TRUErxE, vieaj^moie 

d nmU, Year IX, No. 35, pp. 123-125. Paris, Aug. 16,, 1919. 

Colour counts for a great deal in the market value of fmit, which has 
to satisfy the consumer not only in taste but also in appearance. 

It is admitted that the red colour develops by preference in sunlight 
and when there are frequent alternations of warmth in the daytime and cool- 
ing ofi at night, as is generally the case in autumn. Morning dew also, ac- 
cording to Bechtle, has a favourable effect in this respect. 

On the basis of these observations, the author advises two opera- 
tions : — removal of leaves and watering. 

Leaves should not be removed' all at once or too quickly. They must 
be taken off one by one and on several different occasions,, not by tearing 
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them off, but by cutting throtigh the middle of the stalk, so as to spare the 
eyes at the base. They must be removed only in the evening or in dull 
weather, when transpiration is greatly reduced. 

With the peach, which has a very sensitive epidermis, the process imist 
be very gradual, e. g., uncovering the fruit in three operations. 

With the finest apple, in particular those of the “ Api ,, variety, gar- 
deners grow them in individual bags which they gradually tear off at 
ripening time. They even turn the apple on its stalk so as to expose 
several sides to the sun, 

Teaf removal is practised also with " chasselas ,, grapes in order to get 
the golden colour. 

Watering consists in spraying with a syringe in the September evenings, 
when the day has been warm, and aiming preferably at the side 
exposed to the sun, so as to bring about enlargement and colouring. 
M. Opoix, chief Gardener at the Tuxemhoiirg Gardens in Paris, advises the 
use of water containing a handful of salt to every lo litres of water. 

214 - The Forests of Greece. — Massias, J., in Revue des Eaux et Forits, Vol EVII, No. 

2:1, pp. 237-247. Paris, 1919. 

Extent and Distribution. — In old Greece, as it was before 1913, 
if all the areas legally considered as forests and superintended by the Fo- 
rest Service are included, the wooded area would amount to 17-18 % of 
the territory, a proportion of afforestation similar to that in France. If, 
however, only the real forest blocks are considered as forests, it may 
be said there are about Soo 000 hectares of forests, or a proportion of 
about 12 %. 

As regards the new provinces, Macedonia, Epirus, Crete and islands 
of the Aegean Sea, it is estimated that the wooded areas represent about 
14 % of the territory. Generally speaking, the forests of Macedonia and 
Epirus are much richer than those of old Greece. In Crete and in the 
Aegean Sea islands forests are not very numerous except in a few cases, 
as for example in the island of Thassos. 

It results from the foregoing figures that for the whole of present-day 
Greece, including the new prorinces, the wooded area amounts to about 
13 % of the coiintr}^ From the point of view of ownership, about 50 % 
of the forests belong to the State, 20 % to convents or to communes, and 
30 % to private individuals. 

Composition. — For the provinces of old Greece, the only parts for 
which at present fairly precise data are available, the proportions of the 
various species is something like the following : — Aleppo pine 30 % ; 
spruce 25 % ; oak 20 % ; larch '5 % ; beech ^5 ; various : ■— chestnut, 
Pimis pinea, hornbeam, elm, maple, ash, lime fruit trees, etc., 10 %. 

Oaks are represented by numerous species, the proportion of which 
is much as follows : — Querms conferta 35 % ; Q, pubescem 35 % ; 
Q, Aegilops 10%'; Q, Ilex 8 % ; sessiliflora, Q, pedmicukta and Q, 
Cerris 12 %. 

Production. — The total annual production of the Greek forests 


mvtssmY 
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and the corresponding value may be estimated as follows for tlie period 
1905-1911 : — 


60 000 cub. metres of timber, worth 3 000 000 fr. 

15 millioii sypes (i) of lirewood, worth 15000000 v. 

' 16 million okes of charcoal, worth. 2 00 000 >•> 

TO iiiiilion okes of resin, worth 3 00^^ 000 » 

8 500 000 okes of vailonia, worth i 3^^ 000 « 

Various products {tanning and colouring matter) - 000 « 

Tota .... 25 000 000 fr. 


In addition, about 370 000 quintals of lime, valued rouglily at i mil- 
lion francs are produced in the forests, and grazing for sheep and goats con- 
stitutes an indirect product wHcli may be valued at about 7 million francs. 

Hence the total yield from the forests of old Greece would represent 
about 33 Iiiiilion francs, but this is quite a theoretical estimate inten- 
ded merely to shorv the part played by the forests in the total national 
wealth, since a large proportion of these products is not transformed 
into money. 

The foregoing figures show* how great a value, in the total production, 
the by-products have, compared with the main product, namely timber. Thus, 
in some privately-owned forests, the revenue brought in by the letting for 
grazing and the sale of resin is much higher than that from the sale of 
charcoal and w^ood. This disparity is naturally all the greater, the worse 
the estates are managed as regards forests. On the other hand, it may 
be observed how^ low the proportion of commercial timber is compared 
with firewood. This is due to various causes : primarily the compo- 
sition of the w^oods and the low fertility of the soil, the poor management 
of the forests, the large number of illegal actions, and in particular the 
custoiiiar}^ rights of the peasants to firewood, with the resulting abuses. 

This deficient x3roduction of timber necessitates the annual importa- 
tion into Greece of over 100 000 cubic metres of timber, a quantity 
much greater than the home production. 

Regu3;ations and Administration. — In Greece, all forests, wdiatever 
their ownership, come under the forest regulations. There is no forest 
code, but the law^s are the result of a large number of texts, vsome of which 
are already ver}^ old. During the last few years, however, the insufii- 
cienc}^ of these laws has been remarked and attempts have been begun to 
complete them. Two recent law'S in particular deserve mention : one deal- 
ing with fires, the other with reforestation. 

Greek forests, especially in the low-lying districts where Aleppo 
pine predominates, are much exposed to ravages by fires, which are some- 
times intentionally lighted by shepherds. A law passed in 1914 pre- 
scribed excellent measui'q^ both for lessening the number of' fires and for 
minimising the resulting damage. These provisions consist mainly in pro - 

(i) I 5= t 000 okes ; 1 oke = 2.75 lb. {Ed,) 

[» 14 ] ’ ■ ' 
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ilibitiiig tlie iigiiting of fires in any forest during summer, In creating safety 
fire-belts and in protecting burnt areas for lo years. 

IMiicIi will lia\'e to be clone in Greece as regards tlie. restoration and re- 
wooding of the iiiouiitaiiis. On the slopes of man}' iiioiintain chains there 
are huge stretches of formerly wooded ground which have been reduced 
to the condition of waste land or entirely denuded through abuses in 
exploitation r)r in grazing and through fires. The question of re-plant- 
ing was the object of a special law% passed on Ma5^ 3, 191S, which pro\ides 
for the setting up in each commune of a Reforestation Com mission 
inclti cling the head of the commune and 4 members: officers or private 
owners. These Commissions will be nominated to specif}^ the areas where 
re-planting or protection is necessar3v The protection of the. ground may 
consist mostly in forbidding or regulating grazing and exploitation . The w- ork 
of re-planting will be carried out either by the proprietors or by the State, 
after the purchase of the ground by agreement or by expropriation. 

Tw’o new laAVS passed b}^ the Parliament December 26, 1918, will 
allow of several important improvements being realised soon. 

The first of these laws regulates the method of manageiiieiit, as regards 
exploitation, of forests belonging to estates, communes, public and pri- 
vate establishments, as ivell as of those under litigation and unallotted , 
it revises and codifies the existing customs with regard to rights of usage; 
especially the gathering of firewood by the peasants, gi\ing the local au- 
thorities the right of determining the enforcement of the provisions; 
and in comiectioii with taxes, it slightly modifies some of the tariffs at 
present in force. 

The second law establishes the- basis of a new organisation of the Fo- 
rest Service. In future the staff will include 20 inspectors, 120 district 
chiefs, 50 head foremen, 150 foremen and 850 guards. The recruiting 
of the low’-er grades of staff will continue to be done from the two guards' 
schools, but in order to be able to fill quicldy the extremely numerous 
vacancies that exist at present, the law promdes, as a temporary- mea- 
sure, for the admission to the forest service of ex-soldiers, preferably non- 
coniiiiissioned officers, who will be nominated under-guards and will 
be promoted only after being -passed by one of the schools for guards. 
As regards agents, a measure of this nature is not practicable, and it is 
only in a few years that the working of the Higher Forestry School at 
Athens, established in 1917, will enable the present shortage of staff to 
be made up. Only then will the new' organisation be able to be put fully 
to work and many of the reforms involved be able to be realised. 

215 - The Forests of Maiagasear (r), — ^Grakdidibr, G. (General Secretaiy of the Geo- 

grapMcal gincrale des Sciences , Year XXX, Xo, 21, pp. 624-629. Paris, 

Nov. 15, 1919. 

Madagascar is not much w^ooded : the central heights are practically 
devoid of trees and the southernmost part, where the climate is very dry, 

(i) See i?., March, 1919, No. 274, p. 275, and I?., June, 1919, No. 742, Part XII, 
p. 75I {Ed,} ' 
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shows onl}’ a scrub with occasional trees and plants adapted to dry con- 
ditions. The only really wooded parts are: — 

1) First, and mainly the eastern side, along the whole of wMcli ex- 
tends without a break, from Fort Dauplnn to near Volieniar, to a width 
of 50-70 kilometres, the great eastern forest, composed almost entirely of 
evergreen trees and cut into by numerous and vast “ sahavoka bare or 
unwocded, immense glades covered with large herbaceous plants, bamboo, 
“ ravinala '' or travellers’ trees, and small thickets. 

2) Secondly, the western region, where the trees, whose leaves fall 
during the dry season, form more or less extensive forests, distributed here 
and there over the whole of this zone, and stretching parallel to the coast 
from Cap d'Aiiibre to Oiiilah}:^ in mde belts which are not continuous 
and do not present unbroken forest as in the eastern region, but form large 
blocks intersected by bare spaces or, more often, by plains dotted with 
isolated trees or thickets. 

The author describes these forests of Madagascar and enumerates 
the chief species composing them (according to the Rev. R. Bakon, in the 
west there is scarcely 4% of the plants to be found in the east). He 
then studies, with a historical review of the subject, the lumber trade of 
Madagascar, the timber itself and its uses, with its commercial value. 
Lastly he treats of the rubber and copal provided by the plants of Ma- 
dagascar, and ends up with some considerations of a general Idnd on the 
increase and improvement of the forest production of the colony. 

216 - A Study ©n Hibisem tilfaceus* — henry (TecUmcai Director of tlie “Social 
Fran^aise des lies Marquises at Jaiohae), in Bulletin de la SociM NationaU d'^AccU- 
mataiio'n, Year No. ii, pp. 343-345. Paris, Nov., 1919. 

Hibiscus tiliaceus L, (= Favitiim tiUaceum A; vSt. Hil. = the Burao 
of the Tahitians == the Haii of the Marquesans) is the, forest species 
in the islands of French Polynesia. It is to be found everywhere, in the 
valleys, on the highest suiiimits, in damp places, in the driest parts, but 
it always indicates a fair degree of moisture in the subsoil when it is 
growing in places that appear on tl^e surface to be arid. 

Although the forms of this plant are comparatively varied, they 
appear to belong to a single species (even the irkuspis variety, wliich 
is doubtless only a dimorphic form, and another variety which is chara- 
cterised its wide polyinorphy). 

The uses of the wood of Hibiscus iiliaccm are comparable to those of 
w’'aliiut. It provides knee pieces of value in shipbuilding, and when seasoned 
it takes on a dark tint and provides a fine wood for cabinet making, 
especially the sniall-leaf varieties which have a finer grain and closer fibres. 
The young stems when ripened in the sun yield strong fibre suitable for 
making cheap cordage for home use. The wood varies in quality ac- 
cording to the shape of the leaf ; the best and hardest is that from small- 
leaved trees whether they grow alone or along with other varieties. 

These characteristics are constant, and generally the different varieties 
are found growing together in groups. 
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Tlie i-nciispis I’ariety appears to be confined to Tahiti and to the Tee- 
ward Islands, 


LIVE STOK AND BREEDING. 

217 - The Toxicity of Cacao Husks for Livestock.— Maschadier and Goujon (Direc- 
tor and Chemist in the Baboratoire Htmicipal agree du Mans), in Annates des Falsi fi- 
catiom el des Frmides^ Year XII, No. 131-132, pp. 283-297. Paris, Sept.-Oct., 1919. _ 

It is weE known that the cacao fruit is a fieshj^ one, in whose pulp 
the seeds are set, the kernels of which are used in the manufacture of cocoa. 
The husk or shell of cacao is the perisperm of the seed. It is a mem- 
brane of no great thickness which completely surrounds the kernel and is 
very friable, especially when roasted, as is generally done in the case of 
husks used for stock feeding. Cacao husks are used on a large scale at 
the present day in the preparation of theobromine, an alkaloid much 
used since 1890 in the treatment of heart troubles. Besides this the husks 
also promde, on extraction with steam, cocoa extracts which are in great 
demand for confectionery and which, on account of their high content of 
caffein, are used also in the manufacture of certain coffee substitutes, such 
as malt coffee. It is possible also to extract from them a brown colouring 
material soluble in alkalis and of a fast colour. Finally, as they have a 
high content of assimilable iron, the husks serve as a basis for certain me- 
dicinal preparations used for anaemia. 

As regards the use of cacao husks for stock feeding, the authors 
declare that : 

1) The raw husks are dangerous, at least for horses, and the sale 
of them should be controlled. 

2) The husks, when their extracts have been removed, are of 
no food value, and the sale of them for stock feeding should be forbidden. 

218 - HaemorrllE^ic Septicaemia.-- W ashburn, H. J., in V. S. Depmtmml of 
culiim, Bulletin No. 674, pp. 9. Washington, May 15, igiS. 

Bulletin dealing with the following points : —Characteristics of this di- 
sease ; History ; Causes ; Symptoms ; Anatomical changes which it causes ; 
Diagnosis ; Prevention ; Treatment ; Disinfection of premises. 

Haemorrhagic septicaemia is an infectious disease wliich attacks various 
species of animals, especially cattle, sheep and pigs. Young animals are 
more susceptible to it than older ones; those which are thin and poorly nour- 
ished are most liable to infection. The disease is a poisoning of the blood 
which often rapidly proves fatal In suddenness of attack and high mor- 
tality at the beginning of an outbreak this disease much resembles anthrax. 

In pigs the disease is caEed “ swine plagi.e '' or contagious pleuropneu- 
monia The acute form is usually fatal within a few hours from the appear- 
■ ance of the first symptoms. The acute form causes gradual weakening 
and emaciation and may last several weeks. 

Fowl cholera is the form of haemorrhagic septicaemia affecting poultry ; 
it causes sometimes heavy losses among fowls, pigeons and geese. The 
outbreaks are generally so rapid in their effect that no treatment is possi- 
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sible. As soon as the disease appears the apparently healthy animals 
should inmediately be separated, placed In clean quarters and given 
good food and -water. In many cases inoculating the healthy animals 
with Bacteiins has proved effective in checking the spread of an epidemic. 

In the United States haemorrhagic septicaemia occurred for the -first 
time many years ago in the form of swine plague In 1883, the Bu- 
xeau of Animal Industry identified the Bacillus hipolaris suisepticus as the 
cause of the disease, identical with the Schweineseuche ” of German 
writers. 

Curative treatment is useless. Preventive treatment by means of 
bacteiins obtained from the same species as the animal to be treated (B. 
bovisepHcus for cattle, B, suisepticus for pigs, etc), or else by means of an 
attenuated culture of the living organism, has often given satisfactory 
results. Iscdation of the uninfected animals and disinfection of their quarters 
are most important measures. 

219 - TyplioM Fever and Infectious Anaemia of the Horse. — basset, j., in Comptes 
raidiis de la Societe de Biologie^ VoL I<XXX 1 I, No. 31, pp. 1262-1263. Palis, Dec. 6, 1919. 

Ill previous papers (i) the author has shown : — i) that typhoid fever 
in the horse is inoculable, being caused by a filtrable virus ; 2) that the 
\driis is present in the blood, w’^here it remains in vitro for over 15 weeks, 
and in vivo for about 5 months ; 3) that a first attack of the disease con- 
fers complete and immediate resistance experimentally for at least 4 months, 
and clinically for 18 months ; 4) that at the beginning the fever is present 
alone for 2 or 3 days, and that, consequently, in times of epidemic the 
thermometer senses to diagnose the start of the disease and ensures forthe 
patients the best chances of recovery. 

As doctors and experimenters have been struck by the close similarity 
in the sjmiptoiiis shown by horses affected with typhoid fever and those 
suffering from the acute form of anaemia, the author tried to find out if 
it were a case of distinct morbid entities and to compare them. Experi- 
ments on the subject show^ that : — 

i) The two diseases are absolutely distinct; 2} they are very differ- 
® ent, because, contrary to tj^phoid fever, infectious anaemia is essentially 
chronic ; in the case of anaemia, as in the chronic forms of many diseases 
due to microbes (tuberculosis, farcy, malaria, etc.) the equilibrium of the 
organism is at the mercy of a more or less mild, common, or specific cause. 

The author proposes to base on these experimental results a method 
for diagnosing anaemia. Dieases due to parasites visible in the blood 
having been eliminated, the diagnosis 'will be based on the remittence 
or intennittence of the fever. In the absence of spontaneous feverish at- 
tacks, these will be brought on by injection, into the blood, of serum from 
any horse (2). 

(1} Comptes reftdus de VAmdimie des Sciences, August 21, 1911 ; Recueil de med. vitSr.^ 
Sept. 15, 1911, Feb. 15, 1912 ; Bui, Soc, cent, med, vitir, Mardi 12, 1912. (Authors^ note), 
(2) And perhaps more simply by the injection of salt water in sufficient quantity (the au- 
thor has at present no subjects on which he can verify this hypothesis). { Authors^ mU). 
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It is‘ not at all necessary to bring about several attacks of fever ; 
a single one 'brought on, appearing about 24 hours after the disturbing in- ' 
fection, will assure the diagnosis. 

220 -- A Contribution to tlie Study of Anaplasiaosls in Cattle: Sheep aid Goats are 
SuseeptiMe, — ■ EiCNifeRE, J., in BiUletin de la SocieU de Pathologie exoiique, Year XII, 
No. 9, pp. 641-651. Paris, Nov. 12, 1919. 

Inoculation experiments with Anaplasma argenimum on several 
species of animals showed that : — 

1) The guinea pig, rabbit, pig and horse do not seem to be affected 
by A. argentinum. 

2) Sheep and goats, on the contrary, are receptive to the parasite, 
which remains alive in the blood for years. 

3) The passage from sheep to sheep or from one goat to another is 
possible indefinitely. 

4) The inoculation with A . argenimtim of sheep or goats never gives 
rise to s3nnptoiiis or lesions of anaplasma, or to typical parasites visible 
in the red blood corpuscles ; the temperature is not altered, except some- 
times about the 30th day, when a rise to 40-41° C. may be found for i 
or 2 days only ; even during this passing fever, when it exists, nothing 
abnormal is observed about the animal, and the blood colourations do 
not reveal Anaplasma as such ; the parasite, however, exists in the red 
corptiscules, as proved by inoculation, but the author thinks it is to be 
found there in so small a form that it is difficult to recognise. 

5) The blood of sheep and goats previously inoculated with A. 
argentinum is active when injected into cattle which take anaplasma 
infection ; there is a posibility of attenuating the A. argentinum in the 
sheep and of using their blood as a v^accine against bovine anaplasmosis. 

221 - Curative Treatment of "Bush Sielmess” by Iron Salts in Mew Zealand. — 

KjeakeS, C. j. and Aston, B. C., inThe New Zealand Journal of AgricuUure, Vol. XVIII, 
No. 4, pp, I 93 -I 97 , 2 fig. Wellington, April 21, 1919. 

The authors have made, at Mamaku Farm, a series of experiments 
consisting in giving medicinal compounds (either in the form of brick-licks 
or as drenches given by hand or in the drinking water) which contained ele- 
ments known or suspected to be deficient in the local soil in the lands 
which caused ‘‘ bush sickness (i). 

Summarizing the results obtained up to date it appears that, of the 
mineral preparations tested, the administration of phosphates, or iron 
salts to cattle grazed on pasture dressed with phosphates, keeps them in 
good health for a much longer period than would ■ be the case without 
that treatment and dressing. But, on the other hand, it appears that it 
is only by drenching (by hand or in drinking water) with a syrup of phos- 
phate of iron that the animals can be kept indefinitely in good health' or 
cured of “ bush sickness Of organic compounds the double citrate of 


(i) See H.f Marcii, 1916, No, 316. {Bd.) 
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iron and ainmoniiiiii cures '' bush sickness more quickly than symp of 
phosphate of iron. It is probable that other organic salts of iron would 
be equally effective. 

222 ~ Observations on Avian Malaria. — Sergent, Etienne (Pasteur institute of Al- 
geria), la: I. Bulletin de la SocUic de Pathologie exotique, Year XII, No. pp. 6oi~6o3. 
Paris, Nov. I3, 1919. — II Do. pp. 603-605. i diagr. 

I. — It lias always been agreed, with Ruge, that Plasmodium is 
pathogenic for the carrying insect to such an extent that, when experi- 
ments are to be made by infecting mosquitos with parasitised blood, care 
should be taken not .to use birds very badly infected. 

It appears, in fact, that when the insect shows on its stomach wall 
a certain number of cystic tumours as large as 60 p (the stomach being 
on the average i 500 p, long and 800 [p wide) these foreign bodies must 
cause some trouble in the functioning of its organism. 

On the other hand, on the basis of the statement that insects fed on 
blood very rich in parasites are decimated by this excess of virus, it would 
be logical to believe that, following on a severe epidemic (e. g., with super- 
abimdance of blood-infecting Plasm odiimi of imman malaria), there would 
be a diminution in the numbers of infected transmitting mosquitos, a tlhiig 
which has never been clearly proved. 

The author has found in the laboratory that Plasmodium is not very 
pathogenic for the insect carrying the \nras. He observed several hun- 
dred cases of mass infection by Plasmodium rclictim, an agent causing 
malaria in birds, in Culex of wWch each individual carried at least lOO 
zygotes at their niaximum development ; he never observed a greater 
death rate among them than among the control Culex (i. e. those with 
only a fevr zygotes in their bodies) or among fresh Culex which had not 
been fed on Plasmodium infected blood. Hence the full development of 
P. fclictum ill Culex does not appear to involve disturbances fatal to the 
insect. 

II. — 111 malaria of birds, after an incubation period of 3 to 10 days, 

there occurs an acute infection of the blood, during winch Plasmodium 
is very prevalent for about a week. Then if the bird survives, the para- 
sites quickly (in 3 or 6 days) become very rare. Some irregular attacks 
occur for a few weeks and precede final recovery or the state of latent in- 
fection which confers comparative inimituity, without the parasites being 
visible in the peripheral blood. ' 

After investigation, the author has found that in avian malaria the blood 
of the vertebrate is very infectious to the insect for the fortnight following 
the acute stage, in spite of the low number of parasites in the bird's blood 
during this period. 

FEEDS 223 - Coneenteted Cattle Foods used during the War. — Guilein, r. (Report on work, 
AUn FEEDING dcjne in tke Eaboratory of the Erench Farmers’ Society in 1917 and 1918), inBuUeim de 

la SociMi des Agnculteurs de Fmnce, pp. 173-174. Faiis, June, 1919. 

h The subjoined table gives some interesting analyses of concentrated 

! ' foods used during the^ war. A few unusual products will be noticed, which 

were resorted to on account of the shortage of foods. 



^EKDS AND FEEDING 


219 


Seaweed, washed and dried, has been used as fodder ; chestnuts have 
served as starchy food ; also bran from various grains has been utilised, 
some kinds of remarkable composition, others of little value. 

Percentage composition of various cattle foods. 


j 

1 Carbo- ! 

Mneral 1 

1 Protein 1 

Fats 1 ' Cellulose 

; Water 

! 1 

1 i 

1 hydrates j 

! i ; 

matter j 


Feeding Products of Good Ouaeity. 

Oilseed Cakes. 


Groundnut 

cake .... 

. . . ! 51.62 

, 7-40 ' 

21.90 1 

4.12 i 

6.44 

Copra 

)> .... 

. . . 1 20.84 

13.S0 I 

39-28 ! 

12.08 

4.72 

Einseed 

)) .... 

. . . j 30.62 

6.92 1 

36.14 j 

7-30 1 

6.88 

Maize 

)) .... 

. . . 1 9.87 

4.64 ! 

63-73 

8.26 i 

1.70 

Palmnut 

)) .... 

• . • 1 16.50 

9a6 1 

47.40 j 

12.54 i 

3-94 


Bran and milling residues. 


Cereal bran. .... 

1 14.18 

3.60 

54 - o 8 1 

10.44 

5.40 

Groundnut oily » 

22.50 ! 

19.44 

23.86 ! 

18.64' 

7.26 ! 

Soya » . . . . . 

1 9.90 1 

1. 00 1 

' 32.09 

40.56 

4.70 

Millet » 

1 8-30 

[ 5.22 1 

59-98 1 

10.40 

4.90 

Buckwheat thirds 

33.68 : 

1 8.00 

1 35-42 i 

4.60 

4.76 


8.52 

9.28 

12.14 

11.80 

11.46 


12.30 

8,30 

11.75 

11.20 

13-54 


Various vegetable products. 


Seaweed 

8.75 

1.30 

49.00 

9.20 

13.05 

18.70 

Kelp. . 

12.50 

1.20 

45-46 

9.60 

15.00 

16.24 

Whole chestnuts 

3.12 

1.07 

30.69 

2.90 

1. 12 

61.10 

Coffee chicory husks ..... 

6,00 

0.58 

70.24 

4.12 

4.40 

14.66 

Dried beet pulp 

8.65 

1.20 

58.21 

17.80 

4.22 

9.92 


Animal products. 




Fish meal {1} . ! 

39.75 

2,10 

— 

— 

j 43-22 

1 12.46 

^ » (2) ' 

45 - 8 o 

9-50 

— 

1 

1 14.00 

1 30.70 

Poor Food Products. 




Bean pods 

6,68 

0.34 

43.22 

1 34.84 

I 3-16 

11.76 

Rice bran .......... 

5-08 

i 0.64 

36.8S 

( 32.24 

j 16.12 

9.04 

Buckwheat bran 

1 7.15 

1 1.16 

1 

44.19 

j 30.60 

j 2.60 

14.80 


(1) Soditim cHoride 0.24 % ; phosphoric acid 15.74 %; hme 20.20 %. 

(2) Phosphoric add 5.76 %; lime 7.70 %. 


The table also shows the composition of dried coffee chicory husks. 
Coffee chicory is subject to fairly considerable' variations in price ; some 
years, in consequence of super-abundance, there is a fall such that selling 
does not pay and even is very difficult. In that case, husks of cofi'ee chi- 
cory can be used as cattle food ; they constitute a good carbohydrate food, 
of similar feeding value to sugar beet, although in the chicory root synan- 
throse predominates , instead of saccharose, as in the artichoke. 


Itzz} 
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224 - Resilts of Grossing tlie Zs 1 )u withEuropean and Aiistrallan Cattle^ 11 Britisli and 
Dtttcll India. — T’Hoen, in CuUitm, Officki Ort:ami van het Nedcfkndsch Gcnooischap 
voor Landbomnit'Ctemhapf Year XXXI, No, 37 pp. "f 5 'Wageiiiiigen, 

Nov. 1919. 

Ill tropical colonies, repeated of attempts have already been made 
to cross Bos iaiirus with the zebu, so as to coiiibiiie the beefproduciiig 
capacity and productivity of the former with the adaptability of the latter 
to the local conditions and its special resistance to disease. 

The author describes the results of a series of crosses between the 
Neellore breed of zebu on the one hand and the Java ox and some European 
and Australian cattle on the other hand. 

The zebu of Neelolre (Lladras, British India) is an excellent working 
animal ; it measures 1.40 to 1.50 metres at the withers ; the female gives a 
high yield of milk, S-io litres per day ivith a fat content of 4.5 to 5 per cent, 
From the cross zebu X Java cattle,' draught t3^pes w^erc obtained but 
they 'were poor milkers. By crossing Neellore zebus with Australian or 
Dutch cattle, , animals were obtained which gave a good production of 
beef and a milk yield which, although less than that of their European dams, 
was nevertheless above that of the zebus, and such as to make these hy- 
brids of great value in the 'W’^arm damp coast regions of the Dutch East 
Indies. The fat content of their milk is 4 % and even over. The cas- 
trated males make splendid draught animals ; the author mentions a pair 
(sold on the Malang market) which measured each 1.50 metres in height and 
2.20 metres round the chest. 

By using as sires, in these crosses, males of European breed, the zebu 
characteristics quickly disappear, and in the 3rd generation the progeny 
cannot be distinguished from pure-bred European cattle. 

The impoiiation of bulls and dairy cows from India, Europe and Aus- 
tralia is regulated by the State. The European and Australian types con- 
centrated in the central mountainous territory, where the altitude moder- 
ates the temperature* and keeps it between 15° and 30*^ C„ can become 
acclimatised and breed regularly. 

The results already given by scattered and un-coordinated attempts 
promise the best of prospects for the future, especially when the work 
is carried on according to a uniform method and with a well-planned pro- 
gramme of work. 

The example of British India, gives an idea of the results that can 
really be obtained by the crosses in question. The Montgomery (Zebu) 
cow has been mated with the Ayrshire bull, with a view to raising the milk 
}deld of the zebu type. While the Montgomery cow yields on an average 
8-10 litres of milk per da}^, at the second generation of, the cross a daily 
yield of 15 litres has been attained. 

225, - Domestie Animals in Syria. — Dechambre, nd,, in Comptes rendm des semccs 
de VAcadimie d' Apicitlture d$ France^ Vol. V, No. 29, pp. 975-976 and 995-3:002. Paris, 
Dec. 17, 1919. 

The author (Veterinary Adjutant-]\Iajor with the French troops in the 
Eevant) has studied the different aspects of animal production in Syria. 
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Tlie contour of S3'ria is very ^’aried ; it includes liigli nioiintaiiis like 
Lebanon and Anti-Lebanon, and vast plains like tke Beka, whidi stret- 
clies between tke above two ranges. 

Blxcept for some parts of the Beka plain, tke neigliboiiriiood of tke 
towns and a part of Lebanon, the country is badhr cultivated. The soil 
is fertile in niaxi}' parts, but suffers from lack of water. In fact, during 
the whole summer, from April to November, there is no rainfall and the 
drought is extreme ; growth is practical^ at a standstill and the ground 
is covered only with hard dried grasses, niosth-' spiinn Only in spring 
is vegetation luxuriant, and herds are fed on it. 

Livestock is one of the main sources of this country's wealth, but on 
account of the difficult conditions under which it subsists, improved breeds 
cannot be found there. 

Exact figures as to the numbers of animals are not available, the only 
statistics on the subject dating from 1895. 

Cattle. — The t^-pe is uniform, constituting a true breed, and has 
great similarit}^ to that of Lower Egypt, but is rather more developed. 
The height is small (1.15 to 1.30 metres on the average) ; head rectilinear, 
nape somewhat prominent; horns always very short, growing sidewa^^s 
and upwards, turned down only in some cases ; neck short, dewlap much 
developed ; back straight, rump short, thigh rectilinear, udder very small, 
sometimes scarcel}^ visible between the hind legs ; colour dark fawn with 
some white spots ; bulls almost black with shades of fawn on forehead, 
nape and back ; hair rough, skin thick ; they hardly ever handle well, 
as there is no covering fat, even on animals in condition ; internal fat scarce, 
located about the loins. The cows give little more than 80 kg. of meat 
net, and hardly ever as much as 100 kg. 

In the Damascus region much more developed, specimens are to be seen 
but their race characteristics are similar. 

There are also somewhat larger cattle light grey, ash-coloured, and 
with fairE^ long turned-up horns. These are likelj^ cattle from the north ; 

are similar to the animals seen at Snir^ma and Constantinople. 

vSheep. — These form one of the sources of the wealth of Syria. Un- 
like cattle, they grow ver}' well on the immense plains that are covered with 
miinerous flocks. 

In general the size is faith’ large ; the tail is very big, loaded with fat, 
and quite unlike that of the BarbaT3^ sheep (large mass as wide as the back, 
often reaching to belowr the hocks, then turning sharply back and upwards, 
narrowing a little, and ending in a loose part, 20 to 25 cm. long, like the 
tail of a European sheep) ; generally no honis ; when they are present they 
are short and turned backwards ; some specimens have very long spiral 
horns (40-43 cm.) at both sides of the head ; colour w^Mte with some 
brown or black spots, but the colouring may extend over aE the head 
and even a large part of the body. The wool does not cover the face and 
does not come past the knees or hocks * it is not too coarse, 7-8 cm. long, 
wav3’ and somewhat curl3^ ; the fleece is not thick. 

In the south of Palestine, very large sheep are found, without horns, 
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BREEDING 224 - Eesiilts of Crossliig the ^sbu witli European aM Australian Cattle^ in Bill is!i and 
Dutcll India. — T’Hoen, in Cultum, Opcid Ofi^acm van hd' Nedcrhmdsclt Gemolschap 
voor Landhouwwclemhap, Year XXXI, No. 374, pp- 369-374 -h 5 Wagciiiiigcn, 
Nov. 1919. 

In tropical colonies, repeated of attempts have already lieen made 
to cross Bos iaurus with the zebu, so as ta combine the beef producing 
capacity and productivity of the foniier with the adaptability of the latter 
to the local conditions and its special resistance to disease. 

The author describes the results of a series of crosses between the 
Neellore breed of zebu on the one hand, and the Java ox and some Buropean 
and Australian cattle on the other hand. 

The zebu of Neelolre (Madras, British India) is an excellent wt^rldng 
animal ; it measures 1.40 to 1.50 metres at the withers ; the female gives a 
high yield of milk, 8-10 litres per day with a fat content of 4.5 to 5 p6U' cent. 
From the cross zebu >( Java cattle, draught types were obtained but 
they were poor milkers. By crossing Neellore zebus with Australian or 
Dutch cattle, ^ animals were obtained which gave a good production of 
beef and a milk yield which, although less than that of their European dams, 
was nevertheless above that of the zebus, and such as to make these hy- 
brids of great value in the warm damp coast regions of the Dutch East 
Indies. The fat content of their milk is 4 % and even over. The cas- 
trated males make splendid draught animals ; the author mentions a pair 
(sold on the Malang market) which meavSured each 1.50 metres in height and 
2.20 metres round the chest. 

By using as sires, in these crosses, males of European breed, the zebu 
characteristics quicBy disappear, and in the 3rd generation the progeny 
cannot be distinguished from pure-bred European cattle. 

The importation of bulls and dairy cows from India, Europe and Aus- 
tralia is regulated "by the State. The European and Australian types con- 
centrated in the central moimtaiiious territory, where the altitude moder- 
ates the temperature* and keeps it between 15° and 30® C., can become 
acclimatised and breed regularly. 

The results already given by scattered and un-coordinated attempts 
promise the best of prospects for the future, especially when the work 
is carried on according to a uniform method and with a well-plaimed pro- 
gramme of work. 

The example of British India, gives an idea of the results tlnit can 
really be obtained by the crosses in question. The Montgomery (Zebu) 
cow has been mated with the Ayrshire bull, with a view to raising the milk 
yield of the zebu type. While the Montgomery cow yields on an average 
8-10 litres of milk per day, at the second generation of the cross a daily 
yield of 15 litres has been attained. 

225 - Domestic Animals in Syria. — BECHiiMBRE, Bd., in Complcs rmdm dcs smmes 
de VAcadimie d' Agriculture dc France, Vol. V, No. 29, pp. 973*976 and 995-1003, Paris, 
Dec. 17, 1919. 

The author (Veterinary Adjutant-Major with the French troops in the 
Eevant) has studied the different aspects of animal production in Syria. 
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Tlie coutouT of Syria is very varied ; it includes liigli mountains like 
Lebanon and Anti-Ivebanoii, and vast iilains like the Beka, which stret- 
ches between, the above two ranges. 

Except for some parts of the Beka plain, the neighbourhood of the 
towns and a part of Lebanon, the country is badly cultivated. The soil 
is fertile in many irarts, but suffers from lack of w^ater. In fact, during 
the whole siininier, from April to November, there is no rainfall and the 
drought is extreme ; growth is practically at a standstill and the ground 
is covered onl}^ with hard dried grasses, mostly spiny. Only in spring 
is vegetation luxuriant, and many herds are fed on it. 

Livestock is one of the main sources of this country's wealth, but on 
account of the difficult conditions under which it subsists, improved breeds 
cannot be found there. 

Exact figures as to the numbers of animals are not available, the only 
statistics on the subject dating from 1895. 

CattJvE. — The type is uniform, constituting a true breed, and has 
great similarity to that of Lower Egypt, but is rather more developed. 
The height is small (1.15 to 1.30 metres on the average) ; head rectilinear, 
nape somewhat prominent; horns always very short, growing sideways 
and upwards, turned down only in some cases ; neck short, dewlap much 
developed ; back straight, rump short, thigh rectilinear, udder very small, 
sometimes scarcely visible between the liind legs ; colour dark fawn with 
some wdiite spots ; bulls almost black with shades of fawn on forehead, 
nape and back ; Jiair rough, skin thick ; they hardly ever handle well, 
avS there is no covering fat, even on animals in condition ; internal fat scarce, 
located about the loins. The cows give little more than 8o kg. of meat 
net, and hardly ever as much as loo kg. 

In the Damascus region much more developed, specimens are to be seen 
but their race characteristics are similar. 

There are also somewhat larger cattle light grey, asli-coloured, and 
with fairly long turned-up horns. These are likely cattle from the north ; 
they are similar to the animals seen at Smrjuia and Constantinople, 

vSiDvKP. — These form one of the sources of the wealth of Syria. Un- 
like cattle, tliey grow very well on tlie immense plains that arc covered with 
iitinui'ons flocks. 

In general the size is fairly large ; the tail is very big, loaded with fat, 
and quite unlike that of the Burbary sheep (large mass as wide as the back, 
often reaching to below the hocks, then turning sharply back and upwards, 
narrowing a little, and ending in a loose part, 20 to 23 cm. long, like the 
tail of a European sheep) ; generally no horns ; wdien they are present they 
are short and turned backwards ; some specimens have very long spiral 
horns (40-45 cm.) at both sides of the head ; colour white with some 
brown or black spots, but the colouring may extend over all the head 
and even a large part of the body. The wool does not covet the face and 
doCvS not come past the knees or hocks ; it is not too coarse, 7-8 cm. long, 
wavy and somewhat curly ; the fleece is not thick. 

In the south' 'of Palestine, very large sheep are found, without horns, 

[«5] 
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with long black fleece, tail very big but conical and elongated. These 
supply almost all the local consumption needs. Their flesh is of fine qua- 
lity but almost always has a strong disagreeable odour. 

Goats. — These are extremely numerous all over Syria, and in many 
parts foni larger flocks than the sheep. 

The type is less uniform and less charactersistic than that of sheep 
and cattle. There are two distinct breeds, but these are frequently cross 
bred : — 

1) A breed of fairly big goats wdth very long ears, without horns 
(or with very small ones turned backwards), of black colour more or less 
marked with white, with hair very long (15-20 cm.), stiff and hardly 
waved, udder much developed. This breed is excellent for milk. It 
is the same breed as is found round about Be^u'ut, which it supplies with 
the greater part of the milk consumed there. 

2) The immense flocks of goats on the plains of the interior are 
of a quite different type. The size is less developed, ears are small, and 
erect, and horns long, in elongated spirals at each side of the head. The 
coat is black with some w^hite spots. The fleece is shorter than that of the 
other breed. 

Horses. — The number of head is much lower than for the preced- 
ing classes, Syrian horses enjoy a worldwide reputation, but requisitions 
by the Turks have spoiled their future. 

These horses are of small size, spare, and muscular, the coat is very 
light grey, often spotted, or chestnut ; the face has a slight dip in the su- 
pranasal bones. 

At Damascus there are horses which correspond better with the clas- 
sic type of Arab horse : big, generally hajy rectilinear outline, face flat, 
supranasal bones not dished, nostrils widely opened and squarely cut. 

MiJXBS. — These are fairly numerous, of good size, muscular, re- 
sistant, used almost entirely for the pack saddle. 

Donkeys. — - Very numerous ; small, like’ those of North Africa ; 
at Damascus, a large proportion have absolutely white coats. 

Camees. — ]\Iuch used for transport ; of the humped species ; 
numbers reduced by requisitions of the Turks. 

Pouetry. — Very abuiiclant everywhere. Fowls are of small 
size, as large as good partridges ; the plumage is mottled white, red and 
maroon. Before the war Syria exported a large quantity of dried eggs, 

Dike all poor and arid countries, Syria is a country where only sheep 
and goats can thrive. It is likely that France might be able to utilise these 
appreciable resources. The native consumption is not sufficient to re- 
quire the Syrian flocks. If the Arabs continue rearing without good out- 
lets for their products, it is because, for them, flocks constitute a visible 
sign of wealth. It is not even doubtful that they would agree to dispose 
of their stocks for gold or silver. 

In regard to cattle, it would be best to consider them entirely as draught 
animals and use them for agricultural work. When methods of cultivation 
become improved and wlien crops become more abundant and more re- 

'[WS] 
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giilar, then the grading -up of the herds of cattle will be able to be taken 
in hand. , For this purpose, selection of the native breeds or the introduc- 
tion of French breeds may be resorted to. It will be advisable, however, 
to be careful in ixsing the latter method. In order to avoid much loss 
of time and costly failure, it will be wise to take into account the results 
to be got by this method, under similar conditions, in North Africa, in Tunis 
and especially in Morocco. 

226 - The Bistribution of High-Class Breeding Stock by the Governments In Sas- 
katchewan^ Canada^ from 1913 to 1918, — The AgnculUifal Gazette of Canada, 
Vol» 6, No. II, p. 978. Ottava, Nov., 1919. 

The Five Stock Branch of the Department of Agriculture for Saskat- 
chewan has published returns on the working of tlie Idve. Stock Products 
and Sale Act. The returns shenv the net results of the efforts of the govern- 
ment to introduce by meaiis of this new law pure bred and high class grade 
stock into vSaskatcliewaii. The totals under the different classes of stock 
show a very satisfactory increase from the year when the law came into 
force (1913) up to 1919. 

In all, 17 261 breeding animals have been supplied to n 067 farmers on 
favourable conditions. Talde I shows the complete record of animals sup- 
plied by the Department since tJie year when the act first came into opera- 
tion, and Table II shows the number of farmers wlio have taken advantage 
of the assistance and facilities offered by the Department in virtue of this 
act. 


Tabrk I. — Numbers of hreedini^ animah distribiiled 
by the Government hehmen 1913 and 1918. 


Years 

Pu re-brecl 

bulls 

Ptirc-bred 

cows 

Grade 
cf)ws and 
heifers 

Purc-bred 

rams 

Grade ewes 

Swine 

Total 

animals 

1913 

19 

IS 

3{5 


1000 


138 ^ 

1914 

41 

X 4 , 

483 

X 3 

482 

2 

I 03 S 

1915 

S.|. 

12 

368 

35 

2120 

3 '' 


1916 

1 50 

<;» 

3 r-i 

TO 

852 

— 


T917 

158 

10 

1322 

33 

2968 

283 

4114 

1918 

135 

7 i 

1725 

127 

4061 

33 

i 5088 ' 


581 

51 

' 4585 

gis 

S! 48 ». 

321 

,11 361 


Tabue II. — N imihen of farmers who have taken advantage of the facilities 

afforded by the act. 


Number ' of purchasers 


1914 

1 3C915 

1 1916 j 

1917 

1 1918 

I Total 

of cattle 

127 

165 

184 

243 

356 

310 1 

' 1383 

of steep . . . , 


18 

52 

30 i 

101 

162 

363 

of pigs 


2 

3 ! 


283 ! 

; 33 i 

m 
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' HORSES 227 - The Sei^ice of State Stallions in Italy during 1 § 19 . — Moreschi, b., in Giornak 
AND MULES n Agficoltiifa della Domenica, Year XXIX, No. 37, p. 269, Piacenza, Sept. 14, 1919. 

At the end of July, 1919, the State stallions had served 62 977 mares, 
distributed as follows among the districts belonging to the different cen- 
tres : Crema — 15 857 ; Ferrara 10 850 ; Santa Maria di Capua 9 815 ; 
Reggio Emilia 7 815 ; Ozieri 8 670 ; Pisa 5460 ; Catania 5384. As the 
stallions, contrary to regulations, continued to be used after this date 
in many districts, the above figures will have to be slightly modified. The 
total number of mares served in 1916 by government sires was 46033. 
Hence there is a considerable increase in the last few years ; in Sardinia 
it amounted to 50 % from 1918 to 1919. Estimating the number of 
stallions in service during 1919 at i no, each of them them served on the 
average, 57 mares. 

228 - Mules in French West Africa. — I/OYER, M., in Bulletin de la SocUU NaUomle d'Ac- 
dmatationj Year EXVII, No. ii, pp. 332-233. Paris, Nov., 1919, 

The substitution of animal traction for human porterage is of great 
economic and social importance in French West Africa. 

A mule yoked to a light cart is capable of transporting 500 kg., or the 
loads of 20 men (a man s load is 25 kg. for 25 kilometres per day, on the 
average). It costs in food only 25 centimes per day and hiring charges come 
to I franc per day at most, with food and attention included. A mule 
driver in charge of 3 mules and 3 carts will cost i franc (men porters cost 
from 90 centimes to i franc per day, including their return journey). 

Mules alone can serve for this purpose, as the African horse is no good 
for draught on account of its breed, and oxen can take only 100 kg. and do 
not stand up to long journeys. 

Under such conditions it is necessary to breed mules fit to fulfill the 
conditions of transport in West Africa, and the selection of stallions should 
be specially investigated. The Poitou jack donkey must be discarded, as 
it gives a mule that is slow, heavy, too big, a bad rcsister of heat and one 
troubled with hoof splitting ; the Pyrenees jack must also be discarded, al- 
though it would give a mule of the desired size. The most suitable mule 
is the medium artillery one, sired by the vSpanish or Moroccan jack ; it is 
of small size and is not liable to foot troubles. 

In Africa, the mule exists only accidentally (i) as the natives, although 
they greatly appreciate the animal, refuse to breed it deliberately under 
the belief that it is the result of a mating contrary to nature. 

It is necessary to breed mules on the spot, because those sent to French 
West Africa are too expensive. There are suitable animals in French W. 
Africa, especially in the Volta basin, but service is difficult, as the native 
jack is indifferent. On the other hand, the European jack donkey and the 
' Moroccan which have already served do not give rise to this inconvenience. 


(i) The latest census in French W. Africa (xgi2) gives xi6ooo horses, 7 800 000 cattle, 
5500000 goats, and 4500000 sheep, hut mules are not mentioned. •*-* SeeR.,' Feb., 1919, 
No. 146. 
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To tile aclvaiitages to be gained 'by using mnlcs.for.ttarivSport iimst be 
added those that would be provided in ploughing, which neither oxen nor 
horses can manage in tropical countries. 

229 “ The Maoillii Breed of Cattle In Ireland, — HircEKiL, s. in Hoemrs Dimjm 

man Vol. No. ii, p. 551 5 Fori Atkinson, April. .|, 1919. 

The Irish ‘‘ Maoilin breed of cattle, hornless, with dark brown yel- 
low coat, generally whole coloured sometimes spotted white on the’ head 
and shoulders, is veiw ancient and at the present time there are only 8 or 9 
herds. Several skulls of .animals of this breed have been found in the 
“ craniiogiies ” (i). 

According to some writers, the native home of this breed stretches east 
of the vShaiinoii tliror.gh Tongford, Westmeath, Kings County and Tipper- 
ary ; at the present time it is found chiefly in the west part of the island 
from Donegal to Cork. The distinctness of the breed is shown by the fact 
that, however much crossed, it is dominant and recognisable even to the 
10 til. generation. It is due to this fact that the breed is not to-day entirely 
extinct. A ^ociety has been formed for re-estabHshing this breed. 

'' Maoilin ” cows are excellent milkers ,* they give from 8 to 10 gallons 
a day in summer and 4 or 5 gallons a day in winter of delicious rich milk, 
They are not liable to any disease. According to the author the hornless 
character of some of the present Scotch and English breeds may be 
due to cattle introduced into East Anglia and Scotland by early Irish 
colonists. 

230 - Inheritance of Quantity and Quality of Milk Production In Bairy Cows. — 

Castlb, W. E., in Pfocedm^s of the Natioml Academy of Sciences of the United States of 

America, Vol V, No. 10, pp. 428-434. Washington, October, 1919. ; 

In 1911, Mr. T. J. Bowokbu mdertook, at his farm in Eramingham 
(Massachusetts), an experimental study on a large scale of inheritance in 
dairy cows by the modem method of crossing pure breeds and looking for 
a combination, in the 2nd crossbred generation, of the characters differ- 
entiating the breeds used in crossing. The breeds which he selected for 
trial were the Holstein-Eriesian (which surpasses all others in the quantity 
of milk produced) and the Guernsey, whicli is distinguished for the qua- 
lity of its milk. He started with the idea that, if the quantity and qual-, 
ity of milk production were independently inherited characters, it should 
be possible to combine them in a single breed by crossbreeding, in accor- 
dance with Mendee's laws. The experiments were continued at Eraming- 
ham up to 1919, and will be carried on by the University of Illinois. 

The Holstein' cows were mated with a Guernsey bull and the Guern- 
sey cows with a'Holstein bull. Altogether, between 1912 and 1919, 140 
calves were produced ; by mating heifers with bulls, 35 living F^ 
calves were obtained, all vigorous, and well grow'n. The Fj cows calved 

(i) The Irish name for a kind of blockhouse used in ancient tinles as fortresses by Irish 
chiefs and which were generally 'built on islands. —Cf. Notmau Umiisse illustrL Paris, Tibrai- 
rie Earonsse. {Ed,) 


CATTLE 



226 


CATTLK 


for tlie first time at a slightly earlier age than the cows of either pure 
breed, which is evidence of their vigour and early maturity* 

The following data have been taken from the tables showing the^ milk 
and butter-fat production for the ist and 2nd lactation periods of the pure 
bred cows and of those crossbred : — 

Milk uni buitef-fat production of cows of pure Holstein md Guernsey 
breeds md of cows bred by crossing them. 


Breed 

'N6mber 

of 

Cows 

Average age at 

calving 

Average 
quantity of 
miik produced 

Percentage 

of 

butter-fat 

Average 
quantity of 
butter-fat 
produced 


ist. lactation period. 



Holstein 

25 

2.8 years 

7673 lb. 

3*4 

261 lb. 

Guernsey 

S 

2.7 

.4617 

5.0 

230 

Fj crossbreU .... 

1 

3: 

2.6 

6 612 

4.08 

i 

270 


2nd. lactation period. 



Holstein ...... 

20 

4 years 

9475 lb. 

— 

322 lb. 

Guernsey 

S 

3-8 

5 593 

— 

280 

Fi crossbred .... 

13 

3-9 

8663 


383 


In the ist lactation period^ and still more in the and, the cross- 
bred cows gave results superior to the mean between the results given by 
the pure breeds producing them both as regards the quantity of milk and 
fat. But the record of variations relatively to the mean in the case of' 
crossbred cows must be awaited, unless the quality and the quantity 
of milk production are transmitted by independent factors ; in that case 
it should be possible to combine them and to obtain inheritance trans- 
mission. 

The two reciprocal crosses differed very slightly, and inversely in the 
two lactation periods ; it seems, therefore, unlikely that any sex-Hnked 
factors are concerned. 

231 - Cattle Feeding Investigations in Kansas, 0 . S. A. — Kamas AuncuUufai Experi- 
ment station, Report for the year 1917, pp. 28, 29, 39, 40. Manhattan, 1918 ; Report for 
the Year 19x8, pp. 40-42. 1919. 

Eighty-four grade Hereford calves from the Fort Hays agricultural sub- 
station were divided into six lots and full-fed for the production of yearling 
beef. Four lots were used to compare good sweet-clover hay and green, 
brown and black alfalfa hay. The concentrates used were shelled maize 
and oil meal. The black alfalfa had been stacked immediately after cutt- 
ing without being cured. It was charged at $5 per ton, whereas the price, 
of the other hays was put at $15, 

The black-alfalfa lot was given almost twice as much hay as the other 
lots 'but ate somewhat less grain. The gain averaged lowest and was the. 
most expensive of any lot with grain. The green-alfalfa hay' lot made 
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slightly better and more economical gains than the brown-alfalfa lot. The 
lot fed with sweet clover hay made about the same gains as the green-alfalfa 
hay lotj but these were cheapest. 

The two remaining lots were used to compare ground maize, barley, 
and linseed meal with shelled maize and linseed meal when the roughage 
consisted of brown alfalfa and silage in both cases. The maize and barley 
lot made the fastest gains of any of the six lots, but next to the black-al- 
falfa lot these were the most expensive. The other lot made rather low but 
cheap gains. 

Progress is reported on a project at the Fort Hays sub-^station concern- 
ing the development of breeding heifers. During the second winter of 
the experiment the cows which had calved at 3 years made better gains 
than the group that calved the succeeding spring as two-year olds. In 
both groups the lots receiving maize and cotton-seed cake in addition to 
roughage averaged somewhat less than twice the gain of lots fed with only al- 
falfa hay silage and wheat straw, but at somewhat more than twice the cost 
In the case of 2-year olds, the grain-fed lot had less trouble in calving. 

At the Kansas' agricultural station at Manhattan, 5 lots, each consist- 
ing of 6 steers and 4 spayed heifers were fed 5 months in winter for the pro- 
duction of baby beef 'h The check lot received the following approxi- 
mate daily ration: — shelled maize 10 lb., linseed meal 1.7 Ibi, immature 
maize and Kafir corn silage 10 lb. and alfalfa hay 4.51b. ; the others received 
some variant of this. A ration in which the maize was ground produced 
slightly greater gains and more finish than the check ration and the added 
profit more than offset the cost of grinding. A lot receiving cottonseed 
meal instead of linseed meal showed inferior finish, although the gains were 
only slightly decreased. Until the end of the third month the calves re- 
ceiving cotton seed meal had gained more than any other lot and showed as 
much finish, but after that time cottonseed meal did not seem to stimulate 
the appetite in the same way as linseed meal, with the result that they 
would not eat as much feed and could not make the gains. 

A lot receimng no silage but nearly doubling the alfalfa consumption of 
the check lot, made the least profit per calf of any lot, due partly to the differ- 
ence in prices charged for alfalfa and silage, and partly to lower gains. 
A lot receiving neither silage nor supplement but over twice the check ra- 
tion of alfalfa made the slowest gains of any lot and next to the lowest 
profits. 

232 - Comparison hstween laps and Binegrass as Pasture for Fattening LamH to 

Kentucky, U. S. — Horlacher,E. E., in Breeders Gazette, Vol. XtXXV, No. 26, p. 1508 

and 1510 Chicago June 26, 1919. 

In an experiment made at the Kentucky Experiment Station the 
author has compared rape and bluegrass {Poa pratensis) as forage crops for 
fattening lambs. The lambs sucked their mo-thers at night and morning ; 
during the day they were separated from the ewes and placed in the pas- 
ture ; they were also given half a pound of a nuxtuie of oats and bran, in the 
proportion of 2 : i per head per day,', The test lasted 42 days commencing 
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each on J itne 20 1918. One lot of 10 lambs was placed on an acre of 
Miiegrass (wliich had not been previously pastured) ; their average initial 
Eve weight was 62.3 lb. ; they had an average daily gain in live weight of 
0.31b. per head and they consumed 1,91b. of grain per pound- of gain. 

Another lot of 10 lambs which was placed on an acre of Dwarf Essex 
rape, had a average initial weight of 59,41b ; the gain in live weight was 
0,38 ib, per head daily ; this lot only required 1,6 lb. of grain to produce 
an increase of i lb of live weight and were in better condition and more 
appreciated on the market than the other lot. 

During the first two weeks of the test, the lambs placed in the rape lields 
scarcety touched it, with the result that the lambs feeding on the l^luegrass 
made almost double the gain in live weight that was made by those on rape. 
By the middle of J uly the pastures were getting dry ; the bluegrass was still 
good for forage, but it was short and brown ; thp rape was turning brown 
and yellow. At the end of the 4th week the lambs on rape had regained, 
in comparison with those on bluegrass, all that they had lost at tlie beginn- 
ing and had taken the lead. The 5th week was constantly wet, which 
freshened the pastures, and the difference in favour of the rape was therefore 
not so marked as it would have been if the season had continued normal. 

233 “ Goat and Sheep Rearing In Brazil. — in Bulletin Commercial de la Section des Ajjaiyes 
iconomiqms et commerciales du Minisiere des Relations exUrieims, No. -4, p. 19, Rio de 
Janeiro, October, 1918. (Contributed by Prof. Deoclecio de campos, Delegate for 
to tbe International Institute of Agriculture). 

Brazil is admirably suited for goat and sheep rearing. According to 
the estimate made in 1916, Brazil possesses 6 919550 goats, distributed 
in the different States as follows : — 

Alagoas 

Amazonas 

BaMa ...... 

Ceard - 

Federal District • . 

Espirito vSanto - . . 

Goyaz 

Haranliao 

Matto Grosso . . . 

ACinas Gcraes - . . 

Pal'd 

Parabyba 

Parana 

Pernambuco .... 

Piauby 

Rio de Janeiro - . . 

Rio Grande do Norte 
Rio Grande do Sul 
Santa Catharina . . 

Sao Paulo ' . . . . 

Sergipe . , 

Territory of Acre 

Total' ... € $ 1 $ 65 © goats • 


251 6S0 goats 

7 640 )) 

c 779 Sco )> 

4.64 7.-10 

5 5<"'<5 « 

44 980 
83 800 W 

218060 H 

18 8x0 )' 

426 330 
17 S20 H 

84] 190 » 

67 770 

710 830 5 ) 

420 8 20 >'! 

89 6/0 » 

352 000 « 

76 2 So M 

19039 
364 601 » 

174 '« 

X 2 60 )) 
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Brazil occupies the second place in the list of countries uiiich possess 
herds of goats, as may be seen from the follouing table 


Union of South Africa 

BrazIL 

Argentina 

Algeria 

Germany ..... 
Spain 

Austria-Hungary . . 

Italy 

Bulgaria 

France ....... 

Portugal ...... 

Serbia 

Tunisia 

Switzerlanci .... 

Chile 

Norwas^ 

Netherlands .... 

Belgium 

.Japan 

Sweden • ...... 

Uruguay . 


II 520 744 goats 
6 did 5511 )) 

3 945 9S6 
3 772 424 
3 43S 290 
3116238 
3014190 » 

2 714 '^>28 5* 

I 459 344 )) 

I 230 2 38 n 

1034318 f 
630 579 » 

499 164 
35S093 -I 
288056 5^ 

240 303 ' )i 
232 478 » 

217823 
89 488 » 

71 054 » 

19951 » 


Of simp Brazil in 1916 possessd 7 204 920, distributed as follows among 
the different States : — 


Alagoas 

Amazonas 

Baliia 

Ceara 

Federal District - . 
Espirito Santo . . . 

Goyaz 

Maranliao 

Matto Grosso . . . 

Para 

Parahyba 

Parana ...... 

Pernambuco .... 

Piauhy ...... 

Rio de Janeiro . . . 
Bio Grande do Norte 
Rio Grande do Su! 
Santa Catharina 
Sao Paulo .... 

Sergipe ...... 

Territory of Acre . • 


I S3 530 sheep 

12 810 » 

1 841 900 i> 

320950 >9 

3 020 )) 

36260 >» 

78 040 )» 

84 82a It 

47 53 ^> « 

33 570 •> 

189 560 » 

79 200 

356 520 
256060 » 

63 510 » 

207 510 

2 622 920 « 

29 770 » 

149470 ' a 
145 460 » 

2 049 a 


Total . - . , 'y ft »4 sheep 
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SHEEP — GOATS AND SHEEP 


Altliougli tlie couiitr}" is second in the world for its niiinber of goats 
it lias not yet reached an outstanding position for its sheep. 

The chief sheep-rearing countries are listed below, in order of impor- 
tance for iittttibers (before the war) : — 


AusttaJia ..... 

Argeiitina 

United States . • . 
Russia in Enrope 
Union of South Africa 
United Kingdom 

Uruguay 

New Zealand . . . 

Spain 

Russia in Asia • . 
Austria-Hungary - . 

France 

Italy 

Btilgaiia 

Algeria 

Brasil 

Germany 

Clule 

Serbia 

Portugal 

Norway 

Canada 

Tunisia 

Sweden 

Netherlands .... 

Benmark 

Belgium 

Switzerland . . . - , 


S5 057 402 ovini 

83 546000 )> 

48 483 000 « 

42 785 657 » 

35 710 843 
28 1 81 540 )> 

26286296 
24 78 Sc 50 » 

15S29951 
14519629 
337 542 

12079211 »' 

II 162 962 >* 

S 633 38 S 
833S023 » 

^ )> 

5 073 478 » 

4577194 » 

3 8x8 997 
3 072 988 » 

I 329 559 » 

r '265 10 1 
1119 310 « 

988163 
8420x8 
254 428 ). 

xSo 373 « 

171 635 


Recently the Federal Government of Brazil, recognising that this 
branch of the industry w^as not by itself attaining the importance which 
the splendid natural conditions of the country could confer on it, promul- 
gated a Decree which granted various favours specialty to the breeders. 
The following are some of the provLsions made : 

Decree of Febnmry 27, 1917. — Art. 1, — The Govenunent, 'with 
the aim of encouraging and developing sheep and goat breeding, will as- 
sist the States, Municipalities, Agricultural and Breeding Societies, Atiin'ial 
research stations and private individuals, when approved as |•')eTfectty 
suitable, by granting them the following favours : 

a) Payment of a sum equivalent to % of the purchase price and 
of transport charges on breeding animals of the two species in question 
purchased abroad, up to a maximum of 25 animals of both sexes for each 
breeder. 

h) Payment of the amount of 15 paper milreis (i) per animal import- 
ed' and transport inside the country for breeding ewes up to 1000 head. 


(i) I papa milreis is. : 4 d. at par. (Bd.) 
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c) Pure-bred ewes or she-goats and rams for breeding, in excess of 
the number of head mentioned tinder a), will give the right to the benefits 
indicated in b) up to 1000 head in number. — 

Aft 3 — In order to obtain the above benefits the interested parties 
vdil have to prove : 

1) That the extent of the land destined for rearing is in the propor- 
tion of I hectare to every 4 head. 

2) That the land is dry and loamy. 

3) That the fields are well cleared and no thorns liable to spoil the 
wool are to be found in them. 

4) That they possess abundant and suitable fodder. 

5) That they have a supply of pure running water. 

6) That they are situated in a dry temperate climate. 

7) That they have to hand suitable equipment, such as folds, diping 
troughs, places for storing and preparing wool. 

8) That the regulations of the health authorities have been observed 
at the time of importation and that the animals imported are not under 
one year and a half or over three years of age. 

Art 3. — All regulations to the contrary are abrogated. 

ForeiCxN Tradb. — In 1916, Brazil exported 326 sheep to the value of 
4 651 paper milreis and in 1917, 126 to the value of 2 600 paper milreis, 

111 1916 Brazil imported two goats, worth 253 paper milreis, and in 
1917, 6 animals worth 729 paper milreis. 

In 1916, the import of sheep was 1412 head valued at 187 091 paper 
milreis, and in 1917, 3 409 head valued at 247 059 paper milreis. 

All these imported animals are pure stock for breeding. 

234 " 'The Breeding of “Kameik” Pigs in Eastern Bulgaria. — gancev, g,, in pros 

Zemkdielsko-Skotovodsto, Year 11, No. 7-8, pp. 154-158. Sofia, Sept.-Oct. 1919 (i). 

With the exception of some unsystematic attempts at crossing with 
Berkshire, Yorksliire and Mongolitza breeds, allthe pigs bredon a large scale 
in Bulgaria are of native ori.gin. The “ Balkanic ” breed predominates 
but it contains local types differing slightly from one another according 
to the climatic, topographic and feeding conditions of each zone. 

{i) In his work entitled Le fmze bovine esuine della Serbia (Bologna, 1918) E. Maschejrosu 
states that the improvement of native pigs in Bulgaria dates back to 1884. In that year 
English breeding animals, Yorkshires and Berkshires, began to be introduced, and the Govern- 
ment established piggeries with boars and sows at the schools of agriculture and at the stud 
stations. Only in 1906 were piggeries set up (at Kaja-lSouroum and Kiala with a view to 
improving the native breed by crossing with the Mongolitza. Ihe latter seems most suitable 
for crossing with the native Bulgarian pig, and it could not be otherwise, as pig breeding there 
is very different from that practised in England : the feed of Bulgarian pigs, and generally 
of all pigs in the Balkan peninsula, consists mainly of pasturage. 

In Serbia, where the native pig belongs to the Balkan breed (the same as most of the pigs 
In Bulgaria), crossing with the Mongolitza pig has always given good results. ^ktM&tehm 
and the black Moniva pig ate improved by crossing with the Mongolitza. Even the ' Serbian ' i' 

half- wild mountain pigs {Kosirechke and Konjari)wh.en cross bred with the Mongolitza give 
excellent progeny. 





Tlie Katiiak pig (Kamcitska Sviiika) belongs to one of these types, 
111 the valleys watered by the large and the siiiall Kaincik, pig breeding lias 
become a coiiiniercial ahair. honseliold rears from 5 to 20 of these 

animals and people owning up to 200 are not rare. The chief breeding 
centres are the villages of Smiedovo, Zlokuceni, Cenge, Novo-Selo, Koprii- 
Khoi, Goreii Ciflik, Arnautlar, Staro-Oriekhovo, etc., situated in the districts 
of Varna, Prieslav and Pravadia (Eastern Bulgaria). 

The Kamcik breed has some wdlcl blood, as wdld pigs, which are still 
fairly numerous in the more mountainous and out-of-the-way districts, 
sometimes mingle with herds of domestic pigs and stay there fora time. 
Also, new-born pigs have on either flank dark transversal markings, disap- 
pearing with age, which are characteristic of the Balkan wild pigs. 

The Kamcik is of iiieditim size : at one year old it is 60-70 cm. high and 
0.80- I' metre in length. It is black in colour, with wdiite and black or yel- 
lowish spots. Well-fed specimens at i 3'ear weigh 80 to 100 kilograms, and 
with age may reach 150 kg. The pork is very good and the yield on the 
average is from 45 to 50 per cent. 

For the greater part of the year the pigs live in the open in herds, 
mainly in the great oak forests w-here the^^ find plenty of acorns, roots and 
excellent pasture. At i year the5r are fed for fattening, which lasts in all 
30-40 days and consists for the first half of the time of acorns, and for the 
second half, of maize. 

Beside so many excellent qualities from the local economic point of 
view, the native pigs of Bulgaria have the fault of being too small and too 
short. Hence the author urges the advisability of improvement hy cross 
breeding. The Moiigolitza breed would be suitable for this purpose. 

235 - Mineral Iiitrlents and Maize in Swine Feeding In Kansas U. S. A. Komos 
A(*riCnUunil ExpcrlmeM Station Report for the Year 1917, pi"). 1P15. Manliattan, 1918 ; 
Report for the y ear 1918, p. 13. 1919. 

Ill order to study the importance of mineral nutrients in swdiie heeding, 
90 Biiroc-Jersey jiigs w’-ere di\dded into 15 lots and fed ^ on maize, with va- 
rious ash and protein supplements. Bone ash w'as a valual:)le addition to 
all rations tried, except those containing tankage, when it proved detri- 
mental. A ration, of maize meal and alfalfa pasture did hot snp])ly all 
the mineral required for 3"oung fattening pigs. 

Six pregnant Duroc- Jersey sows, fed on maize only, and three fed on ;i si- 
milar low’^ush ration ' composed ■ of ground maize, wdieat gluten, find l)lood 
meal pi'oduced small litters of poorly developed pigs, half of wliicli were 
dead in 30 days. The sows were generally in poor condition, find two died 
about 5 weeks after farrowing. Two contnd lots, comprising 3 sows each, 
were fed on a mixture of ground maize 70 parts, shorts 24 parts andt ankage 
6 parts with or without extra mineral matter, and produced healthier pigs 
that grew more vigorously and showed a lower death rate. 

Study of the influence of low-ash rations on pregnant sows was made 
in 1918 with 14 animals, 10 being suivdvors of the preceding year’s work. 
Eyight sows fed on ground maize alone either tap or distilled watcu' pro- 
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diiced 14 dead pigs and 39 living ones, of \yhich only 6 lived for 2 moiitlis, 
Tliree sows fed on maize, maize gluten meal and blot)d meal produced 21 
dead pigs and no living ones. Three sows fed on maize, shorts and tankage 
produced i dead pig and 21 living ones, all still alive at weaning, 60 
days afterwards. 

Study of the effect <jf protein and ash supplements to maize in the fat- 
tening ration was made with 66 Duroc- Jersey pigs weighing at the start 
about 45 lb. a head and di\dded into lots of 6 each. The feeding methods 
are judged largely by the time necessary for the x^igs to gain 150 lb. 

vSeven lots were fed on alfalfa pasture, and 4 in dry lots. Of the 7 for- 
mer, the 3 lots ill which maize was the only concentrate took longest (104 to 
107 days) to attain the desired weight. Additional ash had no axipareiit 
influence. 'The most rapid gains (97 days) were made by a lot given 
6 % of the concentrate as tankage and which had access to extra mineral 
nutrients. A lot in which shoits and tankage (4 : 1) formed 20 % of the 
grain ration gained 150 lb. per head in 99 days. Two self-fed lots, one with 
maize, shorts and tankage and the other with maize, tankage and additional 
ash, required 100 and loi days respectively. Three of the lots not on 
pasture received shorts and tankage (4 : i) as supplement to maize. A feed- 
ing period of 112 days was required for two whose grain rations were 70 
and 60 %, maize, respectively, and a period of 105 days for the other in 
wdiose ration the proportion of maize was gradually changed from 40 
to 80 per cent. The fourth lot not on pasture had free choice of maize, 
shorts and tankage and needed 104 days' feeding. Shorts and tankage 
were coiisuiiied approximately in the jii'oportion 8 : i and formed 
about 30 % of the ration. 

23(5 - The Influence of GrouMnuts and Rice Bran on the Quality of Pork: Experi- 
ments in Texas, tJ. S. A. — Burk, 1,. B,, Texas A^ricnlt'imil Experimmi Station 
Bulletin 334, pp. 5-13. i fig. College Station, January, 19x8. 

The purposes of this experiment were to deterniine : — - 1) The value 
of groundnuts as hog feed; 2) the kind of pork that groundnuts will 
produce ; 3) whether soft oily pork can be profitably hardened by feeding 
a grain ration ; 4) whether or not hogs can be prevented from getting soft 
when grazing on groundnuts by feeding a half grain ration ; 5) the kind of 
pork produced by milo maize and rice bran ; 6) the feeding value of the 
different rations. 

The experiment involved 12 lots of 10 pigs each, averaging 107 lb. 
perdiead. The different lots were under obsenmtioii at varjing intervals, 
between October 12, 1916 and January 19, 1917. For 20 days or more 
previous to the experimental periods all the hogs were fed on a balanced 
grain ration of milo maize chop and meat meal. All the lots except Kos, i, 
2,11 and 12 grazed on groundnuts or were fed on groundnuts in dry lots. 

The hogs grazing on groundnuts produced an average of 158 lb. of pork 
per acre, "the estimated , yield of groundnuts being 19 bushels. The 
groundnut-fed hogs that were finished on grain were changed gradually 
fronr groundnuts in order to prevent the animals from going off feed. The 
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success of tMs iiietliod is indicated by the fact that every lot made its best 
■gains during the week of the change. The lots on cottonseed , meal and 
milo maize W’-ere fed for 80 days without any signs of cottonseed meal 
poisoning. 

Some of the results of the feeding and slaughtering tests are given below. 

At the beginning of the test two, hogs from a check lot were slaughtered 
and placed in a cooler temperature held at 32®F, After 24 hours they 
were firm. At the end of 40 days four hogs that had grazed with lot 8 on 
groundnuts were slaughtered and held at freezing temperature. These car- 
casses were soft and oily both after 24 and 48 hours of cooling. At the 
end of the experiments the hogs were sold to a packing house in Fort Worth, 
Texas, subject to a killing test. They were examined after being held in 
the coolers for 24 hours at from 32 to 38^. The results of this '♦examination 
are given in the following table. 


Effect of gfoimdmits and rice bran on fork. 
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3-0 
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{!) One pig tenioved, sick. 


In addition to the slaughter test, melting point determinations were 
made by the station che mist of samples of fat taken from the leaf fat, 
shoulder and along the back of three hogs of each lot -(i). The hogs fed 

(i) See R.i Oct-Dec., 1919, No. 1200. {Ed.) 
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on grotttidtiuts tlarougiiotit the period and killing .soft, showed a iimck lower 
melting point than those receiving a straight grain ration throughout and 
also a lower melting point than those fed on grain for 30 to 60 days after 
grazing on peanuts for 40 days. In practically every case the melting 
point test corroborated the test in the coolers. The hogs were valued at 
the beginning of the test at 7.5 cents per pomid. They sold for 10.9 cents 
on the Fort Worth market, the soft or oily hogs being docked 1.5 cents 
per pound. In spite of high prices for feed and labour a profit was made 
on every lot except No. i, 

237 -Alfalfa Meal lor Fattening Figs, in Iowa, U. S. A.— Eward, j. m., in The 

Bteedefs Gazette, Vol, 75 , No. 16, p. 918. Chicago, April 17, 1919. 

At the Iowa Agricultural Station two groups of pigs weighing 52 pounds 
at the beginiiing of the experiment shortly after weaning time were fed on 
grain and tankage from a self feeder, free-choice style. Group I, on a ration 
of shelled maize alone, reached 225 pounds w^eight in 115 days. Group II, 
on a mixture of ground maize and ground alfalfa, took 138 days to make the 
same weight, i. e. 20 % longer time. This group consumed less tankage 
than the first one, but the figures for the cost of the feeds per unit of grain 
sliow^ that 18.8 pounds of alfalfa and 32.8 pounds of maize equal 10.3 pounds 
of tankage. Thus, even excluding 23 days of labour,, the group fed on 
ground alfalfa showed to least advantage. 

On the other hand, ground alfalfa gives excellent results as an addi- 
tion to maize for pregnant gilts, which have to keep in good condition 
without fattening. 

238 - Castration Due to Feeding Cocks Exclusively on a Meat Diet. - p^:zard,a., mvmm 

in Cmptes rendtts de V Academic des Sciences, Vol. XEXIX, Xo. 34, pp. 1177-1179. Paris, 

Dec. 15, 1919. 

In a series of experiments carried out between 1901 and 1906, F. Hous- 
SAY (i) studied the modifications produced in cocks and hens by an all-meat 
diet. Amongst the results obtained, this author found a diminution of sex 
dimorphism; — progressive sterility, cocks losing their fighting instinct, 
hens acquiring spurs, etc. 

Having established that sex characters depend on the genital glands, 
the author was led to investigate whether the facts observed by Houssay 
were not connected with some modification of these glands, resulting from 
the kind of feeding. The modifications of sex dimorphism appearing in 
cocks fed on meat can be interpreted rationally by the work carried out 
by the author between 1910 and 1918. 

The following are the conclusions arrived at from these investiga- 
tions : — . 

The variations in sex dimorphism appearing in meat-fed cocks can no 
longer be attributed to the diuct influence of the diet. The truth is that 
an exclusively meaty diet brings about a slow intoxication of the organism, 
to which the genital glands are especially sensiti^^e and in consequence 

(i) F. Houssay, Variations experimentales. 3 §;tudes stir 6 gcnemlions de ponies caiiii.- 
votes {Arch, de Zod. ex>p, et i^cn. VI, 1907, pp. 137-332). {Atitkofs note) 
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of which may gradually become atrophied or not devcio]). Then, as 
a secondary effect there appear the well-known niodiiications which result 
from castration. 

These results may serve as basis for an explaiiutioii of tJie neutralisa- 
tion of worker bees, or better for the inverse traiisfoiiiiation of a worker 
larva to a \drtually fertile queen. In addition, they show that the response 
made by the organism to the suppression of the tevStes is unified whatever 
be the cause of this suppression (physiological, pathological or by opera- 
tion). 

Results of the same nature were obtained by ScHBPijJaiANN on geese 
(1906) (i) and by C. B. PAun on rats (1906) (2). They give a glimpse at the 
generalisation of the facts connected with castration due to feeding. 

239 - Bee« Keeping and Honey Production in the United States, — J'ones, s. a., iu 

U. S. Depciftment of AgnciUiurc, BiUldin, No. GS5, pp. 61. Washington, June 20, 1918, 

Statement and discussion of numerous statistical data relating to bee- 
keeping and honey production in the United States. A series of Tables gives 
for each State : the number of hives on farms, the percentage of total swarm- 
ing in the various months, wintering (food and protection against cold), 
losses from disease and during wintering (causes and percentages) , annual 
production of honey per colony, the total annual honey production, the 
form of honey produced, the colour of the honey, the disposal of the 
honey taken (domestic use or for market), the value of the export of 
American honey from 1911 to 1917, the import of honey into the United 
States from 1911 to 1917, the principal plants furnishing nectar and pollen 
with average dates of the beginning and end of flowering periods, tlie 
plants furnishing nectar and pollen for surplus honey (as distinct from that 
which the bees consume). In conclusion the geographical distribution of 
the more important homes and the conditions and prospects for the 1.918 
honey season are given. 

Dealing only with the general averages for all the States we have the 
following figures: 

Incrkasis m nitmbE'R on cotONims in mn varioits mon'Xhs- 
OF I'HES WARMING- SEASON INFRRCRNl'AGESOFTmU.lT9TAt ANNUAEINCRKASI^ : 
^areh 3,5%, April 16.4%, May 23.1 %, June 36.2%. I'uly 14.8“,, 
August 4 %. 

Wintering, — Usual length of period between autumn and spring 
nectar flows : 5.8 mouths : longest period that the bees Temain in the 
hives without a flight in an ordinary winter: — 1.5 months; ajiiount 
of honey stored per colony at the commencement of the winter : — about 
33 lb.; method of wintering: ™ in cellars 9.1 % ; in double walled and 
packed hives, 9 % ; packed or in cellar (not separated), 4.3 % ; packed 
above, 2,5 ; wrappings of tar paper, etc., 0.9 % ; straw covering and 

(i) Sc'HEPELRiiANN,, Ueber die gestaltende Wiittwg verschieclt^iier XrSniaiirtmg mi die 
Organen. der Gans {Arck /. Eniw., Vol XXI, 1901) ; Vol. XXIII, 1907), — .(g) C,,,B. Paul, On 
the laflttence Excessive of Heat on the Hale Reproductive' cJrgans {Journ, of Phys. 
Vol, XXXIV, 1906), {Author’s mte). 
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iiiiscellaneotis, i % ; total percentage of hives protected against cold, 
26.8 % ; (ill the southern States this precaution is not necessary) « 

Losses prom disease in summer and winter. — Summer 
losses : — in 1915, 1.5 % of the colonies ; in 1916, 2.3 % ; in 1917, 3.5 ^0 ; 
winter losses from all causes : — in the 4 winters of 1914-1915 to 1917 — 

1915, 12.6, 13.3, lO.i, and 18.7 respectively. 

Annuae honey production per coeony., — Average for all States 
during the quinquennial period 1913-1917, 41.6 lb. 

Totae production of honey in the United vStates (census of 1909) : 
— 54 814 890 lb. 

Form in which the honey is produced (percentages for the 4 years 
1914 to 1917, respectively). — ■ Comb honey in sections: — 41.7, 40.0, 
38. 1, 37.9 % ; 1101163?' extracted b3^ centrifugal machines, draining or 
pressing : — 42.1,, 41.0, 43.8, 48.4 % ; comb honey more or less broken 
and mixed wdtli liquid hone3" C' '' chunk '' honey) : — 16.2, 

19.0, iS.i, 13-7 ''"o- 

Coeoetr of the honey. — White 42.8 % ; light amber 29.5 ; 

amber 17. i % ; dark 10.6 %. 

Exports and Imports. — - For the fiscal years ending J uiie 30, 1915, 

1916, 1917 and for the 6 months ending December 31, 1917 respectively 
there were the following values, iii dollars, for exports : — 114 038, 
252 487, 736 139, I 254 887 ; and the following values, in dollars, for 
imports : — 255 274, 232 896, 455 167, 580 742. 

Prior to the war the export was chiefly to Germany, during the war 
it was niainl}’- to the United Kingdom. Imports came chiefly from in- 
sular possessions and from Central America. The quantities imported 
in the above-mentioned years and the average values were : -r- 303 965 
221 224, 437650, 227092 gall, worth 41. i — 44.1 — 67.7 — 112.7 cents per gah. 

Peants furnishing nectar. — Percentage of the total honey 
collected, furnivshed by the nectar of each kind of plant : Alfalfa, 7,7 % — 
alsike clover, 1.4, % ; Melilotus 6.2 % ; white and crimson clover, 19.6 % ; 
fruit tree flowers, 0.6 % ; lime 3.5 ; Ilex opaca, 1.1 % ; Robinia sp., 0.9 % ; 
Diospyros virginka, 0.5 % ; Oxydendnun sp., 1.6 % : Liriodendron sp. 
2.S Nyssa spp., 3.1 % ; other trees, 3,8 % ; Ilex glahm, 1.6 % ; Rhms 
0.7 % : other shrubs, 7.4 fl;, ; Rubus sirigosus and other species, 0.6 % ; 
other wild plants with small fruit, 0.6 % ; buckwheat, 2.9 % ; cotton, 
4.0 % : other plants cultivated in large crops, 1.7 % ; aster 1.4 % ; Soli- 
dago vifgmmay 2.1 % ; Polygomm persicaria, 2 % ; Bidens sp. and Co- 
reopsis sp., 1.3 %3 other miscellaneous plants, 7.6% — Mends: — 
Alfalfa + sweet clover, 1,4 % ; mixed clovers, 2,0 % ; clover + lime, 
4 % ; other blends, 5.9 %. 


240 - A Possible Explanation of the Sex Question in Bees. —See No. 23S in tMs Review , 

241 - The Plants Dangerous to Bees. — See No. iss. in tMs Review, 
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sEBicTOiuRE 242 - He Partial SterlllsatioE of Mullierrs^ Lmns to Silk-woni Feeding. — sacchi, 

R.,hi Le StazionispmmentaUagfarieitdiane^V'ol. 5^f Nos. 7"9? PP* 332"343* Modena, 

1919.' 

The partial sterilisation of miilberiy leave lias been held up as a preven- 
tive against iiacherie „ and as a means of obtaining more silk of better 
quality. 

Ill order to test the value of this opinion^ the author made a series of 
experiments, of which the ones described in the present study form the last 
part. 

From prerioiis experiments (i) it was concluded that 

1) If the worms are fed on leaves washed with water or an aqueous 
solution of iysoform or “tachiol'' (silver fluoride), far fewer leaves are 
consumed than if they had not been subjected to the treatment described* 

2) Although silk worms fed on moist leaves eat less they weigh more 
than those fed on dry leaves. 

3) The treatments described did not prevent the occurrence of a few 
sporadic cases of '^flacherie,, and emaciation. 

4) The silk cover of cocoons from silk worms fed on partially steri- 
lised leaves is heamer than that from silk worms fed on ordinary leaves . This 
increase in weight also occurs when the silk worms are fed on leaves sufB- 
ciently well washed with fresh or boiled spring water. 

5) The feeding of silk worms with washed leaves has a favourable 
influence on the quality of the silk, particularly on the length, tenacity^ 
and elasticity, as well as the weight of the reeled silk. 

The greater weight of silk and the lower consumption of leaves, pre- 
viously observed in 1906 by Prof. P. Bucci (BoUettino della Societd degU 
Agricoltori italiani, No. 4, igo6), suggested that larvae fed on treated leaves 
* would assimilate a greater quantity of nutritive principles from the leaf. 

Ill order to check the accuracy of this idea, the author made a series of 
weighings and analyses of the leaves fed, of the leaf residues collected, and 
of the excreta collected. In tins way the data grouped in the subjoined 
table, among others, were obtained. 

The quantity of dry matter ingested and assimilated by the silk worms 
fed on washed or partly sterilised leaves is lower than in the case of un- 
treated leaves. The .surplus weight of larvae and cocoons is due to a higher 
content of water. When the cocoons are dried, those from silk worms fed 
on natural leaf weigh more than those from .silk worms fed on washed or 
treated leaf. 

These results agree with similar ones obtained by ViCrson {Annimm 
della R, Stazione hacologica di Padova^ Vpl. XXXIV, 1917). The author 
concludes that washing or partial sterilisation of the leaves prevents nei- 
ther “ flacherie ” nor jaundice ; it does not assist in the production of silk 
but on the contrary appreciably diminishes it, and it does not affect the qua- 
lities of the silk. Consequently in the present state of things, the practice 
is not to be recommended. 

(i) See R., July, 1917, No. 655. (£rf.). 

[%n] 
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Weight of 6 silk worms at end of 4tii stage 

3 » 6 35 » » » » 5tll » 

leaves fed during 4tli stage 

» 3 ) » 5th jj ' . 

Eeaf residues collected during .(.tli stage. . l 
» » » » 5th » . , j 

Excreta collected during 4th stage. , . . . | 

» » » 51^!'^ i 

Utilisation of dry matter in the leaves dur~ j 
ing the $ih stage : — | 

Eats 

Total nitrogen ‘ ; 

Cellulose | 

Ash j 

IfV/g/ii of 30 cocoons j 

Percentage of cover on cocoons ' 


Control 

Eot 

I 43 t 

fed on leaves 

fed on leaves 

lot 

sterilised with. 

sterilised with 

lysoform 

tachiol 


solution 

solution 

1-750 giR- 

2.430 gm. 

1.957 gm. 

23.590 

26.397 

29.640 

942 

S40 

732 

^270 

3450 

3510 

212 

202 

194 

975 

954 

954 

no ; 

100 

94 

984 

1165 

I131 

35-445 %' 

23-074 % 

2S.731 % 

13-243 

9.156 

12.102 

23.746 

9,040 

16.540 

II.OI 2 

2.677 

i 5-746 

76.070 g 

60.950 g 

1 69.065 g 

15-910 % 

15-290% 

15-250% 


FARMENGIISlEERING 

(v 

243 “ TI10 Application of Electricity to Farm Work In Sweden. — Bjerknes, k., 
in Tidskfift for dct Norske Landbruk, Year XXVI, No 10, pp. 409-425 + 28 hgs, 
Christiania, Oct., 1919, 

Ei,ecteicai, Pi,ant foe Aoeicuetoee. — The greater part of the 
electrical energy is produced in Sweden by hydro-electric stations, of which 
the three following supply considerable quantities of energy for agricul- 
tural purposes : — Kungl. Vattenfaldstj^elsens (anlaeg), near Irolhattan 
and Alfkarleby ; the plant of the Electricity Company of Hemsjd, near 
Karlshamn, and that of the South Sweden Electrical Society near Eagan, 
to the north of Malmo. 

The main lines of the Vattenfaldstyrelse have an average tension of 
70 000 volts, which is reduced to 20 000 volts in the great transformers 
at the 2nd grade stations, and then to 1500-3000 volts in the 3rd grade 
stations. This current goes to the agricultural exploitations and serves 
directly to drive the large motors, threshing machines, etc., while for light- 
ing and for driving smaller motors the voltage is further reduced by 
suitable transformers to 220 volts and even less. 

Each 3rd-grade station serves the country round about within a ra- 
dius of 3-4 kilometres, where the subscribers form a Distributing Society 
which, constructs local lines with its own capital. 

To facilitate such undertakings the State grants long term loans on 
good conditions from a special fund, called the Statens Kraftlaanefond. 

The Distributing Societies unite to form District Societies or Cen- 
tral Societies, with their own engineers who carry out controls and im- 
provements and are present in consultation, etc. These societies buy 

* [m-m] 
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material in coiiiiuoii and wholesale, thus effecting coiisideralile ecoiioiiiy on 
cost prices' and obtaining better results, %is to quality and type of iiiateriai. 

For the covSt of electric current, the Vatteiif aldst3n:else works a. double 
scale of prices : 25 ore (0.345 fr. at par), per kilo watt diour for lighting 
purposes, and .10 ore (0.139 agricultural purposes. (In 

addition there is a siipplemeiit for the payment of iutercst and upkeep). 

The Electricity Companj" of Heuisjo ^vorks in a similar inanrter ; 
ill this case, it is the Company itself which carries out the const rticdiou of 
the local lines, arid it exacts in return a higher suppiement from the users. 

Use op Elbcteic Powrnm on Farmas. — As well as for ligliting 
purposes, electric power serves to drive the following niacliirier}' : thresliing 
mills, straw presses, winnowing machines, straiv and fodder choppers, 
kibblers, presses, t^levators, cheese -making, machines, milking iiiachuies, etc. 

Material and Instruments. ■™- A series of notes accoinpmiied,- by- 
photographs serve to give an idea of the many and varied appylications 
of electricit3" to farm work. There is a detailed description of current 
transformed to 1500 volts, illustrated with plans, schemes and figures. 
There are also be mentioned : vSinall motors carried on liauxl barrows, a 
centrifugal pump installation, a \xry simple and practical elevritor for 
bags, a fodder unloading and storing plant, and the ‘‘ Comor electric 
milking machine, the use of which ensures a renuirkable saving of work 
and at the same time the most absolute cleaness and purity of the milk. 
These machines are attached to all the cows at the same tiint‘ and the 
milking is done simultaneously and rapidly, 

244 - Tractor versus Horse Team. — iWc Pastoral Revk'w, w, p. <>|8. 

MdbotJrne, October 16, 1919. 

The first agricultural tractor trial in New Zealand was held at Bar- 
field, ifi Canterbury, in 1919. 

Six tractors competed in a ploughing test, and four completed their 
plots, and it was the average work of the latter that was adopted as a 
basis for comparison of costs, etc. The ground operated upon was lea land, 
with a sparse covering of grass. The cost of a tractor was set down at 
£500, dayvS worked per year 100, and the life of a tractor 500 days. The 
cost per acre at 5.37 acres per day was estimated at 14 .v. 5 d. The cost 
for, a year of a six-horse team, and an extra horse, was £630 6 s,, the riuniber 
of days worked, per year 250, and aii'estimate of 5 acreS' ploughed equalled 
a cost of 10 .S'. I d, per acre., a difference of 4 s. 4 d, hi favour of the liorse 
team over a tractor. Therefore the tractor can succe.ssfully sti];);|)ly tra,c- 
tive power for farm implements, but it cannot economically displace lior- 
ses for coiLstant work, on account of its higher cost of operi'ition under pre- 
sent conditions. 

245 — A Press for Fuel. — D^jjardin, E-, ri journal d\igriculiurc praUque^ New Series, 

Vol. XXXII, No. 45, PPj 410-911. Paris, Dec. 2, 1019, 

This press is intended to utilise, in the form of perforated bric|tiettes, 
coal and coke dust (i) and also all farm products that are thrown away 

(i) vSee i?., Dec., 19x8, No. X416. (Ed,) 
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or are not considered usable as fuel, such, as sawdust, dead leaves, paper, 
wheat and oat husk, etc. 

For the purpose it is sufficient to mix the material to be pressed very 
thoroughly with a binding substance and to press the mixture. As, how- 



Euel press. — Vertical sections. 


ever, it would not be appropriate to incur expense in order to utilise 
rubbish, the choice falls on very “fat,, clay noil an excellent binder which 
costs nothing and gives very good results when used in the proportion of 
10 % to 12 % for coal or coke dust, and 15 % to 20 % for woody mate- 
rial, sawdust, dust from working machinery, husk, leaves, etc. When 
using paper, it is soaked some days in mter, and the size glutinous content 
acts as a binder. ' 

It4S] 
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Tiie following is a brief description of the press in question : 

A chamber C, supported on 4 posts T, and made to receive the mix* 
tine for pressing, is traversed by vertical rods B, fastened on to a fixed 
plate F' which are emplo 37 ed for perforating the briquettes. A mobile 
plate F' pierced with holes to let through the rods can be pm4hed from below 
upwards by the levers K and N, through two uprights E, guided by grooves 
G, and a connecting rod X. A cover D closes the top of the chamber C 
and is held solid by clamps R which are held in slots S bored in iron 
plates. 

The method of working is simple : The mobile plate F' is lowered to 
the bottom of the chamber by raising the lever N. The cover D is drawn 
off by the handle P. The chamber is fiUed, the cover replaced and the 
lever N is forced doVn. Then the cover D is removed and, to free the 
briquette from the rods which have made the holes in it, the lever N is 
lowered to the ground. It remains onty to lift off the briquette, by slid- 
ing it carefully, and setting to dr^v 

Pressure is exerted by means of two levers K and iV, connected by 
2 connecting rods L, The lever K acts directly on the rod X, The lever 
N acts on the lever K. If the arms of the lever X are in the ratio 1 : 4 
and those of the lever N in the ratio i : 7, the rod X receives a force equal 
to 4 X 7 = 28 times the force exerted at the end of the lever N, If 
a man weighing 75 kg. hangs on to the end of the lever N, the matter en- 
closed in the chamber will undergo a pressure of 75 X 28 = 2100 k 
a pressure which may be increased by lengthening the lever N, 

The measurements of the briquettes are 0.22 metre x 0.18 metre 
X 0.07 metre. When dry, they have a mean weight of 3.5 kg. if made of 
coal dust. 

This press is easily made with hard rough sawn wood and bolts. 
There is no fitting and little iron wm'k. Thus the farm staff ‘which 
looks after the cart repairs could make it. Moreover, any hands wHch 
have not been discharged at the beginning of winter can be set to making 
briquettes when not otherwise employed. 

246 — Review of Patents. — AuUwntks : Germany, LandwirtschaftUchc Maschincnund 
Gcrdie, Artcmcr Zcilschnft, Artern {Province of Saxe). Fou Beitise India, Canada, 
France, New Zealand, Switzerland, United Kingdom, United States, see 
January 1920, No, no, 

.TibXvAOE Machines and Impeements. — Germany : 313040 Multi*' 
furrow mechanically drawn plough with arrangement for ploughing 011 a 
curve, keeping an even width of furrow ; 313066 Motor plough with driving 
wheel adjustable on the axle ; 313136 Motor plough with engine self stop- 
iiig in presence of obstacles; 313139 Beam (niulti-fiirrow plough) oscillat- 
ing at too great resistance in soil ; 313179 Motor plough with 2 front 
wheels, one of which runs in furrow. 

Canada : 193733 Harrows ; 193784 Rake tine. 

United States : 1314678 Arrangement for attaching harrows to plough ; 
1314838 Motor cultivator ; 1316359 Small motor plough with stilts ; 1318230., 
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Cutter pulveriser ; 1318979 leister plough ; 1320307 Cultivator accessory ; 
1320851 Combined plough and harrow ; 1321004 Cultivator. 

New Zealand : 42054 Mobile support for farm impleiiieiit. 

United Kingdom: 132810 Motor two-furrow balance plough; 133671 
Cultivator. 

Switzerland : 83806 Rotary tiller ; 83S08 Motor plough. 

Drainage and Irrigation. — Germany : 313157 Ditching machine 
with screw excavator and transporter. 

Manures and Manure Distributors. — United States : 1314766 Ma- 
nure sowing machine ; 1320782 Dung spreader. 

United Kingdom : 1 33104 Manufacturing process for calcium cya- 
namide (using as catalytic agents carbon tetrachloride and an alkaline 
compound capable of fixing chlorine ). 

Driees and Seeding Machines, — Germany : 313002 Sowing pro- 
cess. 

Canada : 193786-193847 Seeding machines. 

United States : 1314683 Potato planting macliine ; 1314863 Seeding 
machine ; 1316288 Maize sower. 

New Zealand : 42025 Sower. 

United Kingdom : 133520 Potato planter. 

Cueturae Prerations. — Canada: 193783 Couch grass eradicator; 
193789-193809 Weed eradicators. 

United States : 1316183 Orchard cultivator ; 1316316 Cotton chopper 
combined with cultivator. 

Reapers, Mowers and Other Harvesting Machines. — Canada: 
193572 Reaper for Kaffir corn heads. 

United States : 1318296 Hay tedder ; 1320406 Rea|)er and binder. 

Machines FOR Dieting Root Crops. — United Kingdom : 133157 Po- 
tato lifter and sorter. 

Thresihng and Winnowing Machines. — United States: 1317181 
Screening machine ; 1317736 Maize huller ; 1320968 Huller. 

!^Iachines and Impeements for the 'IransFort, Preparation and 

Storage of Crops. — Germany : 313308 Root slicer. 

Canada : 193882 Sheaf loader. 

United States : 1314694 Cart with arrangement for loading and lifting 
shocks ; 1314815 Shock loader ; 1316081 Feeder for silo fodder chopper; 
1317882 Hay lifter ; 1318110 Fodder press ; 1318789 Hay-cock maker. 

Switzerland : 83809 Straw-press feeder. 

Traction of Agricueturae Machinery. — Germany : 313283 
Three-wheel tractor for ploughs and other cultivating implements, attached 
laterally to the back driving wheel. 

Feeding and Housing Dxvestock. — Canada : 193788 Manger ; 
193814 Water trough. 

United States: 1318159 Pig oiler. 

Ahcueture. — New Zealand : 41374 Syrup container for bees. 
Industries depending on Peant Products. — Canada : 193466 
3:93542 Flax beating machines. 
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Dairying. — Canada : 193858-193859 Milking iiiacHiies. 

United States : 1316072 Milking machine. 

New Zealand : 41313 Milk measuring apparatus 41978 Milking ma- 
chine teat-cup. 

United Kinf(dom : 132900 Cheese press. 
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247 -Some Points Brought Out hy Successive Surveys of the Same Farms (1912-1917) 
itt Blfferent Parts of the United States. — Hawthorne, h. w. (Oface of Fam 
Management), in Journal of Farm Economics, VoL I, No. i, pp. 24-'37» Lancaster, 
Pa., Jime, 1919. 

The OfiBce of Pariii Management of the United States Department of 
Agriculture, in addition to the annual statistical surveys conducted on a 
large number of agricultural areas in various parts of the United States, 
undertook several vSiirveys in 7 different areas, with the object of studying 
from, the dynamic point of view the organisation and economical results of 
the areas under survey. The areas chosen were : — 

1) The hill section of Ohio. 

2) The dairy section of Wisconsin. 

3) The corn belt in Indiana. 

4) A trucking district of New Jersey. 

5) An ap|)le -growing section of the Shenandoah Valley in Virginia. 

6) A trucking section of Florida. 

7) A citrus fruit section in Florida. 

The surveys in the first three areas have extended over a period of 5 
years, those in the last four areas 2 or 3 years. The discussions in this paper 
centre around the first 3 areas, for each of which there are records for 5 
years or longer. To facilitate the interpretation of the surveys a brief des- 
cription of the areas follows : — 

1) The Ohio Area. — This area in the hill country of Ohio is repre- 
sentative of much of the liill land drained by the Ohio river. The topography 
grades from rolling to very steep and is often rocky ; large unbroken fields 
being seldom found. The land is fairly pp>dtictive and valued at $31 per acre 
The farms are from 4 to 9 miles from railroad points and the wagon roads 
are hilly and unimproved. The farms average around 160 acres, 22 % 
of which -is unimproved (woodland and wasteland). Half the land is used 
for pasture and % in growing crops, of which about one-fourth is in maize, 
one-fourth in wheat and small grains and one half in hay. Only '6 % 
of the maize raised was sold, also 35 % of the wheat and 16 % of the 
hay. Of the farm receipts, 15 % was from crops sales, 6 % from dairy 
products, 21 % from cattle, 14 % from sheep, 12 % from hogs and 17 % 
from poultry. Usable records include 25 farms for 7 successive years, 
but the data for the last year have not yet been tabulated, 

2) The Wisconsin Area. — This is an area typical of a consider- 
able part of Wisconsin dairy region. The surface is rolling to hilly, the 
land is valued at $ 100 per acre,. and only the main wagon roads are im- 
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proved. The farms average 14S acres, of which ii % is tininiproved ; little 
more than one -third of the land is in pasture and a little more than one- 
half in crops. The crop land is dirdded almost equally among maize, the 
small grains and hay. Practically all of the crops grown in this area are 
fed on the farms, and the crop sales are but 3 % of the farm receipts, half 
of which come from the sale of dairy products or, in general from 
dairying and cattle sales, excluding hog sales, which represent over % of 
the receipts. The records include 60 farms' for 5 consecutive years, 

3) ThiC Indiana Area. — The area in Indiana is representative of 
much of the eastern part of the corn belt area. The surface is level to roll- 
ing. Much of the land is tile-drained, and it is valued at $ 185 per acre. 
The wagon roads are improved — most of them gravelled and railroad 
points are readily accessible the whole year round. The farms average 
127 acres and only 3 % of the land is unimproved. About % of the land 
isin pasture and in crops. Nearly one-half of the crop land is in maize, 
one-third in' small grains (mainly oats) and the remainder in hay. A larger 
proportion of the crops produced in this area was sold from the farms than 
in either of the other areas. About 24 % of the maize, 80 % of the oats 
and 26 % of the hay was sold. Thirty five per cent of the farm receipts 
arose was from the sales of crops, 40 % from hogs and 13 % from cattle. 
In this area the records are from 100 farms for 5 successive years. 

Two-FODD 03 JBCX OF THE DISCUSSION. — The surveys further concern 
the variations in the economic results of the farms studied which took 
place during the pre-war period and the war period (1916-1917). The years 
1912-1915 (inclusive) are taken for the pre-war period because the rapid rise 
in the prices of farm products in the United States caused by the war did 
not begin to be felt in agriculture until 1916. Hence in this presentation 
the w’ar period includes the 1916 and 1917 crops. These data are all that 
is available as yet for tracing the effect of the war on American agriculture. 
Hence they are given with some detail. 

Variations in eabour income over the period 1912-1917. — 
The labour income variation from year to year in each of these areas is of 
fudamental intere.st (Table I). 


Table I. — Labour income vanations for 24 farms in Ohio, 60 in Wisconsin 
and loo in Indiana, from 1912 to 1917 inclusive. 


r 







Average 

Average 


.91= 

1913 

1914 

19^5 

1916 

19x7 

of years 
before 

of years 
during 








tlie war 

the war 

Ohio i 

$512 

Siio 

$ 190 

$ 160 

I324 

I $635 

; S 153 ; 

$ 4 S# 

Wisconsin .... ; 

— 

214 

56 

68 

626 

: I 075 

1 113 : 

85 i 

Indiana j 


220 

15 

225 

1 

■’ 791 

i 794 

1 

: 153 



In the Ohio area the labour incomes for the years prior to the war 
ranged from $ no to $ 190. The year 1913 might be considered below 
normal for the following reasons: — It was 'the poorest wheat year, the yield 
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per acre being scarcelx^ more than one half of the averages of 1912, 1914 
and 1915, the quantity sold being less than one-half of the year of next low- 
est production and less than one-fifth of that of the year of highest produc- 
tion. The price was slightly lower than in 1912, 18 % lower than in 1914 
and 16 % low^er than in 1915. The apple crop was nearer a failure than any 
other year, the quantity sold being 17 % of that of the next poorest year 
and only 3 % of that of the best year. The price was from 5 to 30 % lowei 
than in other years. The price of wool was 20 % low^er than any other year. 

Very low labour incomes are shown for the Wisconsin area in 1914 and 
1915, which reflect the prices of dairy products and hogs for those years. 
In 1914, the prices received for dairy products were lower than any other 
year. They w^ere slightty higher in 1915 but almost entirely overcome by 
the lower price of hogs. 

The low labour income in the Indiana area in 1914 reflects the low maize 
3ield, which w^as 10 bushels less per acre than in 1913 and 4 bushels less 
than in 1915, Hogs were lower in 1915 than any other year, but the crop 
sales were $ 278 more per farm than in 1914, oat sales were 30 % more than 
in 1914 and wheat sales almost double. 

All the areas show higher labour incomes in 1916 than in the earlier 
years, and the Ohio and Wisconsin areas still higher in 1917, owing to com- 
binations of higher price levels and increased production. In Indiana the 
labour income in 1917 scarcely exceeded that of 1916 due to a severe hail 
storm which swept diagonal^ across the area studied. If only the records 
of farms outside the strip affected were * considered, the income for 70 
would have shown as much increase over 1916 as in the other areas. The 
difference in actual value of the labour incomes for the years before the war 
and during the war is less than indicated, because the dollar had less purcha- 
sing value during the War than before. 

Variations in percentage return on investmi^nt ovicr a period 
OF YEARS. — The percentage return on the investment after deducting the 
farmer’s labour from the farm income is shown in Table II. 


Tabdi^ XL — Perceuiiigc reium on intk^slnient- on 25 farms in Ohio, 
60 in IVisconsin and 100 in In dia^iia from 1912 to 1917 indusive. 
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Wisconsin .... 

1 

! 3-9 

2.9 j 

2.9 

' 5.8 

7.7 


«.8 

Indiana 

1 

4.6 

! 

! 3.8 1 

1 ■ 1 

4.6 

6.7 



6.5 

4 . s' 
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Percentage INCREASE IN RECEIPTS AND EXPENSES during the wau . — 
These are collected in Table III in the form of averages for the two- 
year period 1916-1917 and for these 2 years separately, for each area and 
for the 3 areas as a whole, and represent the percentages of increase in the 
averages for the period before the war, which includes the years 1912-1915. ' 

izn] ' 
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Tabee III. — 'Receipts and expenses on 25 farms in Ohio, 60 in Wisconsin 
and 100 in Indiana, during the war as percentages of those before the war. 




"Receipts 
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Average 
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1 129 

1 II6 1 

143 

Indiana 

14 1 1 
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107 1 
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Average of 3 areas . 

i 
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1 ler 
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i 
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Table III shows clearly that whereas the receipts rose 49 %as com- 
pared with the pre-war period, the increase in expenses, on the average for 
the 3 areas, was only 27 %. The details of this phenomenon are given in 
the Table for the 2 years during the war and for the 3 areas separately. 
It may be deduced that if for 1916 the increase in expenses was only as 
great as the increase in receipts (average of the 3 areas), in 1917 it rose to 
and it may be judged that the tabulation of the 1918 data will show 
the increase in expenses to be equal to or in excess of the increase-in receipts . 

How FARMERS '' SPEEBED-UP DURING TOE WAR. — ■ In setting forth 
the data in Table IV an attempt has been made to show some of the ways 
in which the farmers in the areas studied contributed, with little if any addi- 
tional labour available, to raise production in order to meet the food crisis 
brought about by the war. ^ 


Table IV. — Intensity of production during the war on 25 farms in Ohio, 
60 in Wisconsin and 100 in Indiana, as percentages compared with the 
pre-war period. 
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The Wisconsin area. 
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....... 1 16.1 

: 1S.2 1 

X 3 


The Indiana area. 


Montbs of labour 

19.4 1 

19.4 


0 

Acres iu crops * 

40 1 

46 


X 5 

Number of animal units 

56 ■ 

i 59 

j 

i 

5 
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Ija the Ohio area, with an increase of only 2 % in the amount of labour, 
the crop area was increased 9 % and the amonnt of live stock 15 %« In the 
Wisconsin area vinth an increase of 4 % in the anioimt of labour, the crop 
acreage was maintained and the number of cows was increasedby 13 % » the 
Indiana area with no increase in the anionnt of lab<)ur the maize acreage 
was increased 15 % and the number of hogs sold increased 5 %, It is 
xeadity seen that the farmers in each area, as a whole, increased the volume 
of their business. There were all sorts of variations on individual farms ; 
some show much greater increase than is indicated and some less. 

The response came along the line of the prevailing type which is the 
best for the localit^^ or the farmers. In the Ohio area where most of the 
crops are marketed through live stock, about one-half of the livestock 
increase was in cattle, which is the major enterprise of the area. In the Wis- 
consin area, a dairy section, the increase was in the number of cows. In 
Indiana, an area in the corn belt, where most of the maize is fed to hogs, 
there was no increase in the crop acreage, but the cropping became more 
intensive by decreasing the acreage in small grains and in hay, and increasing 
the maize acreage. 

Annual output per man. — During the five-year period in the 
Ohio area, the quantities of the several farm products that these farmers 
put on the market annually per man has been worked out. These data are 
of special interest also, because this area is generally regarded as of much less 
importance agriculturally than either of the other areas ; yet this region in- 
cludes a considerable proportion of the rural population and of the farm land 
in the United States, and in addition to what it produces for home consump- 
tion it makes a very appreciable contribution to the food and clothing 
supply of the nation. These data are summarised in Table V. 

Ta^lp: V. — Annual output per man on 25 farms over a period 
of five years, 1912-1916, in Washw^^ton Country, Ohio. 

Stems I Quantities 


Grain . , 

Roiigliage. .... 

Potatoes . . . .... 

Apples 

Eggs 

Wool. . . . . 

Butter . ' 

Cattle (live weight) 

Hogs (id.) . 

Sheep (id,) 

Poultry {id.) 

Equivalent gf cattle, hogs, sheep and poultry in dressed 
meat. . 


2 822 poundvS 

6 042 « 

3 bushels 
15 barrels 
48(5 dozen 
247 pounds 
124 )) 

I S50 )i 

1 089 )) 

600 » 

196 » 

2 293 » 


Variations in labour incomes of individual farmers. — Having 
shown the averages of farmers* labour incomes in the different areas, it is 

[»«] 
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vetj opportune to show also the annual variations on each farm, so as 
to bring out how far individual circumstances, closely connected with the 
farmer Mmself, affect the economic results of the work each year. In a 
final Table, 8 farmers in the Ohio area are placed for 6 successive years in 
the order which each occupied for labour income. On examining this Ta- 
ble, it is seen that the first 3 farmers showed great uniformit}^ in standing 
for the 6 years in question, Tor each of these 3 farmers, the placing in rank 
is very close. On the other hand, for the rest of the farmers, there were 
greater variations of which it is important to investigate the causes. Thus 
farmer No. 4 descended from ist rank wliich he occupied in 1914 to 8th in 
1912 : farmer No. 5 "who occupied ist rank in 1915 fell to i8th in 1917 ; 
farmer No. 6 from 3rd rank in 1912 and 1914 to i8th in 1917 ; farmer No. 7 
rose from 17th rank in 1914 to ist in 1916, and farmer No. 8 who was only 
25th in 1912, passed to 8th in 1913. 

In, 1912 farmer No. 4, on account of sickness in the family, had to re- 
duce his crop acreage by I2 %. In 1914 he was first in relative standing^ 
lia\fing increased his poultry flock and gained on colts he bought and af- 
ter'wards sold. In 1915, he was sixth in relative standing and his income 
■was reduced by the loss of a cow and a horse. In 1916, he was fifth, and Ms 
wheat index w^as lower than in any other year. In 1912. farmer No*". 5 was 
7th and he ranked lower among his neighbours in wheat yield per acre than 
he usually did. In 1913, he was higher in wheat yield per acre than ordinarily, 
and his hogs fed out exceptionally well. In 1914, he dropped lowest 
in ha3^ yield per acre. In 1916, he w’-ent below Ms ordinary standing in 
yield per acre of maize. In 1917 he showed greatest variation, through 
contracting steers for ■winter feeding on a cent-a-pound advance, while Ms 
neighbours who fed steers sold at an advance of 2 to 3 cents per pound over 
purchase price. 

Number 6 dropped very low in 1916. He had a Mgh priced team of 
work horses wMch went blind and he stood lower in rank in yield per acre 
of wheat than any other year. 

Number 7, an excellent wheat grower, dropped to 13th in 1914 with 
Ms yield per acre of that crop, and he also ranked much lower in yield per 
acre of maize than ordinarily. In the latter years, however, he ranked bet- 
ter, through the higher price of wheat and wool he obtained on account 
of the time when he sold, 

111 1913, No. 8 improved his position compared with 1912, by renting 
additional land and so having a larger crop acreage, and in succeeding 
years he showed a certain uniformity in results. 

These illustrations are sufficient for establisMng that there must be 
considerable vaiiation in the incomes of indi-vidual farmers, even although 
the incomes of entire groups from year to year may be fairly constant. The 
other 17 fiirmers in the OMo group show a similar amount of variation, and 
the Wisconsin and Indiana areas tell the same stor}?-. 

SELKCTINGTHEBKSTFAKMSIN an area from ASINGEE year’s StUEV. 
— In the earlier years of farm management it was held to be difficult to se- 
lect the best farms in an area b^’* observations 'on the general surroundings. 
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The following survey uwk confirms this, and the study of 'farms for a succes- 
sive years shows that even after a single year’s study there is consideral3le 
chance for error in selecting the best farmers, as determined by those with 
highest average labour incomes over peiiods of 5 or 6 years. Thus, taking 
10 farms out of 100 with highest labour incomes, only 45 % of tlieiii will be 
amongst the 10 with highest average labour incomes over a five or vsix year 
period. On the other hand, selecting the 50 best farms, for any one year, 
there are 76 chances out of 100 that these 50 farms will be among the ones 
found best. Hence the importance of using wide groupings of farms when 
data for only one year are available. 

Increasing size oe business. — These surveys have emphasised the 
principle that an increase in the size of a farm does not always give an in- 
crease in the farmer’s labour income, and that the ability and personal qua- 
lities of the farmer are the principal factor. Thus the first consideration 
for an So-acre farmer in the corn belt who is making a lower labour income 
than his neighbours on farms of equal size, is to make good on his 80, rather 
than to get more land. 

SiNGEE years’ studies VERSUS CONTINUED STUDIES. — The advanta- 
ges of several-year studies do net in any way lessen those of single 5^ear 
surveys. In a study of the broad economic principles affecting an agricul- 
tural area or t5qpe of fanning, the single year surveys probably havti the 
greater value in that a larger number of farms can be studied than is prac- 
ticable in continued w^ork. There are, however, a number of well-recog- 
nised types of farming carried on in different sections of the country, such as 
the fruit-farming area of Virginia, tlie trucking districts of Florida, the 
citrus fruit districts, the dry-farming districts of the west, where it is 
nearly impossible to obtain results for one year that will give a true idea 
of conditions pi:e vailing over a period of years ; only work carried on over a 
number of successive years gives such results. The continued work also 
has an added advantage over the one-year study of giving reliable infor- 
mation regarding the trend of agricultural development. 

24s ““ Economy in Stock Feeding. — Maren-ghi, E., in Atu della IC. Aecademia dei Ger^o- 
fiUf Year CEXVI, Nos. 2-3, pp. 86-97. Florence, August 25, 1919. 

1) The use of fodders - ^ economicaily speaking — should be based 

on obtaining from them the greatest tyamjornuiUofi value. 

2) Among the various means employed to attain this end, concetiv 
ing the physico-mechanical preparation of the foods, the use of s];}ecial con- 
diments and the method of rationing the stock, the latter is of tlie greatest 
economic importance. 

3) Rationing cannot be determined — case by case — according to 
absolute rules, on account of the many unknown quantities occurring in 
feeding phenomena in general. 

The ration factors (dry matter minimum quantity of protein matter 
perimit of weight, nutritive ratio, etc.) are only indices of very uncer- 
tain practical value as comi^ared with the multiplex circuuistaiices imder 
which they must be used. 
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It appears certain, however, that the most iinportant lactor in this 
question is the nutritive value, that is, the proportion of digestible protein to 
ternary substances (fats and non-nitrogenoiis extract reduced to the same 
ph5'sioiogical value). The feeding value R is expressed aiialyticalh^ by the 
foliowixig formula:— 

244 y + 

where a, g and e indicate the percentage content of the fodder in digesti- 
ble albuminoids , fats and nitrogen-free extract respectively. The quan- 
tity of fats is multiplied by the coefficient 244 to reduce it to the same ap- 
proximate physiological value as the nitrogen-free extracts, granting that 
the feeding power of each is in the same proportion (which is about 2.44) 
as the respective heats of combustion. 

If the food in the ration is not in the most suitable proportion for the 
kind of animal, the age and the work done (rest, work, fattening, milk pro- 
duction, etc.), the substances which are ingested in excess — in comparison 
with the others — are only partly utilised, according to this h>q)othesis as 
to their utilisation, in terms of the law of definite proportions. Mixtures are 
for the essential purpose of preventing these losses or reducing them to 
the minimum. 

The author observes in this connection that food mixtures, to conform 
to the economic point of view, should surpass the transformation value 
A of their components ; that is, we should have : — 

[M-i ilfg [Ml + ilfg) ^^3, where and Mg denote the quan- 
tities of fodder, and Vi, v^, and the respective transformation values of 
Ml, of M2, and of the mixture (Mj -f- ilfg). 

The solution of the problem of mixtures (from the analytical point of 
view) is very simple. It evidentty requires that the desired relation be in- 
cluded among the relations of the foods to be mixed. The problem may 
be reduced to the following form : — 

— ti-i 

<72 -^^2 

Tvhere R denotes the food value which the mixture is to have, a and de- 
note the quantities of digestible albuminoids contained in the foods Mi 
■e- and M2 respectively ; ii and 73 the sum of the fats and nitrogen-free 
extracts reduced to the same physiological value, also contained in 
and M2- 

4) With feeding stuffs there arises the economic problem of control 
and valuation, as with fertilisers, the dilference being , that, under the 
name of digestible albtmmouls, there is a series of many heterogenous ni- 
trogenous substances which are not of the same physiological value. There 
are also fats and nitrogen-free extracts. Moreover, the market does not 
pro\dde types of simple foods, namely foods with a basis either of carbo- 
hydrates or of fats or of albuminoids, which permit of determining the unit 
value of each of the useful principies that bave to be' bought on the market 

C^4S3 
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for the purpose of correcting the farni fodders wliicii have an excessively 
wide food value. 

This difficulty may be surmounted by admitting that there exists a 
certain fixed relation between the values of the subvStaiices indicated and 
that these are reducible to ■units of the same value, called cofmnercuil units 
by the use of a formula of the type 

]sr = e + Kig + 

where N — commercial units ; e, g, and a == content of the food in carbo- 
hydrates, fats and albuminoids respectively ; Ki and ~ unit value of 
the fats and of the albuminoids respectively with regard to that of the 
carboh37-drates considered ec|ual to unity. 

The relation between the values of the food principles has been pre- 
viously determined according to physical and other considerations,, and 
later on by means of a mathematical process, suggested b\^ Emme'RLing, 
based on the application of the Method of I/Cast vSquares, 

The estimation of fats along with that of nitrogen-free extract, is 
carried out, in the first case, on the basis of the respective physological 
value or in other words of the respective calorific \ulues. The mean ratio 
which exists between the heat calories is 2.44 : i, or, rounding the fi- 
gures slightly, 2.5 : 1. For albuminoids, the proportion between them 
and the nitrogen-free extract being, in the commonest normal rations,, 
on the average i : 5 or i : 6, this ratio is simply considered valid, also for 
the respective commercial values. 

The method followed by Emmerling is the following : A certain num- 
ber (fairly large) of foods is taken, their composition and market price 
being known. Now, supposing .v, y and z are used to denote the unit value of 
the nitrogen-free extracts, the fats and the albuminoids, and granting 
that the market price {p) of each of the foods depends on the content of 
these principles (ti, g, a), the following equations will be oblained : ” - 


-h8ny = Ai. 

On solving the s^’^stem of equations (more than determined) by the 
Method of Feast Squares, the most probable values of v, y and z are obtained, 
and consequently the relation between them also is found, which in the 
present instance is wanted. In the author's opinion this method cannot 
be rigorously applied because, if the foods in question have some affinity 
as, statistically speaking, should be the case in order that the Method of 
Feast Squares may be applicable ■ — an indeterminate syvStem of equations 
is arrived at, which is therefore insoluble from the fact that the relation 
between the homologous coefficients of the unknown quantities is, within 
certain limits, constant. For foods having the characteristic of affinity, 
such as the cake, hay, straw and food grain classes, the application of the 

IMB] 
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Method of I^east Squares leads only to a system of equations of tHs form, 
which is insoluble because indeterminate : — 


+ [b + s; ] 3> + [^' + S 2 ’ ]^ = [p + ] 

X -f [6 -f- s/' ] y ~h [c + £ 2 '' ] -2^ = [^ + s/’ ] 

;v -f c/n y H- + £,-’] = [P + 


are relati\^elv small 


•where Sih Sg'* z^*’, z 

quantities. 

The author quotes as an example the data for the cake class : 



Digestible matter | 

Ratio between 

Kinds of cake 

■ 1 

Albumin- 

oids 

" 1 
Fats i 

1 1 

nitrogen-free! 

, extract 1 

i 1 

content of 
albminoids, fats 
and nitrogen -free 
extract 

Einseed cake 

: 0/ 

/o 

24.64 

% 

8.94 

% 

32.27 

I : 0.36 .*1.31 

Colm ” 

25.23 

7-54 

23.74 1 

I : 0.30 ; 0.90 

Groundnut 

23.29 

7 -X 5 

18.35 1 

I : 0.30 : 0.78 

TJndecorticated cotton 

17-95 

5-24 

19.03 1 

I : 0.29 : 1.06 

Rape 

25.23 

7-54 

23.74 

I : 0.26 : 0.93 

Etc. etc 

- . • 

. . . 




If, on the other hand, the foods themselves do not fulfil the condition 
of affinity, the system is no longer indeterminate, it is true, but the values 
of the unknown quantities derived from it are liable to very high probable 
errors, and on that account are not to be accepted as accurate. 

The problem may, in the author’s opinion, be solved by fixing the pro- 
portion on arbitrary criteria, because the results obtained — in practice — 
vary little, with the variation of the proportion itself (within the ordinary 
limits of variation, subordinate to the fact that albuminoids are of greater 
value than fats, and fats, in turn, than nitrogen-free extract). 

The author, by way of example, supposes that linseed cake has been 
purchased at 40 francs per quintal and that on a check analysis this cake 
is not up to standard, as shown by the figures below : 



Composition 

Useful principles 

Guaranteed 

Found 

Difference 


% 

0' 

/o 

% 

Albuminoids 

22.10 

18.00 

-4,10 

Fats ... 

9.40 

8.60 

-0,80 

Nitrogen-free extract 

30*50 * 

i ! 

30.00 

-0.50 


The variations in the compensation to which the buyer is entitled, by 
applying the 5 different proportions adopted in the subjoined table, ^oscil- 
late between 5.03 and 5.65 francs per quintal. Such a difference suggests 
that, ill commercial evaluations of feeding stuffs for stock, there is reason 
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to prefer the proportion i ’.2:3 only because it is simpler to use and not 
for other causes. 




Commercial units 

Price of 

Compensa- 

tion 

(dp) 

Proportion adopted for tlie 
calculation 



Guaranteed 

U 

Found 

h- 

Difference 
or units less^ 

(U-U’ «= d) 

commercial 

unit 

{40 :U^p) 

I : 2 

3 

115.60 

I 0 X .20 

— 14.40 

0.35 

i 

! 5.04 

I : 2 

4 

137-70 

110.20 

— 13-50 

0.29 

5-36 

I ; 3 

4 

147.10 

127.80 

--- 19.30 

0.27 

5.21 

I : 2 

5 

159-So 

I 37 - 2 C> 

22 60 

0.25 1 

3.15 

^ * 3 

5 

169.2-) 

145-80 

1 23.40 

0.24 i 

3.60 


5) ilnotiier fundamental economic problem lies in the choice of the 
foods offered on the market. 

The most suitable depends not only on the relative cost price but also 
on the transformation value at the farm. 

By indicating as general terms : — 


ni2 ra a series of foods, 

Pn their market price, 

Vi^v^ V the transformation value 

Cj, ^2 Cn the relative suitableness 


we shall have : — 

; C 2 = 5^2 1 ^ pn j 

and of all these foods, the one to be considered most suitable is that for 
which c is greatest. 

The problems of econoiilic suitabilit3^ cannot be solved, in a general 
wa33 by basing the judgment of worth on the relative cost per com- 
mercial unit. 

On the other hand, there are no sure data on the physiological value of 
foods with respect to the greatly var^dng conditions of consumption. 

attempted to treat the cpiestion by means of a long series 
of researches, especia% on the feeding of cattle, but he succeeded in unra- 
velling onh?- part of the tangled skein. 

He was able, indeed, to fix the conception of valency and express 
the physiological value of foods in starch equivalents, defining the latter 
as a quantity of fodder which gives the same yield in fat (250 gin.) as a 
kilogramme of starch, provided that, the fodder itself be consumed under 
certain conditions. Hence the idea of valency is an idea to which only a 
relative signification must be attributed. 

HBUiyNBR’s researches, however, have served to show how the same 
quantity of digestible feeding principles (according to the old anal5rtical 
tables) can give rise to very different 3rields in terms of the nature of the 
foods, vrhich he divides into two groups : a) those of f^t>ll value : b) those 
of least value. 


[«4S] 
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Feeding stuffs of full value are characterised by a feeding power, so 
to speak, proportional to their content in digestible carbohydrates, ’fats 
and alh-mmwids, such as oilcakes, meals, etc. ; in short, all food substances 

eiitixely or almost lacking in fibre. 

Fodders of least value have, on the other hand, a feeding power which 
never conies tip to the theoretical power, that is, corresponding to the re- 
spective content in useful principles, and it is all the lower, the "higher the 
fibre content is. In this, group are straw, ha}^, etc. 

The determination of starch equivalents of various foods is done in a 
r-ery simple way by using Kellner's experimental data. 

The fundamental valencies serving as basis for the calculation are the 
following ; — 
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tJseM principles 


Starcb equivalents 


Albiimiiioids . 

i of common fodders (liay: straw, etc.) 

Fats : of non oily seeds 

f of oilseeds 

Carbohydrates 


0.94 

1.91 
2.12 
2,41 
1. 00 


For fodders of full value, the calculation consists in multiplying the 
content of albuminoids, fats, etc., by the respective valency and in add- 
ing up the products obtained. # 

In the case of fodders of least value the same method is followed ex- 
cept for reducing the number of starch equivalents so found in terms of a 
particular coeficient which is proportional to the fibre content as estab- 
lished by the following figures : 


Fibre content 


Coefficient of rcdncticn 


Under 4 % 0.29 

4”^^ 'iu 0.34 

6-8 % 0.38 

8-10 , . . . 0.43 

10-12 0.48 

12-14 . 0.53 

Over 14 % ' 0.58 


Kellner's researches have enabled the data on tlae physiological value 
of foods to be expressed a little more precisely, but have not solved the 
problem from the economic point of view. It could not have been otherwise^ 
given the method of the experiments, in which the value itself of the 
foods is determined by taking as the basis a certain ration, an immutable 
basis, convsidered as normal. 

The yield obtained under these conditions cannot correspond to the 
effective curve of the phenomenon which, for evident reasons, conforms to 
the law of diminishing returns. , 


[MS] 
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6) Hence the economic problem of livestock feeding still bristles 
with many difficulties which will be overcome, little by little, only by 
iniiltiplying the researches so as to be able to trace, among other things, 
the yield curves of foods under the most nsna! conditions. 

The actual elements to hand at present are confined to regulating — 
within certain limits, commercial transactions, but^ they do not help to 
solve the very important economic problems of the choice and s^ibsHMes 
of foods. Trying to use them for such a purpose may lead to very grave 
errors ; but farmers are general^ by nature so shrewd and prudent that they 
very seldom allow themselves to be influenced by false doctrinal conceptions. 

AGRlCUIvTURAT IKDUvSTRIES 

* 249 “The Use of Artiflciai Cold to Accelerate the Maturing of Wines.— iviathieu, lyouis 
(Director of the Oeuological Station of Burgundy), in Le Froid, Year VII, Vol. VII, No. 6 , 
pp. 133-135. Paris, June 1919. 

In PTance the great inroads made in the stocks of old wines by con- 
sumption at the front during the w’ar, and, the requirements of the 
whole world in fine wines are entailing the consumption of the recent vintages. 
Hence the necessity of accelerating, the maturation of these wines without 
depending entirely on time for the requisite mellowness. 

In order to obtain such rapid ageing without resorting to the use of 
processes requiring industrial plant, the author recommends the use of 
artificial cold,, as refrigerating machineiy provides at all seasons the action 
of cold, wliicli brings about the clarification of the wine. 

The freezing point of wine, which is between — 6® and — C, may be 
reached without fear. In case of freezing, which is always partial, the wine 
must be allowed to liquefy again completely before racking, otherwise the 
wine from the frozen part would be much weaker than the first lot drawn 
off, and would have the q^ialities of watered wine (the separation of the 
ice can also be used to give concentration), but the wine would have to be 
racked before warming up again, or part of the substances made insoluble 
would redissolve. 

To the physical action of the cold may also be added the influence of 
oxygenation at a low temperature, simply by aeratidn effected by injecting 
air with a pump. This aeration should be done after replacing the com- 
pressing plunger of the pump by a rounded tube of red copper bored with 
small holes on a horizontal diameter. vSmall sharp blon's are given to the 
wine pump when empty, so as to send through, not a current of air, but 
small bubbles at the bottom of tbe cask. A large volume of air would re- 
move alcohol and bouquet. What has to be got is a momentary satura- 
tion with oxygen of the mass of the wine. A few touches of the pump last- 
ing 10-15 seconds are sufficient once or twice daily, as the oxygen in the 
interval is fixed by the oxidisable elements. According to the amount 
of oxidation the wine will stand and the agents causing it, these repeated 
operations accentuate the colour, bouquet and flavour more or less quickly 
as regards 'the quality of old wines, and experiments have shown that the 
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fineness thus obtained is iiTuch greater than at a high temperature, which 
justifies the reputation of frozen Burgundies. 

If the wine had not finished fermenting and still contained active yeast, 
the effects of aeration on ageing wottld be very slight and might even be 
(X)Uiiteracted a renewal of fermentation. Thus it is advisable with such 
ydnes to complete the fermentation, first re-activating the yeast by keep- 
ing ill a warm place. 

After racking on the spot the wines exposed to cold, as stated above, 
it may be beneficial in the case of wines destined to be bottled soon, to 
clarify them in the cellar in order to give them the right limpidity. 

It will be clear that wines having a tendenc^^ to deteriorate (casser) 
imist not be exposed to cold and especially aeration, because this would be the 
means of accelerating the consequences of their high degree of oxi disability. 

It is interesting for makers to know the variations caused in the volume 
of wine by freezing, as these may give rise either to accidents or to losses of 
wine which might be attributed wrongly to other causes. The action of cold 
on wine causes a regular contraction in volume down to + 5® C,. then coii- 
- centratioii quickly becomes very slight or even almost inappreciable down 
to the point of solidification. As soon as freezing begins a notable increase 
in volume is to be observed, w^hich is all the greater as the volume of water 
solidified becomes more considerable and as the freezing proceeds. 

There is another cause to which the increase in'volume may be attributed 
viz., 4 he presence of dissolved carbon dioxide in the wine, for example in the 
case of new wines before being drawm off their lees or still in process of fer- 
mentation. At the moment of freezing the dissolved gas is liberated in 
the form of bubbles, some of which are shut into the crystals of ice, and 
are all the greater the quicker solidification takes place. In one experiment 
the author obtained an apparent increase in volume of 14 % in a white wine 
still on the lees and slightly frothy at the time of sampling. 

The necessary precautions should be taken to avoid loss by leakage 
through open bung-holes and cracks or through stoppers, especially with 
sparkling wines. 

250 - The Part Played by Iron in the Casse Blene” of Wines. • 'Pi:6DAtLu, a., 
ill Coniples rcndus de VAmdcmit' dcs Sciences, Vol. CI^XIX, No. 23, pp. 2 20 S-i 109. Paris 
Dec. S ifjiO- 

The author had occasion to examine some wines that had been carried 
^ in tanks of unprotected sheet iron winch is liable to be attacked by wines, 
as these are always acid. All the wines showed the same signs of *^blue 
discolouration ” (casse bleue), in this case a real synthetic alteration. Clear 
at first, they grew turbid on exposure to the ait and deposited their colouring 
matter on the sides and bottom of the bottles, and at the same time the 
surface became covered with an iridescent film. This shows, as already 
observed by Tagattj, that blue discolouration can take place perfectly well 
without the help of diastases (without denying the existence of the latter 
.elsewhere). 

The author's observations prove : that all wines travelling, thus dete- 
L riorate ; that wines so' affected get rid of their iron by oxidation (e. g., by 
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tlie addition of oxygenated water) ; that in order to preserve their market- 
able qualities, it is sufficient to place them in presence of a reducing agent, 
by vSiniply drawing them off into casks well smoked with brimstone ; and 
that it is always better to avoid putting wines in contact with iron. 

251 “ MaEufai^ture and Chenileal GompositloE of Ooneord Grape liiice» -“Hartmann, 

B. G. and Tolman, E. M., in U. S. Department of AgricnUiife, Bulletin No. 656, pp. 26, 

I fig,, Wasliingtou, May 8, igi8. 

Much work has been done on the chemical composition of American 
grapes, but the available information is restricted principally to the acid 
and sugar content and is chiefl5^ interesting to viticulturists. _ Hence the 
research reported in the Bulletin here summarised on the subject of the 
manufacture of the juice of the '' Concord '' grape (a variety of Viti<; 
Labrusca) and the chemical composition of this commercial product. 

The authors give advice regarding the handling and keeping of the 
grapes and describe in detail the different stages of the process of manufac- 
ture which includes : — Crushing and stemming ; heating the crushed 
fruit; pressing; sterilising and bottling the juice for storing; siphoning 
the juice; Bottling and pasteurising for sale. 

A series of Tables shows the chemical compsition of the juice as pre- 
pared and after months storage ; during this period 100 cc. of juice 
lose on the average 0.53 gm.of solids; 0.02 gm. of sugar as invert before 
inversion; o.io gm.of sugar as invert after inversion; 0.51 gm. of non- 
sugar solids; 0.13 gm.of total acid as tartaric; 0.24 gm. of total tarfaric 
acid free and combined; 0.24 gm. of cream of tartar; 0.12 gm of ash; 
13.0 cc. of alkalinity soluble ash, IST/io acid; 0.04 gm. of tannin and qo- 
ouring matter. There is then a substantial decrease in solids during 
^storage ; about half is due to the precipitation of cream of tartar and 
alkaline tartrates and the other half to the precipitation of pectin bodies 
and gums. There is a definite decrease in non-sugar solids, total acids 
and total tartaric acid ; on the other hand the sugar content is not ma- 
terially altered. 

Another series of tables gives detailed analyses of 104 examples of com- 
mercial juice from 6 different factories. They indicate that a well manu- 
factured Concord '' grape juice contains less than 0.4 % of alcohol (it 
exceeds this percentage only when the pressing took too long) ; it contains 
no sucrose; the polarisation of the inverted solution at 87.7‘^G*”is lae- 
vorotatory ; it contains about 0.5 gm. of free malic acid per 100 cc. ; it 
contains free tartaric acid and from 0.36 gm. to 0.79 gm* average 0.54 
gm. of cream of tartar per 100 cc., 

252 - The Maple Sugar Industry in the Province of Quebec, Canada ( i ) . — vaillancourt 

C. , in The Agficultural Gazette of Canada, Vol. 6, No. ii pp. 959-960. Ottawa, N0V.I1919. 

The maple sugar industry has increased threefold during the last three 

3’*ears in the Province of Quebec. This is certainly due in part to increased 

(i) The following articles have been published on the sugar maple in this Remew: — 'Ja- 
nuary 1915, No. 46, Gaixois, M., Notes on the sugar maple, ; February, 1915, No. 194, Somer- 
VUXE, W., North American Sylviculture; April, I gi 6 , 390, Shbdd, O. M., Variations in the-* 
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price of beet and cane sugars, but also largely to tbe sugar-making scliools 
establislied by the Depaitiiient of Agriculture in different parts of the pro- 
vince, and to the demonstrations given by special instructors in production 
centres. The three schools are at Jka Mi nerve (babe lie county), Beauce- 
ville (Beauee county) and St. Louise (LTskt county). Modern methods 
of sugar and syrup making are taught in these schools. The courses last 
10 to 15 days, and the Department pays the board of the students while 
- they are in attendance at the sugar school. 

A summary of the work done at these schools in 1919 is given 
below. 

At La Minerve, 371 gallons of syrup were manufactured; the 
number of maples tapped was 3500 during the sugar season (March 24 to 
April 27). 

At Beauceville, 14 230 gallons of sap were collected from 3500 maples 
and 3565 pounds of sugar manufactured (March 19 to April 24). There were 
328 visitors and 27 pupils. 

At St. Louise, 26 194 gallons of sap were collected from 5000 maples 
tapped (March 25 to April iy), and 210 pounds of sugar were made, 537 
gallons of syrup and 100 pounds of ‘rtaffy'' (tire). This school was visited 
by 458 persons ; 28 pupils took the course. 

Five instructors gave 94 demonstrations in 18 counties throughout 
the province, with model apparatus for preparing sugar and syrup during 
rthe demonstration. The results of these demonstrations have been most 
effective, and it is said that about 75 % of the sugar manufactured in 1919 
was of first quality. 

In 1919, the total crop of sugar was less than in 1918. It would pro- 
bably amount to 30 million pounds of sugar which, if valued at only 25 cents 
a pound, makes a total of 7500000 dollars. The crop of 1911 was only 
about 10 million pounds of maple sugar, .which shows the great progress 
made by the industry during the last 10 years. 


253 - An Analytical Study of Spanish Olive Oil, — FERNiiN»Ez, o. and Btjstama.nxe, 
F., in Revista de la Real Academia de Ciencias exactas y fisicas y naturalesde Madrid, 
Vol XVXr, No. 7-9, pp. 281-286. Madrid, 1919. 

The 33 samples of pure olive oil analysed by the authors at the 
^^'Instituto Nacional de Higiene cle Alfonso XIII'' were of the 1917 and 
1918 crops, mostly from the province of Seville. The restilts obtained are 
summed up in the following table, which also gives, for purposes of compa- 
rison, the constants for Californian and Italian "olive oil:— 


mineral composilion of the leaf and stem sap in American wild vines and sny,af maple. ; Septem- 
ber 1916, Eewis X. G., The forest species of Canada. ; September 1917, No. 793, Savoie, F. V.„ 
The Maple Smxar and Syrup Industry Schools of Quebec Province in Canada. 
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Comparative table of the constamis of olive oil from California, Italy, 

and Spain, 






Sapon- 


Speciiic 

ft 

Specific 

gravity 

Refmctiv’c 

index 

Iodine 

index 

ification 

index 

Acidity 

0/ 

/o 

tempera- 

ttire 

of 

reaction 

f masimtim . 
Californian oil ■' minimum . . 

0.91 So 

1.4718 

89 . 3 

194 

S. 2 I 

109 . 7 ^ 

0.9162 

1.4703 

78-5 

78-3 

0.20 


( average. . . 

. 0.9170 

I .4713 

85-3 

85-3 

1.20 

lOI® 

/ maximum . 

0.9180 

1*4713 

S 6.1 

86. 1 

2.79 

104 ® 

Italian oil . .< minimum . . 

( average. . . 

i 0.9103 

1.4705 

79.2 

79*2 

0.57 

95*’ 

0-9155 

1.4709 

81.6 

81.6 

I. II 

99^ 

( maximum . 
Spanish oil . A. minimum , . 

( average. . . 

0,9180 

1.4664 

89-5 

89.5 

3.20 

97.90 

0.9128 

1.4629 

76.3 

76-3 

0.173 

940 

0.9154 

1.4661 

83-9 

83-9 

1*34 

95*9“ 


254 ~ Tlie JLumbang-oi! Industry in tlie Philippines. — aquilar, r. h., in The Phu 
Uppine Journal of Science, Vol. XIV, No. 3, pp. 275^285, Manila, Marclt, 1919- ‘ 

Tlie manufacture of lumbang oil in the Philippine Islands has been 
so far ill the hands of Chinese, who have made no attempt to improve the 
the methods of production and the oil which they express is dark in colour 
and of a disagreable odour. 

But the oil industiy generally in the Philippine Islands is undergoing 
a radical change, the manufacturers having a strong desire to increase 
the production and improve the quality of the product. Some of them, 
hitherto exclusively engaged in the manufacture of coconut oil, are now 
turning their attention to other oils, among which lumbang oil holds an 
important place. The object of the present paper is to discuss some of the 
more important points with a view to the best possible production of the oil. 

There are two kinds of lumbang nuts worked in the Philippines for 
oil : — Aleurites moluccana, known as '' lyUmbaiig^bato (i), and A, iris- 
pmna (3) known as l^umbang banucalag The former is more widely 
distributed and more abundant than the latter and is of greater industrial 
importance '' Lumbang banucalat '' is indeed almost unknown in the Manila 
market, ancl when the word ** lumbang i^ tised alone it generally means 
'‘Lumbang bato 'h The Chinese, who are the chief dealers in Lumbang 
oil are unwilling lo* handle the " banucalag '' variety because it is supposed 
that the nuts of that variety cause, on contact, skin eruptions ; but the 
author is of opinion that there is no foundation for that belief. 

It would be interesting to develop the oil of “ lumbang banucalag 
as a separate industry, but meanwhile no, doubt considerable profit would 


(i) This is the Bancoulier ” or “Moluccan Walnut” Regarding Aleurites and their oils 
and the different “ wood oils ”, see R., Apr., 1912, No. 662 ; R,, Dec. 1913, No. 1339.R,;, 
Oct., 1914, No. 899 ; R., May, 1917, No. 436 ; R., July-Sept, 1919, N. 997 and K,, Oct.-Dee., 
1919, No. 1237 {Ed.) — (2) Or . 4 .' triloba, {Ed,) 

[SS3-S54] 
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be obtained by using the nuts of this species as well as those of A. moluc- 
cam. The increased production of these oils is important in view of the 
fact that a similar oil to Tumbang banucalag oil, Chinese wood oil, is highly 
appreciated in the United vStates by paint manufacturers. The fruits of 
both species of Aleurites mature and drop from the trees in June and July 
and the best time for gathering them is J uly- August. According to infor- 
mation obtained from the Chinese merchants the gathering of lumbang 
nuts could be much extended in Mindanao, more especially in the Davao 
Gulf district, where these nuts are known by the name biao '' and where 
large quantities are not collected. Hitherto there has been hesitation in 
placing capital in the lumbang oil industry because it was feared that 
insufficient nuts could be obtained to supply it regularly. But now, 
although the number of lumbang trees in the Philippines is not defin- 
itely knowm, it is certain that the production of nuts is abundant and 
quite sufficient to assure a profitable business to the oil industry. 

The author deals with Alettrites moluccana and A. trisperma, their 
nuts and the oils obtained from them. He draws the following conclusion : 
— The lumbang oil industry, if properly developed, will be a profitable 
business. 

It is much less desirable to purchase the kernels than the nuts from 
which to obtain the kernels, because oil from the kernels bought in the 
market is almost always of inferior quality to that obtained from freshly 
extracted kernels. No change took place in the oil content of whole 
uncracked nuts of lumbang bato stored for more than a year ; but the 
content and quality of oil in lyumbang banucalag nuts are considerably 
reduced when they are stored for a similar time : the shell is insufficient 
to protect the oil in the kernel from oxidisation by the air and the kerr^els 
deteriorate very rapidly. 

After expression, both kinds of oil can be kept satisfactorily in proper 
containers. It is therefore best, in the industrial season during which lum- 
bang oil is expressed, to commence by using the nuts of A. trisperma and 
to store the nuts of A, to be dealt with when the former have 

been finished. 

255 - The Effect of Alkali Treatment on Cocoa. — BrooMaisRc, B., in u. s. Department 

of A'^riC'iUiwe, DullcUn No. 666, x)|>. 20. Wasliiiigloii, May 9, 1918. 

In the process of the manufacture of cocoa, the cocoa beans are roas- 
ted, the shells removed, the nibs crushed and the resultant product pressed 
so as to remove part of the cocoa butter. The pressed cake, ground and 
sifted, forms the cocoa of commerce. The removal of a part of the fat makes 
the colour of the cocoa much lighter. The manufacturers have tried, by 
various processes, to darken the colour of the cocoa so that it would more 
closely resemble chocolate. The commonest methods include the addition 
of alkalis or alkaline carbonates, ammonium carbonate or carbonate 
of magnesium. They are called ‘'Dutch processes'' from their place of 
origin. Under “ alkali treatment '' the author includes all such processes. 

The investigations recorded in the present bulletin were under- 
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taken priiuatily with a view to ascertaining whether the alkali treatment 
rendered the cocoa more soluble, and what changes it caused With this 
purpose ill view the author made analyses of alkali treated and untreated 
cocoas and he determined the total ash, water-'Solnble and water-insohible 
ash, and their alkalinity, and protein. 

The results of the analyses show that the principal effect of the a&ali 
treatment appears to be the increase in the colour of the acjueotiS solution. 
Treatment by allcali causes a decrease in the ash-free soluble matter and 
a slight increase in the amount of water-soluble protein ; this is, however, 
more then compensated for by a decrease in the solubility of non-nitrogenoits 
substances which are normally soluble in water. A portion of the water- 
soluble protein of the cocoa treated with alkali appears to differ from the 
water-soluble protein in the untreated cocoa, since it is rendered insoluble 
when the water solution is made acid with i% sulphuric acid. This differ- 
ence between alkali treated and untreated cocoa may serve for detecting 
the alkali treatment. 

CoNCUTSiONS. — An alkali treated cocoa may be recognised 1 ’»y 
the high colour of the water solution ; by the presence of a water-soluble 
protein precipitable in i % sulphuric acid ; by the increase in the ash 
and alkalinity ratios. The assertion that alkali treatment increases 
the amount of cocoa soluble in water is absolutely without foundation. 

256 - Industrial uses for Caeao Shells. — See No. 217 in this Review. 

257 - A study of Fibre from A^^ve Cmtaia from the Industrial Point of View*— 

See No. 203 in this Review. 

258 - Meat from Madagascar ( 0 . — ^Umsture des Cohiucs, BuMUi ddW^^mce GemmU des 

Colonies (formerly Bullelin de VOfjice Colonial), Year XXI, No. i.;2, pp. 6(H-6o2. Paris, 

Oct., iqig. 

The cattle in Madagascar are generally estimated at Sooo head, local 
consumption amounts to 370 000 head at most ; during the 4 years 
1914-1917 the five factories tlxeri working, delivered to the food department 
r6 737 tons of frozen meat and 10 364 tons of preserved meat, representing 
a total of 215 2:^4 out of the cattle existing on farms in the colony. This 
came to only 43 044 head per year, which figure, added to that of the local 
consumption, gives 313 000 animals, a quantity much below that which the 
Madagascan herds can yield annually. 

BVmi* of the factories arc situated near the sea : - Boaiianiary (Majuuga), 
Taniatave, Antoiigombata, and Montague d'Atiibre, to the south of Diego- 
Suarez Bay ; one is situated at Tananarive itself ; a sixth, which began to 
work in 1918 at Antsirabe in the' Vahinankaratra on tlie plateaux, makes ex- 
clusively preserved pork. Diego and Tananarive make only preserved pro- 
ducts, and Majunga makes preserved and frozen meat. 

The production, which in 1914 came to 44a tons of frozen meat 
and 815 tons of j)reserved meat, had risen to 16 737 tons of frozen and 
10 364 tons of preserved meat by 1917. 

(i) See If. , fan., loiy, p, r, and Mafdi, 1919, No, 371 . {Rd). 

[2S5«^liS] 
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Tjiese factories are supplied only from tlie herds in the north and centre. 
The south of the island, although very well off in cattle, has not yet any 
outlets for its production, and it appears certain that one or more factories 
could thrive there. ' 

259 “ Experiments ia Preserving Eggs in Italy* passhrint, h,, iu BoUdUno ddk Sodeid 
italiami pet loslmlio ddV almenkii^iom, Vol. I, No. 1-3, pp. 23-30. 1 'loreticc, 1919. 

From the results of a series of experiments conducted in 1918 at the 
vScandicci<Agronomic Institute (Florence), the author concludes that : — 

1 ) Eggs may be preserved dry for over 7 mouths, proxrided they have 
been taken very fresh, carefully washed, have had their shells lightly rub- 
bed with fat (lard) containing l % of salicylic acid, and have been kept 
ill a cool dry place. The loss in weight, due mostly to the evaporation of 
moisture through the shell, aiiiomited to only 5 % in 231 days. 

2) By wrapping each egg thus greased in oiled paper, the loss in weight 
may be reduced to less than 3 % in 231 days. In both these cases the 
eggs keep their ta.ste and smell almost unaltered and the albumen remains 
liquid ill the same way as eggs preserved in lime water. 

3) Immersion in lime water gave eicellent results ; with perfectly 
fresh eggs, carefully washed, and sufficiently pure lime, like that from sta- 
tuary marble, this method is good for keeping eggs, in a cool place, for 
14 months. The slight taste of lye which eggs preserved iu ordinary lime 
water take on in the course of time probably depends, not on the penetra- 
tion of >snia11 quantities of lime into the interior of the egg, but on impuri- 
ties in the lime, especially alkaline hydrates, as this taste is not found 
in eggs preserved in sufficiently pure lime WTiter. Some writers think 
that the liquefaction of the albumen is due to the passage of small quanti- 
ties of calcium hydrate into the interior of the egg, but the author’s experi- 
ments show that, even with dry preserving, this occurs. Hence it pro- 
bably depends on a molecular change in the albumen in fluie and perhaps 
also on the beginning of h}xlrolysis of the albumen concerned. 

Ikirtial sterilisation at 60^ C., before immersion in lime water did not 
give good results, 

5) Dry-preserving of eggs previously heated to 6u° C and., placed in 
closed ve‘ssels gave disastrous results, whether these eggs were or were not 
coated witli fat. or gelatin. The same result followed when the eggs were 
exposed to ether vapour. Probably better results would have been ob- 
tained by placing the eggs in containers .sterilised by heat, but in order to 
ke(‘p the contents fa^om further taint, difficulties would have been encoun- 
tered which were too ttnsurmouiitable in practice. 

260 “The Prevention of Breakage of Eggs when Shipped In Car Lots* — Pennington, 

Macleer, H. a., Greenlee A. D., assisted by Datley, P. X, and Albin, H. C., in 
U, S, Depatiment of AipicuUure Bulletin No. 664, 31 pp. 8 PL, 12 Figs. Wasliingtou, 
April, 25 1918. 

These investigations were carried out during two seasons on the car 
lots of eggs sent from different parts of Texas and Minnesota in the eastern 
States over an average haul of 1200 miles, in order to determine the causes 
of damage to the eggs during transport. 
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When the following conditions were reulisecl: 1) eggs sent in car 

loads packed in good, well-made/ standard cases witli new fillers and 
flats, with properly ]>laced and suitable cushions at top and bottom ; 
2) cases tightly stowed and efficiently braced ; 3) cats handled in accordance 
with good railroad i')ractice, especially when switcliing ; tlie total damage 
referable to transit was less than 2 %. 

The size of the egg influences its safety in transit, l^ggs which wx'ie 
longer than the cells of the fillers showed 3.71 % damages. The egg.s 
with lightly cracked or dented shells, but withnienibrane unbroken showed 
a transit damage of 2-<S8 % as compared with 1.77 % for eggs with sound 
shells. Applied to case lots of broken eggs, the increased liabjlity to damage 
is noteworthy. 

Egg cases must he standard, symmetrically made with 5 or preferably 
6 cement coated nails at each corner of the sides and bottom and at the cen- 
tre partition. While cottonwood, gum, and tiipelo cases vary but little 
in strength, but the cottonwood has, on the whole, the greatest number of 
advantages. 

Medium fillers or heavier ones should be used. It is absolutely 
necessary that the filler be perfectly new. vSuitable cnshions of excelsior, 
with a flat, should be placed on the top and bottom of the case. The quar- 
ter filler is strong enough and it forms an even cushion. Corrugated board 
on the top of the case affords jnacticalh^ the same protection as the excelsior 
cushion, provided it takes up the .slack. 

More damage occurs in the top la3xr of eggs than in the deeper layers 
of the case, and more in the ends than toward the centre. 

When cars are buffed with straw^ at the bunkers there is a slight but 
clear rise in damage as the cases near the centre of the car, There is also 
a progressively increasing breakage in the rows as they progreSvS from the 
middle line to the side of the car.^ 

The location of layers is apparently imnuiterial. The load of eggs must 
be a solid unit in the car, fitting without play. This is the most impor- 
tant factor in avoiding damage in transit. 

The amount of damage in properly loaded cars buffed with straw is 
slightly less than in the same cars buffed with wood, Wlien the straw buffing 
is placed at the bunkers and extends from the top of the load to the floor 
of the car, at least 50 % of the refrigeration is lost. Braces nailed to the 
car seldom arrive in place. They cause much damage. Self-bracing of 
the load by means of suitable strips placed below tlie cases is most satisfac- 
tory. Cars having steel uiiderfraines show a slightly greater amount of 
damage than those with wooden uiiderfraines. 

The shocks incident to ordinary freight train handling while running, 
seldom cause damage in well-stowed cars. The shocks incident to switch- 
ing are sometimes destructive. More care should be exercised in switch- 
ing cars containing eggs. While the haul in wagons or trucks l^etween the 
railroad terminus and the warehouse or store maybe revSpoiisible for some 
damaged eggs, the breakage is ordinarily not more than i cracked egg per 
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general ineormation 

261 - The Control of Trogocarpus baHesierrfi a Hymenopteron Injurious to 

the Pistachio Tree, in Sicily, Italy (i). — K. SUtzione spcrimenhiU M Ap'unmolUtm e 

FrutMcoUura, Acireale, Bolldfim 37, pp. 9-10. Acireale, 1919. 

In view of the Decree dated September 28 19x9 by which Trogocarfiis 
hallestferii (syii. Megastigmus ballestrerii), commonly laiowii in the country 
as the Pistachio Worm, is entered amongst the parasites whose compiih 
sory destruction may be ordered (2), and considering the damage caused by 
this chalcid fly to the yield of the pistachio [Pistackia vera) and the econo- 
mic importance of this plant in districts where the crop is most extensively 
cultivated, the Minister of Agriculture issued the following Decree, dated 
October, 7 1919. 

Art. I. — Combative measures against T. bdlesireni are made compul- 
sory in the commmies of Caccamo, Ventimiglia, Petralia Sottana and 
Gangi, in the Province of Palermo; Vita, in the Province of Trapani; 
Alessandria della Rocca, Burgio, Canicatti, Casteltermiiii, Caltabellotta, 
Cattolica Eraclea, Favara, Eicata, Lucca Sicula, Montevago, Raffadali, 
Ravanusa, S. Angelo Muscaro, S. Biagio Pktani, S. Giovanni Gemini, 
S, Stefano Quisquina, Sciacca and Camarata, in the Province of Girgenti ; 
Bntera, Mazzarino, Pietraperzia and Riesi, in the Province of Caltanisetta ; 
Bronte, in the Province of Catania, and Rosolini in the Province of 
Syracuse. 

Art. 2. 111 the above mentioned communes, proprietors or exploit- 

ing parties of pistacliio plantations are obliged to destroy in spring all the 
female flowers of turpentine trees {Pistackia Tercbinthus) in their plaiita 
tions or near-by, within a radius of one kilometre. 

Art. 3. — Proprietors of turpentine plants situated near pistachio 
plantations must allow the destruction of the female flowers of this plant 
by proprietors or exploiting parties of pistachio plantations, without the 
right to any indemnity or compensation. 

Alt. 4. — The burning of pistachio fruits , attacked by the insect in 
question is compulsory, both in the case of fruits which fall before harvest- 
ing and those which are included in the harvest. 

.Art. ,5. — Those failing to conform to this Order, will be liable to a fine 
of 200 lire per hectare of pistachio plantation owned or worked by them, ex- 

(r) See R., July, 1918. No. 831. {Ed,) 

(2) See JR., Oct-Bec., 1919, No. 1260. (JSi.) 
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cept for tlic provisions of Art. 22 of the law of June 26, 1913,, No. 88S, which 
defines the vSteps to be taken in order to foresee and combat plant diseases, 
approved by the Decree of the lieutenant Governor of the Kingxloiii on 
March, 12 1916, No. 723 (i). 

Art. (). — The Prefects of the provinces conciJtued are cluirgcui with 
enforcing the present decree, through the district observatories of phytopa- 
thology, the ina^^ors and the royal carabineers. 

The present decree will be published in the leaflet of legal notices for 
the provinces concerned and on the notice boards of the comniuniai town 
halls indicated in Art. i. 


DISDASlhS NOT DUK 
TO PARASITES OR UNKNOWN ORIGIN. 

262 - Investigations on the “ Mosaic „ Disease of the Potato in the United States, — 
Sci-ruLTz, B. S., Folsom, D. PIilpebrandt F. M. and Hawkins ly. A., iis Journal of 
/UncuUural Research, vol. XVIT, No. 6, p. 347'274 j 8 pi. Washington, D. C. Sept. 1 5, 1919. 
The poato “ mosaic although more common and, apparently, parti- 
cularly destructive in certain sections of the United States, is neverthe- 
less widely distributed in the rest of North America. 

The disease has a decidedly detrimental effect on the yield. The 
characteristic symptoms of the disease are noticeable on the aerial parts 
of the plant, especially on the foliage. These symptoms may be modified 
or obscured by differences in environment or variety. Tubers of diseased 
plants trasmit the disease. Grafting a healthy §cion upon a diseased stock, 
or of a diseased scion upon a healthy stock, may result in the development 
of the disease in the healthy part. 

Mosaic may be transmitted by transferring juice from a diseased 
plant to a healthy plant. The disease can also be transmitted by the agency 
of aphids. 

“ Mosaic apparently tends to increase the sugar content of the leaves 
and to reduce their starch content. “Hill selection “has not proved 
successful for maintaning healthy stock when practiced in fields in which 
there was a considerable number of plants attacked by “ mosaic On 
the other hand, pulling up the infected plants before the aphids became 
numerous was an effective method for checking the spread of the disease, ^ 

DISEASES DUE TO FUNGI, 

bacteria and other lower PLANTS. 

GENERAL 263 - Investigations on the “ Crowii Rust ** of Oats (Pticemia mrdmta\ in 
'' Iowa, United States, — Melhos, I. B, and Dvrrell, B. W., in Af^rimlkird ExpermmU 

Station, loma State College of Agriculture and Mechanic Arts, Botany and Plant Pathology 
Section, Research BtilleUn No, 49, pp. 1 15-144, 6 fig. Ames, Iowa, 1919. 

In certain years Puccinia coronata Corda, restricts the production of 
oats in Iowa in a marked manner. It is noticed that this rust shows 

(r) See: INT, Inst, of AORic. Annuaire international de legislation agricole^ 6 tliyear 
(1916), pp, 880-881. Rome, 1917. {Ed.) 
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itself epideiriic one year wMle in the following year the disease is reduced 
to very small limits. Up to the present time the various factors which in- 
fluence the growth, development and epidemiology of this rust had 
not been definitely studied. 

From research carried out by the authors during 3 years it has been 
proved, firstly, that the minimum temperature for the germination of the 
uredospores of P. coromUa is C., the optimum temperature 17-22° C. 
and the maximum temperature 35° C. The • optimum temperature for 
growth of the germ tube is 20° C. The germination of the uredospores pro- 
duced in the greenhouse is variable. In some experiments less than 5 % 
of them germinated ; in others a germination percentage of 90 % was ob- 
tained. The average of the percentages for all the experiments at the op- 
timum temperature was 21.9 %. 

It is essential for the uredospores of P. coronata to be in direct contact 
with water in order to germinate. A saturated atmosphere does not fur- 
nish sufficient moisture for germination, Uredospores floating on a film 
of water germinate better than those immersed in water and for this reason 
heavier infection may be obtained when the uredospores are blown on to 
moistened jilants than when they are applied in suspension in water. 

Ordinary tap water used in the experiments earned out by the authors 
was found to be noticeably toxic to the germination of the uredospores. 
Vaseline and paraffin oil in contact with water act as stimulants to the ger- 
mination of uredospores. Vaseline increased the percentage of germination 
by 23 % over the controls, while paraffin increased it by 70 %, under the 
conditions of the experiment. The environment in which the uredospores 
of P. coronata are produced, influences their germination to a certain degree. 
Uredospores borne on heavily infested seedlings do not germinate so well 
as those borne on plants approaching maturity. A still, humid atmosphere 
favours rapid maturation of the uredospores. Uredospores detached 
from the host plant and kept in a dry capsule at a temperature of from 
13° to 20° C. showed increased germination after 6 or 7 days. The biolo- 
gic form of “ crown rust ” which lives on oats, has as alternative hosts, Rham- 
mis caihartiens and R, lanceotata' which is one of the most widely distribu- 
ted native species. R. frangula, R, caroliniana and R, alnifoUa, according 
to the data collected, do not serve as hosts in the intermediate stage 
(aecidium) of the biologic form of crown rust which is found on 
* oats. 

R. lanceotaia grows generally in the southern half of Iowa and in many 
localities the bushes are within a short distance of the oat fields. 

P, caihciftica is commonly used as an ornamental shrub on lawns and 
in public gardens. It bears annually the aecidium of crown rust and 
may well constitute one of the means of annually renewing infection. 

There are in Iowa two native species of Rhamnus (P. lanceolata and 
P. alnifolia) and two introduced species (P. cathartica and P. frangula). 

In the United States there are at least 10 native species of Rhamnus. 
However, it is only in a few cases that their relationship to crown rust ol 
oats has yet been established. 
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264 - OteervatioEs 01 tlie Perlthecial Form of tlie ” Oak OMiiim ” M Italy {i)« — 

PeCiaon, V., ill Rs'ndiconU dc-lle '^cdulc ihlk Rcalc Accadenm dci Linrei, Classe cli Sdcnze 
fiddle, matemaiiche e ualurali, Vol. XXVIII, Nos, 5-S, pp. loy-ioS. Roiiie, igig* 

On October, the autlior obseiA'ed tlie presence of nnuieroiis very 
small perithecia on the leaves of a pedunculate oak grown from seed, 
on vvliicli, as is iisuab a strong growtli of oidiuin was evident. Tlic peri- 
tliecia were scattered over the mycelial spots existing on the two faces 
of the blade, ^ but especiallr on the upper one. 

Investigations carried out iinniediately, near Bologna led to the disco- 
very of a very great number of these fructifications on pedunculate and hairy 
oak leaves gathered in different localities. 

According to the author, the ascophoroits form observed by him seems 
to correspond to MicrospJmcra cjikycinu (Scliw.) Burr. 

265 - The Ascomycete Excascus purpurescens and tlie Deuteromycete Sepio- 
^ ria rh oina causing " Leprosy ’ (or Reddening ■* and “ Smallpox ^ respectively 

of Sumac {Rhus Coriatia): Diseases Mew to Italy*. i) Tkaverso, g. b., in 
Lc Stazioni sprimeninli mfiiric iltilianc, Vol. Igl, No. 3>(>, pP'2i3-22G, 2 jA ; 2) Bo 
Priore, G. fuiO ScALiA, 0., ibhl, pp. 22;-237. Modena, 1919. 

1. — In the month of May, 1915, the “ Caftedra anibulante d’Agricob 
tura ” of Cirgenti (vSicily) notified the Royal vStationof Plant Pathology at 
Rome, by sending some small branches of sumac (Kkm Coriaria) which 
were diseased, the presence of a mycosis attacking the anacardiacio ns family 
of plants in that province, lixamination of material sent later and 
researches made on the spot by Prof. Tr avp:kso in the following m,otith of 
June, enabled the disease to be identified and recognised as new to Italy, 
although this appears not likely to assume great importance from the 
practical point of view. 

Tlie disease, named ‘‘ leprosy of the sumac by the author, has been 
found limited to the Canipofranco territory (Commune of Castrofilippo) 
along the road from Castrofilippo to Naro. The diagnosis of the disease is 
the following : progressive withering and early drying up of the young bran- 
ches, but particularly a brownish red colour of the leaves, which finally 
take on a purple colour with violet shades. 

This coloration, which aj)pears first as spots scattered more or less 
irregularly, sometimes spreads very rapidly to all the leaflets of a leaf ; 
sometimes it affects only a suiall number of them and not iiiifrequently it 
keeps to only a portion of the leaflet, mostly round the base. In the lat- 
ter case the appearance of the leaflets is very characteristic, as the violet- 
red portion is clearly separated, without appreciable shading off, from the 
healthy green part, with, an extremely marked contrast. 


{1} See. R., Nov., 1910, pp. 181-182 ; R., Dec,, 1910, pp. 357*404, 410; R,, March, tgn, 
No. 99S; is., April 1912, No, 129S ; I?,, June, i9ii,Nos. 1H92-1893 ; A., March, Nos. 576-577. 
R., April, 1912, No, 742 ; 3912, No. 852 ; June, 1912, No. 973 ; R., Dec., 1913, No. 

1395; R’, Jan., 1914, No. 75 ; Dec., 1914, No. 1184, R, May, iyi6, No, 583 ; Jv\, May, 
No. 494; A., 1917, July, 19:7, No. 682. {Ed,) 
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Ko particular deformation of the leaves is noticeable, except soiiie- 
tiiiies somesliglit swelling between the ribs ; also the diseased leaves are mote 
fleshy and thicker than the healthy ones. It often happens that sumac leaves, 
through purely plij^siological causes, take on a reddish colour wliich might 
be mistaken at first sight for the disease in question ; but in this case the red 
colour is lighter and such as anyone familiar with the sumac could easily 
distinguish from the other plienometion ; and again, this coloration afiects 
i preferably the oldest leaves, and it is not accompanied by any tliickeniiig 
of the leaves. 

The 3mung branches affected with leprosy gradually turn browm and 
dry up, without the plant apparently suffering outwardbq so that the re- 
sulting damage aniouiits to no more than a more or less marked lorvering 
of the yield. 

Microscopic examination of the diseased leaves, in comparison with 
healthy leaves, immediately reveals a quite characteristic structural de- 
formation w^hich serves as ^ diagnosis of the disease even when the parasite 
that is the direct immediate cause is not in evidence ; namely, greater com- 
pactness of the spongy mesophyll in the diseased leaves and, more striking, 
radial lengthening of the epidermal cells, 

Trom invcvsligations carried out, on sections of affected leaves, the 
author has concluded that the disease in question is caused, by Exoasms 
pufpumscens (Robins) Sacc., a species observed hitherto only on Rh. 
copallina in the United States and less authentically on Rh, pyroides in 
South Africa. The fact of the discovery of tliis parasite in Sicily on Rh, 
coriaria is of remarkable importance, both as regards the novelty of the 
host and because tliis is the first time the fungus has ben reported not 
merely in Italy, but in Europe. 

Should the leprosy eventually spread, the author believs that spraying 
with Bordeaux mixture adding molasses or some other substance to 
make the solution adhere better to the young leaves of the plant, will be 
effective. 

Since Hs inspection at Girgenti, the author has observed in several 
of these sumac plantations another fungoid disease, more widespread 
than the preceding one but, like it, not constituting a danger, in 
its present state, to sumac crojis. As an effect of this disease, which is 
also new to Italy, and wdiich the author proposes to call vaiolo (small- 
!^pox) of the sumac, the diseased leaves turn slightly yellow and become 
covered with small spots of slightly variable appearance, according to the 
degree of development of the parasite causing them. Small brown-red 
points are fiirst seen scattered in variable numbers between the secondary 
ribs of the ler.flets. These points next enlarge, always keeping a more or 
less circular outline, and generally remain isolated. At the same time the cen- 
tral part of each spot becomes of a whitish colour, due to the tissues dying; 
thus there result small white spots surrounded by a relatively large brown- 
red marginal ring. Lastly there appear, in the form of small black points 
in the middle of the spots, the fructifications (pycnidia) of a fungus which 
the author, by means of microscopic and taxonomic examination, identifies 
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as Septorui rhoina (Berk and Curt). Sacc., a deuteroniycete 'wliicli liitlietto 
has been found only in the United States and always on RJh Cotinus, 

II. — Under the same “ leaf reddening of the sumac Professors 
Lo PRIO'RK and Scaija describe the disease that Travjcrso described as 
leprosy 

ho PriorU stiites tliat he studied tliis disease in 1907 in the west of 
Sicily ; Scauia later obserA^ed it. on the Ionian coast but, neither of these 
authors had published their observations. 

According to ho Priorio and Scalta the disease becomes evident be- 
tween May and June on the youngest twigs ; when once it begins to spread 
it attacks the older branches. The infection mostly alTects the terniinal 
leaflets and the corresponding part of the rachis, and api)cars as a peculiar 
redness which follows the appearance of black spots on the under side, 
generally vStarting from the midrib and covering a large part of the 
leaflet. The blackening and then the shrinking of the common raclds 
causes the ux->per part of the leaf to fall off, and pcrlia.ps later the lower 
part. When the infection is early enough to involve all the buds, the 
growth of the i)lant suffers a sharp set back. Then two distinct pluises 
may show up : — a) the plant withers and its aerial parts die ; the under- 
ground parts seldom, die, and then only partially; /;) the plant replaces 
the dead shoots with new ones and manages to repair x)aTt of its losses, if 
the infection does not spread to- other buds. Cases of reinfection are not 
few in rainy years and on cool ground ; they may be found two or three 
times from the middle of May up to the end of June, and cease only 
when the hot weather of July comes. The spots on the common rachis 
may lengthen and leave a part of the rachis intact, in correspondence 
with which the leaflets remain on after the fall of the ox)posite ones. 
Often however, as the vspots gain the other side of the racMs, the upper 
portion of the latter shrinks and falls, with the corresiionding leaflets. 
Infection is completed, if its coimse is ra|)id, in 10 to 15 days. In its 
■first stage it is often localised to a small iiiuuber of leafliiTs which 
become red or even black in their lower parts, as well as the corresponding 
part of the common racHs. The apex of the leaflets themselves may 
remain intact, but soon withers in consequence of the perishing of the 
lower portion. The infection often starts on the comnion racHs and 
reaches the base of the leaflets across their articukition. Infection, of the. 
leaflets constantly starts from the midrib, wiiicli is the first to ttiiii red ; 
then it spreads irregularly to one of the two longitudinal halves of each 
leaflet. The, leaves on a .diigle branch may appear partl^^ disea.sed and 
partly healthy. On the same leaf there may be infected lefifids and the rest 
perfectl)?^ normal. The infected surfaces of the leaves show a purple red 
colour, quite different from the green of the healthy leaves. This alteration 
is accompanied by a slight thickening of the leaf due to hypertrophy of the 
epidermal cells and of the mesophyll elements. Soon after, the infected 
leaves change their colour from dark purj^lish red to a more pinkish colour 
while the surface seems to be covered with a slight waxy layer. These 
changes show on full-grown leaves as well as on yotmg leaves which have'"' 
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to 

just come out of tlie buds. The leaflets dry up very ra|)iclly, however, 
before differentiating. Long, linear spots also of brown-red colour are 
visible here and there on the petioles. CorrevSpoiiding with these spots a 
light depression may be seen, camsed by the outside tissues being affected. 
On tliese organs the typical waxy covering mentioned above has never 
been noticed. It sometimes happens that all the leaves on a twig, still 
growing, dry up. The twig itself ■ may die off without showing notable 
^symptoms of alteration. 

The structural stud}^ of the diseased organs at various stages of the 
progress of the disease led the authors to attribute the cause of sumac leaf- 
reddening to a species of Exoasc.us wdiich they identify, while awaiting the 
results of later in\"estigation, with E. purpumscens (Robins). Sacc., 
already referred to. 

Comparative trials of treatment with sulphur, Bordeaux mixture and 
spraying with 2 % solution of iron sulphate carried out at Alcamo (pro- 
vince of Trapani, Sicil}^), have shown that Bordeaux mixture (Menozzi for- 
mula) is the most effective means of checking the disease. 

266 “ Diseases of Lettuce and Passion flower new to Victoria, Australia. — britxle- 
BANiv, W. W., in The Journal of the Department of Ai'riculture of Victoria^ Vol. XVII, 
Tart 10, pp. 626-269, 2 iig. Melbourne Oct,, 1919. 

The present paper deals first with the appearance in Victoria of Mars-^ 
sonia perfomns Kll. and Ev. first described in Ohio, United States, as cause 
^ the lettuce disease known as “ lettuce antliracnose and which brings 
about the perfoi'ation of the majority of the leaves of the plant. So far as 
Australia is concerned, the disease was noticed in a market garden in a 
Melbourne suburb in which lettuce seed from the United States had been 
sowrn. Lettuces in the same garden grown from seed of a different origin 
were not attacked. The diseased plants were destro^^ed and as yet no fresh 
appearance of the disease has been noticed. Experiments have shown 
that spraying with Bordeaux mixture will hold the disease in check. Dise- 
ased plants should be pulled up and burnt. 

In the spring of 1916, numerous stems of Passi flora attacked by 

a serious disease. An examination than made, revealed that they were 
affected wdth Botryik ednerea Pers., and by another disease due to a 
disconiycete [Sclcrotinia sp.) 

s In the case of B. cinerea it was noticed that the chief centre of infec- 
tion was at the points where the stem w^astied to the trellis wire which sup- 
ported it. At these points the stem is often slightly damaged by the effect 
of rubbing and these slight wounds offer a ready opening for the fungus. 
The symptoms of attack in the case of the passion flower are similar to those 
of other plants attacked by Botryiis. Wilting and death of the part of 
the plant above the point of infection is rapid, and after death sclerotia 
were found under the loose bark and in the pith. Experiments in infection 
by placing the conidia (obtained from the sclerotia found internally and 
externally on infected, plants) or fragments of the mycelium on slight ptme- 
tiires made purposely, produced prompt infection. No infection took 
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place wlieii coiiidia or mycelium was placed in contact with mipunC"* 
tured parts of the plant. 

In its action the disease produced by Sclerotinia sp. is similar in appear- 
ance to that caused by Botrytis and might at first sight be' mistaken for 
the latter. In the cultural experiments the sclerotia failed to produce asco- 
phores. As had previously been observed in the case of B. cinerca, the my- 
celium, placed in contact with sound' tissues of the host plant did not cause 
any infection ; on the other hand it caused rapid injury and death when 
placed in contact with wounded tissues. It was noted that the point of 
attack was at ground level or slightly below it, or at the point where inju- 
ries are most likely to occur during cultivation. Sometimes, but not often, 
the disease was found at the forking of the stem close to the level of the 
ground. Both B. olnerea and Sclerotinia sp. have been largely held in check 
in gardens where their presence had been noticed, by cutting and burning 
the diseased parts of the host and subsequently carrying out repeated 
spraying with copper-soda sprays. 

267 - Poiyporus Tsu^ae Injurious to Tsnga catiRdensIs^ in the United 

States. — West Brdman, in Mycolo:;ia, Vol. XI, No. p5, p. 362 -277. Tyancaster, Pa., 

1019, 

For several years dead timber of Tsuga canadensis has, according to 
observations made in Pennsylvania, been destroyed by a peculiar rot which 
seemed to be constantly associated with the appearance of sporophores of, 
Folypoms Tsugue (Murrill) Overholts. 

The examination of a group of the conifer along the Raritan river near 
New Brunswick, in New Jersey, has enabled the author to prove that many 
of these trees were dead or dying from attacks of P. SchiminitzU; some of 
the trees bore sporophores of P. ahietimis, but most of the trees which had 
died recently bore sporophores of P. Tsugae, sometimes in great abundance. 
Further research has revealed the presence in these standing trunks of the 
same rot observed in stumps and felled trunks of J. canadensis in Pennsyl- 
vania. P. 2\mgae had been x')reviously reported in the United States (Ver- 
mont, New Hampshire, Massachusetts, New York, New Jersey, Pennsyl- 
vania, Ohio, West Viriginia and North Carolina) occasionally on pine, and 
more frequently on standing or prostrate tmnks, on stumps and exposed or 
nearly ex^rosed roots of T. canadensis. Few stumps or dead trunks escape 
its attacks when it is present in a locality, and as its destructive action is 
very: ra|)id, it constitntes a j)ossible source of danger for stored timber of 
P. canadensis. 

The existence of the rot can generally be detected, at least in the more 
advanced stages, by the presence of the sporophores of P. TsHgae. 

The damage which this fungus causes in the wood, and which the 
author describes minutely, is characterised by the fact that it commences 
as a sapwood rot (though the lieartwood is later attacked,) producing a 
porous condition with numerous white cracks in the spring wood, and 
black spots scattered through the whole rotted part. 
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WEEDS AND PARASITIC PDOWERING PLANTS. 

268 - Cuscuia saaveoleas on the Onion, Carrot and other Plants in Wales, 

Great Britain. — The journal of the Board of Asrktillnre, Vol XXVI, No. 8, pp. 836- 

837, I pi. I^ondon, Noxl, 1919. 

The presence of a species oi Cuscuta had been noted in 10 separate 
allotments in tlie Cardiff district, and altbough onions were chiefly attacked 
the parasite was also found on carrots, parsnips, turnips, bird's foot trefoil, 
sandwort, white clover and several grasses. 

A flowering specimen of this dodder was examined at the Royal Bo- 
tanic Gardens, Kew, and recognised as being Cuscuta suaimlensSei. {known 
also under the names C. racemosa Mart, and C. chilima Engelm.) , a native 
of Chili but frequently n corded as an alien in different parts of Europe 
and America (outside Chili). It is clearly allied to C. Gronovii Wild., 
the common American dodder, which seems indifferent as to its hosts ; 
the latter has not been recorded wild in Great Britain, but is sometimes 
cultivated in botanic gardens. 

It was at first considered possible that C. suaveolens had been intro- 
duced ill onion seed from America and it even seemed likely that the appear- 
rance of the parasite in the Cardiff district might be due to clover seed from 
Chili. But later, two samples of carrot seed reached theSeed Testing Station 
inwliichsQeds otC, suaveolens were found; it is believed that these samples 
are of Bhench origin. 

269 - Mistletoe Olisori^ed on th3 Chestnut, in Switzerland. — moreillox, m., in 

Journal foreslier Year UXX, Nos. 9-T0, pp. 65. Bertie, Sept. -Oct., 1919. 

In November, 1918, the author found good tufts of Viscum album L. 
on Aesculus Eifpocasiamm E., in a park in the Canton of Vaud, at an 
altitude of 508 metres. 

270 - Sorghum halepmse as a Weed, — .See No. '.202 in this Reviexv. 

INJURIOUS INSECTS AND OTHER TOWER ANIMATS 

271 - South Mian Coccidae, — Ramakrisi-inv Ayyar, T. V., in Ai'rwuUimil Research 

Imiitute, Pusa, Btilletin No, H;, pp. 1-50, 6 fig., 16 pi. Calcutta, 1919. 

So far the Cocciilae have not been sufficiently studied in South 
India. The author thought that it was not without interest, not only 
for systematic entomologists but also for planters, arboriculturists, 
horticulturists and nurserymen, to enumerate all the species of Coccidae 
so far recorded in South India, with special reference to those which have 
some economic importance. As far as possible he has avoided, both in the 
text and in the illustrations, all minute structural details or technicalities 
regarding these insects. Out of 129 species recorded in the paper only 
40 had been previously recorded from South India. • The first record 
of an insect of this family for South India was made in 1790 and the 
most recent was in 1911, Of the remaining 89 species, 18 are mew to 
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science, the others are recorded for the first time from South India and 
some are new to India as a whole. There is hardly any doubt that a few 
of them are of foreign origin and must have been introduced into India 
through nursery stock, fruits, seeds, bulbs, etc. 

The great majority of the species recorded in the paper were collected 
in the plains of Southern India, chiefly in and around the Coimbatore 
Agricultural College, mainly by the author himself. 

272 - A lew Variety of Wheat Resistant to Attacks of the Rhyncliote Cic^duia 
sexnoiaia ’(~ Jassvis sexnotata) In Sweden. — See Ko. 192 in this McvuWi 

273 - Lemopis stigrkorms, a Dipteron Parasitic on CoccMs and Apiiidi — 

vScHiJMACHER F., In Zeitschrift jiir liimonsdmjlUdie In^cktmbiologic,Yo\, XIV, No. 11-12, 
pp. 304-306. Berlin, July 15, 1919. 

Leuco'pis ni^ricomis IS of notable importance as a parasite oncoccids 
and aphidvS. Certain coccids are very largely attacked by the larvae of 
this dipteron. According to direct observation and bibliographic investiga- 
tion done by the author, the parasite in question has up till now been 
found on the following hosts : — 

1) Cocids: EriopeUis lichknsiem Sign. (Germany); E. jeskicae 
Fonsc. (Germany) ; E, coloradensis Cock. (United States) ; Pulvinatia 
innufuerabilis Rathv. (United States); P. acericok Walsh, and Riley 
(United States) ; P. floccijera Westw, (Italy) ; P. bcMae L. (Germany) ; 
Eriococcus spurius Mod. (Germany) ; Lepidmaphes nbni U. (United States) ; 
Chionaspis amcncam Johns. (United States) ; Ch, pinijoliac Fitch. (United 
States); Ck ortJiolohk Comst. (United States). 

2) Aphids: Aphis cephalcmU Thom — (United vStates) ; . 1 . i^ossypli 
Glov. (United States) ; Aphis sp, (United States) ; Pemphigus bursar ins U. 
(France) ; P, transversus (United hi^its);Miicrosiphnm amue F. (United 
vStates) ; M. semhorni (Hawaii). 

274 - The Influence of Temperature and Other Physical Agencies on the Insecticidal 
Properties of Chloropicrin (i). — Bertrand G., BR0CQ-]i0US.SEAU and Dasson- 
VILLE, ill Comptes tendm des stances de rActulemic des ScumceSj end Hull yi'iir, 1019, 
Vol CUXIX, No. 22 (Dec. i, 1919), pp. 1039-T061. Furis, 1919. 

According to the place and climatic conditions, the activity of cliloro- 
piciinwhen used as a parasiticide is liable , to be affected by the tempera- 
ture and degree of moisture in the air. The authors have studied these 
circumstances and also the possible influence of liglit. Their experiments 
were mainly concerned with weevils, but were extended to other insects. 

. These investigations have demonstrated that in the use of cliloropicrin 
against insects there is no need to trouble about the influence of liglit or 
shade or of the degree of humidity in the air, as these circumstances are 
without effect. On the other hand, temperature, very materially increases 
the speed of action of the insecticidal vapour as in the case of chemical 

(i) Sec R., Jem., 1920, No. 148. {Ed.) 
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leactions- Hence in practice it is very important to raise^ where possible 
the temperature of the places where chloropiciin is being used for the 
destruction of insects. 


275 - Helioibrips mbrocimtm^ a Thysanopteros laprlous to Cacao^ in the 
Islani of St. Thomas, Gulf of Guinea. — BoUlm do Centro Colonial^ Year XX, 
Nos. i»3. pp. 7'S. Eisbon, 1919. 

Eeliotlinps rubrocinctus recently caused serious damage to some cacao 
plantations in the island of St. Thomas, where, up to the present, attacks 
of this insect have always been of limited intensity. 

Experiments in the prevention and control of this insect bring out^ 
the effectiveness of spraying with the following mixture : ■— 


INSECTS, ETC. 
MJimiOTO 
TO VAMOUS 
CEOPS 


Tar . . . 
Palm oil. 
Wood asb 
Water. . 


2.8 gill. 
4.6 gm. 

4 -6 g5:n. 
100 litres. 


276 - Diseases and Pests of the tea Plant in lava. — vSee No. 209 in this Reueie. 

277 - The ** Lucerne Grub” {Colaspidema atrum) jEnjurlous to Vegetable and 

Garden Plants, in France (i), — Muratet, H., in CompUfi rendu s des smices de 

VAcadmie d'Af^ricuUnrs de Ffance, Vol V, No. 38, (Dec. 10 1919), pp. 970-972. 

Paris, 1919. 

Besides the considerable ravages it occasions in fields of lucerne, 
Colaspidema atrum may cause appreciable damage in gardens and vege- 
table plots. 

On June 26, the author noticed that the larvae of this coleopteron 
had overrun a garden situated at Blagnac, near Toulouse. They were 
found in large numbers on several plants which they had partly eaten, 
especially on the leaves and stems of potatoes, beans, parsley and on 
marguerite heads. The author then collected some of these larvae and 
fed them on the plants just named. He found that they attack preferabl}" 
first the outer flowers of the marguerite (the tubular flow^'ers in the 
centre remain intact), then leaves of beans, which were almost entirely 
destroyed, then parsley, only the stalks of which were devoured, the leaf 
blades remaining untouched. Finally, leaves of potatoes were least attacked. 

The, garden was between two fields of lucerne and this invasion of 
C. atrum took place after the young shoots of the second crop of lucerne 
in these fields* had been mostly eaten up. It is therefore probable that 
the ''grubs” had emigrated to the garden because their usual food had 
4 un short. 

To reach the garden the grubs had to cross a vine but they had not 
attacked it. The author tried also to feed them on vine leayes, but 
without success. 
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27S - The Coccid icerya purchasi and the Coleopteroii Nowitss cardimaiis^ 
Its Natural Eiiemyij in. their Relations with the LegnniiEosae Genista aeth-> 
memis and Spariiam junceum^ in Sicily^ Italy» —* Savastano, u,, in R. sia- 
zionc :ipfn!nt'ii-iah’' di- A^^nmicoUiiftij Acirealc^ BoUeltino 37, i)p. 1-4. Acireaie, 1919. 

For some years the author had oberved 011 the hills in the district east 
of Etna that specimens of Icerya purchasi on plants of Genista acihficnsis 
were not destroyed by Novius cardinalis, but the coccid grew so fast on 
the host that' it sometimes killed the plant. Further investigations 
revealed, at least so far, the absolute absence of larvae of Novius and 
pupa cases on numerous plants of this leguminous plant examined at 
various places on the east-coast side of the Etna district. On the 
other hand, on specimens of Rhamnus Alaternus and of Rh. JmxijoUU'S 
situated sometimes near or in immediate contact with plants of G. acth- 
nensis there was noticed the presence of larvae and pupae of Novius, On 
making a comparative study, on one hand of citrus fruits and other plants 
almost free of the insect, and on the other hand samples of G, althnensis 
affected with parasites, it was found that the larvae of Novius usually 
attach themselves to the lower side of the leaves of an evergreen species, 
and sometimes also to the upper surface, provided they can live shaded 
from the sun. Consequently, the insect does not deposit its eggs on 
individuals of the Icerya existing on G. althnensis, because its larvae, on 
account of the particiilar conformation of the host plant, are exposed 
on it to the sun’s rays. The mature Novius feed only on some Icerya on 
the leguminous plant in question and then deposit their eggs in coccids 
situated on neighbouring plants wtih large leaves or tufted foliage. The 
host coccids^of (r. aetJmensis being only partty eaten up by the coleopteroii, 
surpass the latter in development and thus succeed, in becoming numerous 
parasites and dr^ung up the plant, on the death of which most of the Icerya 
then die off, except some which emigrate in time. 

Before making these discoveries, the author was informed of an intense 
spread of coccids on luslies (Spartium junceum), on the hills in the east 
Messina district. No pupa or slough of Novius has been found on any 
specimen of rush examined, ast Ms plant has a conformation identical with 
that of G. aeihnensis. 

From the above observations it may be deduced that the coleopteron 
shows its weak side, since on the two leguminous plants mentioned the I- 
eery a multiplies with impunity. 

On the basis of a summary examination, it may be taken that the 
coccid is commoner in the hilly coastal district from Messina to Ca- 
tania, where the damage is of slight importance. In' orderffo prevent its 
spread iii' the middle and Mgher districts — which would lead to the f al- 
ing off of a forest product very remunerative to these districts, where fire- 
wood and small timber is insufedent for requirements ■ - it is ' desirable 
to see to the destruction, in the coastal zone, of the host plants of the coccids 
here mentioned. 


[M8] 
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279 ~ Psvcke MasrolepMoptaran Oecasioiialif lB|iirl?ii;is to 

m Switzerlmi* — Faes, H., in La Terre Vamioise, Year XI, Xc>. 4^), pp„ -i 35-437, 
fig. I. Fausamie. Dec. 6, xpiO- 

On ]\Iay 15, 19195 the author received from Sion (\9ilais) a package 
of cases containing caterpillars of the Psycho graminclla, \\ihii a state- 
ment that tile para iie was attacking i>art of a vineyard on the \hsore iiilis. 
In the viiiev^arcl in question, one of the warmest and best situated in the 
district, the shoots were devoured wholl}^ or in part by the caterpillar, 
over ail area of about 400 square metres. 

The author advises, to combat this parasite, besides collecting the cases, 
the use of copper aceto-arsenite, at the rate of 400 grauinies per hectolitre 
of Bordeaux mixture, wliicli gi\xs v^ery satisfactory results. 

The caterpillar was described in 1907 by Valery Mavy:t as occa- 
sionally attacking vines ; up to the present it has never been reported 
in sSwiss \'ine3nirds, at least within the author's knowledge. 

After descrilnng the morphological and bsological obsen^atioiis made 
on nuiiieroiis specimens reared in the laboratory, the author adds that it 
is not to be feared that this insect will ever do serious damage as a parasite 
in Swiss vineyards. It will remain an cccasional pest, attacking the 
young leaves onh^ when intense drought kills or great!}" hardens grass 
calms, which form its usual food. 

2Su - €losmopnHtes sordidus^ a Bsetle Injurious to -Bananas m Australia. — 

Froggatt, W,, W, in the AgrimUural Ga;:ette of New South Wales, V0I XXX, part 11 , 
pp. 815-81S, I iig. I pi., Sydney, Xov., 1910. 

Cosmopolites sordidms Germ, was first recorded, for New South Wales, 
ill a banana plantation near Stoker’s Siding in the riv^er Tweed district. 
The district at present infested with the beetle appears to be -the Condong 
Range, where there are a number of plantations more or less seriously at- 
tacked. It is not unlikely that the beetle will also be found sporadically 
in othei districts. It has not been possible to determine how the insect 
reached Condong, but it was probably introduced with young banana plants 
from Redland Bay, Queensland, before the presence of the pest had been 
reported in the latter district and before the export of the young plants 
was, conseqtientl}^, prohibited. 

The beetle deposits its eggs on the host plant just above the ground ; 
the resulting larvae commence to burrow downwards into the base of the 
stem, which later, if the larvae are nnmerous, is transformed into a spongy 
mass of tissues and finally the plant dies. When full growm the larvae 
change into pupae at the end of the galleries made by them inside the plant.' 

The description of the larva, pupa and perfect insect is given. 

281 - Myeiols cerafo/iiae and Ephesiia calideHa^ MIcrolepMoptera Iiju- 
rioiisto Locust Beans, in Sicily, Italy. — db stefani, t., in R. staziom spetmen- 
tale di AgrwmicoUimi c FriUHcoltura, Acirealc, BolUUim 37, pp. 5-6. Acireale^ 1919. 

From locust bean plants under observation at Palermo the author ob- 
tained many adults of Myelois ceratoniae Zell, (from the end of April to 

' 
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mid- August) and of E'phesiia cali della Gueii. (from tlie end of April to the 
beginning of September). 

In August tlie locust beans are in the process of drying on the plants. 
This is the period when the two iiiicrolepidoptera (family Pyralidiie), 
issixing from the old fruits attack the new ones on the plaints wMcli, being 
gathered in^ as is the custom in Sicilj^ during September- October, will 
give rise to the first generation in April. ' On the other hand, the individuals 
from dried locust beans in store, coming out between April and June, will 
give rise to two or three generations in the same old locust beans in the 
stores. 

The twm insects deposit their eggs only on the beans, near the rib ; 
the caterpillars bore a small hole in the fruits and entering tliein begin 
to destroy the pulp ; the damage done is severe enough to make thd^ 
beans so attacked useless. Once their growth is finished the larvae leave 
the fruits and enclose themselves in cocoons adapted to the places where 
they have taken refuge. 

M. cemtoniae has been got also from dates, dried figs, raisins, and fruits 
of Cydonia japonica. In the larval stage it consumes also the dried-up 
insects. It is found along all the Mediterranean coast, in Africa, Mada- 
gascar, mnd the Antilles. 

E. calidclla has also been found in cork trees, as well as in dried figs 
and raisins. Like the preceding species, its caterpillar consumes the dried- 
up insects. It has been reported in France, England, Austria, Dalmatia, 
Germany and Asia Minor. 

Dssi] 
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Organisation of Agricultural Book-keeping in Denmark 

by O. H. Larsen 

Profmof of Rural Economy at the Royal Veterinary and Agricultural School; 

Head of the Central Office of Agricultural Book-keeping in Denmark, 

I. — Local societies fotr Agricueodurae Book-keeping. — Tlie 
origin of the first local societies for agricultural book-keeping dates back 
to tke beginning of the twentietb century and was due partly to the 
control societies that have existed since 1895, and partl}^ to farm competitions. 

The first society of control was founded at Vejen in 1895, and ;n 
1918 there were 670 such societies having as their principal object the 
fostering of the dairy industry. They keep check over milk production 
and the content of butter-fat, also on the fodder consumed by each 
dairy cow placed under their control and, by keeping a careful system of 
accounts, they are in a position to indicate the most profitable beasts. 

Sometimes the book-keeping extends to horses and a check is kept 
over their feed and growth ; these are the first steps towards a complete 
system of farm book-keeping. 

The first society of control that attempted such an extensive system 
of book-keeping was that of Midt Langelant under the direction of H. C. 
Duborg, consulting expert. Since 1907 he has used a system of his 
own which, is practically a combination of the single and double systems 
of entry ; the daily entries are not made in the books, but on special forms, 
while the inventory for the year is kept on the double-entry system, 

The ledger does not contain many details, nevertheless there are 
special accounts for the more important crops, viz : cereals, root crops, 
hay, green fodder, as well as accounts for horses, dairy cows, heifem, 
and pigs. 



When balancing the stock account, this is not debited with the 
ruHiig market price ofithe roughage consumed, hut a value is giv&i 
according to its utilisation by the stock, and the accounts of the various 
crops are credited with the respective amounts. 

Few societies of control have adopted the' Duborg system. Its draw- 
back is the difficulty met with by the controlling officer who has too many 
farms under his control. He has farm work to attend to besides book- 
keeping, and it happens with the older societies, that the book-keeping 
work gets behind. The system therefore could not extend, audit has been 
found easier to obtain estate subsidies by founding sections of agricul- 
tural book-keeping, or local circuits within the already existing agricul- 
tural associations. 

In the island of Samso there is one of the oldest bookkeeping circuits 
of this kind ; from 1902 till 1908 prize competitions were held there for 
the best-kept books concerning the various groups of crops. Similar 
competitions were also held in the following years in other parts of Den- 
mark, but as the interest in complete agricultural accounts grew, so do 
we find in the majority of places that more branches of the farm w^'ere 
brought under book-keeping control. A system of account-keeping is 
thus evolved, much alike in principle to that elaborated by Dtjbokg, 
although at times differing a little to suit local conditions. 

The agricultural society of Holding adopted the system in 1909, and 
in 1910 the first independent society of agricultural book-keeping was 
formed in the island of Samso, this being the development that folio-wed 
on the institution of farm competitions. In the ensuing years this example 
was followed elsewhere and since 1910 about 40 agricultural societies have 
adopted this system of book-keeping, either through the appointment of 
special book-keeping committees, or by founding independent societies for 
agricultural book-keeping. 

In 1913, the Royal Danish Agricultural Society issued a number of 
books on the subject, which are very close in their form and substance 
to Duborg's ; this is therefore the system used by the majority of local 
societies and circuits of agricultural book-keeping. 

The circuits ordinarily do their work thus: — Having first secured a 
sufficient iiiiniber of members, the society engages an accountant who 
will be the consulting expert and whose duties are : - ■ 

(1) To help members to establish the system and keep the books. 

(2) To guide them in making, the daily entries. 

(3} To control the entries and make up the monthly cash account,, 
the work book and the fodder account. 

(4) To make up the yearly balance sheet, 

(5) To make a detailed analysis of all accounts at the close of 
the year. 

The fees which the society charges its members vary from 45 to 100 
ore per hectare (from about 6 d to 13 34 2 34 acres) according to the 

area of the farm. Usually the circuits cover a sm 5 ll area, so that one ac- 
countant is able to visit each farm of Ms circuit as often as required' 
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witli the exception of the busiest time, when some' assistance is needed. 
There are, however, circuits with more than looo members, and in such 
cases the consulting officer must have one or more assistants. 

Since 1915, the societies can apply for a State subsidy amounting to 
half the salar^^ office and travelling expenses of the accountant on condition 
that the government standard of book-keeping be adopted and that the 
balance sheets be published. The number of vState-subsidised circuits 
for the financial year 1918-19 was about 30 and included 1094 farms with 
a total of 44.000 hectares ; in 1919 the figures were much higher. 

II. — The Oeeice oe Agricueehral Book-keeping. — • It was 
stated above that it is the rule to publish the results of the accounts 
of local societies. A general elaboration of the results of of all the societies 
has not, so far, been prepared, but attempts are being made for each district. 
The difficulty of elaborating as one whole all the available material for 
the various parts of the country is partly due to the large number of books, 
there being more than 1000 in 1918, -partly to the lack of homogeneity in 
the material itself. 

In the spring of 1914 the Royal Banish Agricultural Society proposed 
the foundation of a special office of agricultural book-keeping aiming 
at procuring all the data for preparing an elementary course on Danish 
farming. The more complete development of this proposal was entrusted 
to Mr. O. H. Tarsen, Professor of Rural Economy at the Royal Veterinary 
and Agricultural School. 

The principal agricultural societies, after having accepted the pro- 
posal in its main lines, constituted in conjunction with the Department of 
Statistics a special committee, which wms to try and establish a special 
Office of Agricultura IBook-keeping on the lines suggested by Prof, Larsen 

The fundamental idea was that this Office was principally to elaborate 
in a scientific manner, the books of the local societies of agricultural 
book-keeping, that the Office and the societies should collaborate and that 
only the best-kept books and those answering the purpose best, should 
be employed In order to secure homogeneity and reliability, the Office 
holds every year a course or a meeting where local accountants meet to 
discuss the systems on which the books are kept and the rules followed 
for the distribution and allotting of the expenses. 

In accordance with the proposal, the first aim of the Office would be 
to ascertain the : 

(1) Amount of capital invested and manner in which it is allotted 
to the various agricultural enterprises. 

(2) Comprehensive budget of gross profits, working expenses, net 
profits and interest on the capital employed. 

(3) Book-keeping of the various branches of the industry showing 
cost of production, general and working expenses, expenses for horses, 
implements, etc. 

(4) Household expenses. 

(5) Income of the farmer and revenue yielded by the enterprise 


itself. 
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It may be said tlmt tlie Office started to work on tliis principle in 
the spring of' 1916 ; during the first 2 years the work was of a preparatoiy" 
nature and only in the spring of 1918 was the organisation of the scheme 
effected and a satisfactory collaboration secured from the local societies. 
For the year 1919-20 the collaboration comprises a total of 29 societies 
and the number of books that will have to be elaborated will pro- 
bably be 350. For the 2 previous years. 1916-17 and 1917-18, collaboration 
was extended by 6 and 17 more societies respectively with 75 and 235 
books. The first report concerning the year 1916-17 was published in 
the autumn of 1918, and the second, referring to 1917-18, in the autumn 
of 1919. 

The Office is under the supervision of 7 members representing the 
societies and the institutions which took part in its foundation. At the 
head of the Office, there is Professor Tarsen, the daily work is supervised 
by the consulting accountant Ivar Dokk, who is helped by a permanent 
assistant and by one or more temporary officers as circumstances may re- 
quire. 

During the first 2 trial years the working expenses of the Office 
were borne by the Royal Danish Agricultural Society ; for the financial 
year 1918-19 it received 12 000 kronen (i) as State subsidy and 1800 
kronen as the contribution of agricultural societies wliich are represented 
on the Committee. The State subsidy was raised to 15 000 kronen for 
the financial year 1919-20, while the contribution of the societies will 
depend on the work and whole expenditure. 

The local societies of agricultural book-keeping receive besides a free 
supply of account books, a bonus of from 5 to 6 kronen for every book 
containing data that may be useful to the Office. On the contrary the 
concerns that correspond directly with it and get assistance from it for 
thdr book-keeping, pay a contribution in proportion to their size and to 
the extent of their book-keeping. It varies from 35 ore to i krone per 
hectare. 

(i) 10 ore — i krone; x krone 
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282 - The Cultivation of Duekvfeed for the Control of Malaria. — regnaolt, f., in 

BulUUn de la SociiU de Pathologie exoUque^ Vol,. XII No. 10, pp, 735-736, Paris, D6c. 10 1 91 9. 

When duckweed {Lemna spp.) , completely covers the surface of marshes, 
it causes the 1ar\^ae of mosquitoes to disappear, because these, being 
unable to come to the surface and breathe, die of asphyxiation. Profe- 
ssor Lavbpan states in his Tmiti didr paludisme, (second edition, p. 654), 
that Centanni and Opta suggested the use of duckweed for the destru- 
ction of these larvae, it is possible that this means might be useful 
ill some particular cases”. 

Ill 1917, the author was at Ajaccio, Corsica, and noticed in the neigh- 
bourood of that town that some few boggy marshes were covered 
with duckweed and, consequently, free from mosquito larvae, while 
a great number of other marshes contained clear water had no duckweed 
and were alive with larvae among which could be recognised those of 
Anopheles. The author put duckweed in some of these marshes, but they 
died ; on recollecting that these will grow in water charged with orgardc 
matter, he threw in some horse and cow dung after which he sowed duck- 
w^eed lentils. These multiplied and grew thicker and the mosquito larvae 
disappeared. When the organic matter was used up the duckweed died. 
The author was able to repeat the experiments several times with the 
same result in every case. 

It shotild be easy to grow duckweed In the struggle against malaria 
it ivoiild be advantageous to employ it on extensive marshes where 
paraffin 'would be costly. 

The disappearance of duckweed is one of the causes of the appearance 
of malaria in the countries ravaged by the war. Men and cattle have 
died there, the shepherd takes the place of the agriculturist, the land is 
grazed extensively where formerly it was intensively farmed. The water, 
when the organic matter is used up, becomes clear again and suitable as 
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breeding places for aiioplieles. Fiirthermoie., the obstruction of drains 
and irrigation canals, the destruction of trees and cultivated fields favour 
the stagnation of \vater„ 

283 * Precautions to be taken In Case of Bite by the ^^Lucacha®" (Lutrodectus 
mactans% a Small Poisonous Spider of Peru and ¥arious Other Countries, — 

See No. 334 of this Review. 

284 - The Effect of Milling on the Bigestibility of Graham Flour. — langwortbcy, c. f. 
and Deuel, H. J. (Office of Home Economics, U. S. Department of Agriculture) in Pfo- 
ceedin;:;s of the N'aiional Academy of Sefenm, Vol.V, No. ii,pp, 4i4-5i7‘ Wasliington, 
Nov., 1919. 

In the United States, the bulk of the wheat used for flour is made 
into flour which contains 72 % of the wheat kernel, called “ patent flour : 
part is made into flour containing 85 %, called entire flour or whole- 
wheat flour ; part is also made into flour which contains 100 % of the 
wheat kernel, known as Graham flour 't The flour containing 72 % has 
a much higher digestibility then that of the flour containing from 85 
to 100 %, as the coefficients of digestibility in Table I show : — 


Table I. — Coefficienis of digestibility of floiirs of various percentages. 



Tests other authors. 

Tests by the authors. 


Number 

Coefficients 

Number 

Coefficients 


of 

of 

of 

of 


tests. 

digestibility. 

tests. 

: digestibility. 

Flour containing 72 % .* ■ - 

31 


43 


Protein 


88.1 


S9.5 

Carbohydrate 


95-7 


99.9 

Flour containing 85%: 



16 


Protein . 


81.9 


87.1 

Carbohydrate 


94.0 


9S.3 

Flotir containing: 

24 


33 


Protein 


76.9 


84.2 

Carbohydrate 


1 90.1 


94-4 


The method of milling affects t.he size of the particles and the extent 
to which the walls of the aleurone cells are broken or weakened , (wdiik 
kneading, the walls of these cell,^' are broken at the weak places). The 
authors investigated the effect of the various methods of milling on the di- 
gestibility of Graham flour. A Minnesota spring wheat was milled in 5 
different ways ; the flour was made into bread (with small quantities of 
lard, molasses, salt, ginger and baking powder), and the resulting bread 
was eaten by men with fruit (oranges), butter, sugar, coffee or tea, in food 
tests. , For determining the results the usual analytical methods were 
employed. The results of the digestion tests are set ^ forth in Table II, 
in, which the flours obtained by the various methods of milling are classed 
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ill increasing degrees' of fineness. The^^ show that the digestibilit}* of 
the protein increases with the degree of fineness, as might be expected, for 
it hRsheen shown {U,S. Dept. Agric. Bull. 751, 1919) that the protein of 
bran is digested to the extent of 44 % in the case of fine bran, and 28 
in the case of coarse bran ; on the other hand, the digestibility of the 
carbohydrates varied slightly. In Table II, the estimated digestibility of 
the protein and the carbohydrate represent the digestibilit}? of these con- 
stituents in the flour alone, after allowance has been made for the undi- 
gested residues of the other foods in the ration. 


Table II. — Fimness and average digestihiliiy of Crraham flo-nr 
milled by different methods. 


Digestibility of the flour. 



ceotage 

flour 

'‘passing 

through 

DigestibiliW of the entire ration. 

Esti- 

mated 

digesti- 

bility 

of 

protein. 

Esti- 

Methods of millings 

Protein. 

Fat. 

Car bo- 

Ash, 

mated 

digesti- 

bility 

of 


sieve. 



hydrate. 


carbo- 

hydrate. 

Laboratory roller mill : 

8.2 %| 

72-1 % 

94 - 4 % 

96.0% 

70-1 % 

70-7 

95-3 "n 

Commercial roller mill 

22.8 

72.1 

95-6 

95*4 

67.6 

70.4 

93 *S 

Steel-burr mill 

32.4 

79.2 

95 ° 

1 96.1 

73-8 

7S.5 

i 95*3 

Attrition mill 

36.6 

75*5 

92.9 

96.1 

69.7 

74-5 

1954 

Stone-burr mill 

39.2 

79.2 

96-5 

96.6 

78.4 

78.2 

96.S 

2S5 - Comparison of the Feeding Values of DiSerent Bread-Making Flours. — 

- Feuille 


d" Informations dn Ministere de V Agriculture, Year. XXV, No. 4, p. 6. Paris, Jan. 27 1 1920. 


At the meeting of the Academic de mMeciac of Paris held on 
December 1919, the results of the researches made by Messrs. Achard 
and Gaillari) were communicated, bearing on the effect of feeding ani- 
mals on different bread making cereals on their development, viz., 
wheat, maize, rye, barley, rice when added to the normal ration consi- 
sting of cabbages and carrots. The addition of bread flour has given 
various results as regard to the increase of w’^eight and the health of the 
subjects. 

These results could not be directly and principally attributed to the 
nature of the flour employed. The main conclusion that is drawn from 
these studies is that there seems to be no difference of any importance, as 
far as general nutrition is concerned, between the various types of flour. 
These results could not be extended to the case of man without reservation, 


aU the more so, because in the feeding of human beings these flours are 
consumed cooked as bread, not uncooked as in the experiments referred 
to above. 
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286 - Bireet Replacement of Glycerol in Fats by Hlgber Polyhydric Alcohols. — 

I. Ea^worth, a. and Pearson, If. in The Biochemical Journal, VoL XIII, No. 3j, 
,pp. 296“3‘’.'o. — n. Hallibtoton, W. I)., Drummond J. C., and Cannan, R. K., Ibi£ 
pp. 301-305. Cambridge, Nov., 1919. 

I. Interaction op oeein and stearin with mannitoe. — In the 
extraction of glycerin from fats by ordinary methods the by-products 
have a very limited application as food-stuff s. To obtain a wider applica- 
tion,, it has been suggested, among other processes, that the fatty adds 
should be converted into their esters .(ethyl and others). The author pro- 
posed to investigate the results of esterifying with polyhydric alcohols 
similar in type to glycerol ; on the other hand, Professor Robinson is at 
present investigating the esterifying with sugars and their simple deri- 
vatives. As alcohol, the authors selected for their experiments mannitol ; 
as fats, olive oil and stearin. They note the following facts : — By distil- 
lation of olein or stearin with mannitol, mider reduced pressure, in presence 
of a little sodium ethoxide (which acts as catalyst), nearly all the glycerol 
present in the original fatty compound is expelled. The maximum yield 
of glycerol is obtained when the proportion of fat to mannitol corresponds 
to 2 molecules of the former to 3 of the latter. In both cases the other 
principal products of the reaction are water, a little alcohol and a substance 
which, in many respects, is similar to the original fat. When fat and 
mannitol are used in the above mentioned proportions, or when there is-an 
excess of mannitol, the composition of the product corresponds with that of 
a mixture of di-oleates (or di-stearates) of mannitan and isomannide. 

II. — The vaeue, as a rood, of synthetic mannitoe oeive oie. — 
This product, of a light greenish brown colour, has an odour reminiscent 
of olive oil and has, compared with good commercial olive oil the follow- 
ing constants : — 


Constants 

Syutlietic mannitol 
olive oil 

Olive oil 
(natural) 

Free fatty acids, calculated as oldc acid 

Saponification value . . : 

Iodine value. . 

4.0 % 

159 

82. 4 

2-7 % 

193 

84.7 


The prolonged, feeding tests, were made with rats placed on mixed 
diet.,^ Utilisation of 97.8 % for the butter + olive oil mixture ; 96.6 % 
for olive oil ; 95.8 synthetic mannitol olive oil was noted. The lat- 
ter is therefore practically utilised in the same proportion as natural olive 
oil. Furthermore, its use is by no means injurious to health and in no 
way hinders growth. 

287 - Bacteriology of Egg Powders. — Fcuille d’ informations du MimsUre de VAfificid- 
tme, VoL XXV. No. 4, p. 6. Paris, Jan, 37, 1920, 

_ At the meeting held on J anuary 6, 1920 by the Academy of Medicine, 
Paris, the results of the investigations by Dr. A. Satoey and D., L. Fila- 
ment on the microhic flora of dried egg powders as sold in commerce, 

[* 88 - 881 ] 
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were published This flora is important. It' is usually aerobic, and 
includes micrococci wMch do not liquefy, and other? which liquify in 
gelatines as well as members oi the Bacillus coli group, etc. These powders 
are contaminated. 

The various brands on the market are not sterilised. In the prepa- 
ration of creams and many dishes, these pow^ders are not raised to a su- 
fficient temperature for sterilisation. 


CROPS mD CUlvTIVATION 

28S - Weather Forecasing at the Station of Agricultural Meteorology, lontpeOien 

— See No. 369 of tMs Kevie'W. 


2S9 - Agricultural Meteorological Investigations in Scotland.— bedfosd, feanklin,e. 

in the Journal of iheScoltish Meteorological Society, Vol. XVIII, 3rd Series, No. 26, pp. 76*83. 

Edinburgh, 1919. 

Having noted the predominant action of the weather in connection with 
the annual oscillations of the yield, the author gives the results of investi- 
gations and experiments with a view to discovering the effect of adverse 
weather by means of appropriate cultural methods tending specially to 
modify the hygroscopic and thermal nature of the soil. 

Temperature. — In Scotland, towards mid-Februaiy^ the soil tem- 
perature, is reduced almost to o^. to a considerable depth, The increasing 
ris^ in temperature, helped by the warm spring showers and by sun- 
shine, but hindered by nocturnal radiation and by frequent returns of 
cold, is rather sIowl It is only towards the end of March and the be- 
ginning of April, that a temperature suited to growth and vegetation and 
to bacterial activity in the soil is reached C). 


1919 

! Temperature 

at surface soil. 

j Temperature at lyd depth. 

1 

Season 

1 I 

i 5 'Iaximum. 

Mnimum. 

1 

' Maximum. 

llinhnum. 

March 10-19 

1 

. . . I.67O 

1 

i 

! —1.39*^ 

1.39° 

1 

1 0.61° 

March 20-29 ' . 

... 2 . 50 <i 

i — 1. 11° 

1.67° 

0 

0 

0 

j^Iarch 30 “April 8 ... 

. , . 10.61° 

! 4.72O 

6,56° 

; 5.00° 

April 9-18 

. . . : 1 U 44 ° 

; 3 - 89 “ 

1 ! 

5-50® 

April 19-28 

. . . : 16.67° 

1 3.06“ 

! 1111° 

5-50® 

April 29-May S 

. , . ! 12.50° 

7.00° 

10.00° 

i 6.00° 

May 9-18 

... 20.89° 

8.33® 

i 13-89® 

8,890 


Any cultural method tending to increase the thermal reserves above 5.46^ 
would have a favourable influence on plant development and renewed 
growdh. 

By simply using a covering stretched over a plot cultivated with po- 
tatoes, the author obtained, at certain hours in the day, temperatures 
superior to the minimum temperature necessary for growdh, while under 
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tkc Open sky, ns a result of the suns' rays, the temperature reiiiaiiied 
always below S-Sb^ C. In the case of unprotected seed-bed, the seedlinj^ 
stage and the succeeding phases of developnient are consideuibly advanced,, 
and the crop of tubers can be obtained three weeks or a month earlier 
than usual. 

Besides methods employed to hinder the effect of the studs rays, it 
is possible to employ others tending to increase the thermal capacity oi 
the soil, notabhu rolling (according to King the difference between 
the same types of soil whether rolled or not, is at a depth of 75 cm, 
about C), manuring (increase of i.m C.) and good drainage 

(increase capable of reaching 2.40 C). 

Concerning soil teiiiperatiire, the April rains are very advantageous 
to agriculture ; the damp soil is a better conductor of heat, and the heat 
penetrates the soil more rapidly, raising the temperature in the layer where 
the roots grow, and where the seeds await favourable thermal conditions 
to enable them to germinate. 

Surface tillage, done with a view to stopping the water from flowing off, 
and causing instead direct absorption, has also an ad\^antageous influence 
on cultivated plants. 

Moisxure. The dryness at the end of the spring and in the summer, 

accompanied sometirnes by dry vsouthwesterly winds, may frequently 
cause considerable damage. From that time,. there is an obvious expediency 
in encouraging moisture absorption in the first half of the spring in order 
to be able to cope successfully with the dry period which may follov^ 

In 1916, a clay-loom meadow was cleared in order to plant potatoes 
os soon as possible after ploughing and manuring. Tbe rainfall was normal, 
but there were strong and continuous southwesterly winds which dried 
up the ground very quickly. The 3deld was only 12500 kg. per hectare, 
with an average of .16 300 kg. for the entire district. 

The production of a metric ton of potatoes necessitates about 
87.5 mm. of rain, but in the example selected, the plants used onl}^ 437-5 
mm. of rain, whilst the rainfall in the corresponding period, was 430 mm. 
more than all the moisture p.reviou.sly stored in the ground. 

The following year plans were made to remedy these disad\'antages. 

Directly after the harvest in 1916, the ground was dug to 45 cm. 
depth, then left as fallow land during the wdiole winter, in a fit condition 
to absorb the rain easily. A.s a result, the following spring the moisture 
was ID 4o superior in quantity on this plot compared with neighbouring 
territory. Manure was applied and spring operations 011 the land were 
carried out so as to maintain, soon after planting out, a well tilled layer 
of surface soil, in such a way that the stored-up water would not be 
drawn to the surface by capillarity, followed by loss by evaporation. 

In 1917, as in the preceding year, there were unfortunately strong .south- 
westerly winds, and, during the growing period, the total precipitation 
was only 375 mm. lower than that of 1916, , NeverthekvSS, the yield was 
27 600 kg. per hectare (average of 22 fx)0 for the district) corespondiiig to 962 
mm. precipitation. Thanks to the cultural woik carried out, 'the rains and 
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reserve moisttire in the soil were used to 'their maximum capacity and the 
effect can be considered due to a depth of water of 587 mni., the difference 
between the rainfall during the vegetation period , and the absolute qiian- 
tit}' corresponding to the total crop. 

290 - Investigations on the Cooling of the SoilBuring the lights with leference to 
Spring Frosts^ In Scotland. — Fkanexin, T. Bedford in Proceedings of the Royal 

Society of Edinburgh, Vot.XXKIX, Part. 11 , pp. 120-136, figs. 3, Edinburgli, Oct. 1916. 

In studying the cooling of the soil during the night, the laws which 
govern this phenomenon and the consequences that it may have for cul- 
tivation, the basis almost always used is the temperature taken immediately 
above the grass which generally covers the ground, without taking into 
consideration the differences, sometimes very considerable, between these 
temperatures and those at the surface of the soil itself. 

The author gives the results of a series of investigations which he carried 
out in Scotland with the object of thoroughly studying the phenomenon 
of the cooling of absolutely bare soil or soil more or less protected by 
I’egetable growth. The coaling of the soil during fine nights is due to 
radiation, and the effects of radiation are at first comiterbalanced by the 
conductivity of the earth which conducts heat from the deeper layers 
to the surface and then, when the surface commences to freeze, the latent 
heat of freezing water is liberated and must be eliminated by radiation 
before further cooling is possible. It is only when these two factors have 
been counteracted that radiation can directty lower the temperature of 
the soil. The temperature at the surface of the soil depends therefore on : 
— (i) The relative humidity of the air ; (2) the dryness of the surface 
layers ; (3) the temperature of the layers immediately belowL 

The result of the observations made, confirms the correctness of the 
considerations set forth above. Particularly the rate of radiation of the 
soil (on calm clear nights when 5th magnitude stars are visible to the 
naked eye) is a function of the relative humidity. The other causes (con- 
densation, evaporation, etc.) have very little effect on the temperature 
of the soil. 

The temperature at the surface tends to fall rapidl3’' below the tempera- 
ture at a depth of 4 inches up to the point where conduction from this 
depth balances radiation. When this balance has been effected, the tem- 
perature at the surface should fall at the same rate and in the same manner 
as at a depth of 4 inches, and if the temperature of the subsoil is high there 
is little probability of frost. 

The difference in temperature between the surface and the layer 
of 4 inches which establishes the balance between conduction and radiation 
is probably io<> F. during the winter (w'-hen the ground is always moist and, 
of uniform maximum conductivity), but may he as much as 20^ F. after 
a dry period in spring or at the beginning of summer. 

According to these data it appears possible to predict frosts by exa- 
mining observations of the humidity and temperature of the soil taken 
at noon. Actually four separate values have to be predicted:- — 

(i) The average relative humidity during the night ; 
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(2) Tlie temperature at a given depth (for example 4 inches) 
at the time when the temperature at the surface of the soil reaches its 
iniiiimuin . 

(3) The conductivity of the layer between the given depth and the 
surface. 

(4) The difference between the surface soil miiiimmii and the mi- 
nimum ill the air immediately above. 

The author believes that, taking these phenomena into account 
and b}" using sets of electrical resistance thermometers, it will be pOvSsible 
ill the near future, to predict with great accuracy the mininium night 
temperatures. 

When the vSoil is covered with a poor heat-conducting material 
radiation is considerably reduced. To determine the specific effect of 
various covering materials the author has made a series of observations 
of minimum temperatures under 6 different conditions : — 

(1) Bare compact soil (controlb 

(2) Soil covered with a layer of % inch of loose raked soil. 

(3) Soil covered with a layer of % inch of ashes. 

(4) Soil covered with a layer of % inch of manure. 

(5) Soil covered with a layer of % inch of dead leaves. 

(6) Soil covered naturally with grass and moss. 

The maximum thermal efficiency of these substances was on the 
average: — 3° F. for, loose raked soil; for ashes; 6,5 F. for manure ; 
7^ F. for dead leaves ; lo^ F. for natural grass and moss. 

On the slopes of ditches, near hedges, in the woods, the roots of many 
herbaceous plants, protected by a surface layer of dry leaves, are very 
rarely injured hy frost. If in such cases, a warm rain, say in December, 
raises the temperature of the soil to the extent required fox growth, these 
plants may grow and even flower in the middle of a rigorous winter. For 
example the author has noticed a primrose which, owing to a period of mild 
weather in December, 19x8, had grown through the mossy turf which pro- 
tected itandmanagcdtofloweroiiFebruaryic),iQi(). At that time the leaves 
and flowers were exposed to an air temperature of F., while in the 
soil at the level of its roots the temperature was 33^^ F. or 'i8<> F. higher. 

Therefore, so far as the lateness or earliness of spring wild flowers 
are concerned, it appears that predominance should be attributed to the 
temperature of the soil, wliile the temperature of the air has, from the same 
X)oint of view, iimcli less infliuence. 

291 - Considerations on the Hainfali in Indo-Ckina and their Consepences from the 
Standpoint of Cihehona Cultivation in that Colony. — See no. 331 of tins Review. 

292 - Unseen Condensation of Water Vapour due to Trees.— descombes,p., Comptes 
rendus hebdomadaires des Seances de V Academic des Sciences, Vol. 169, No. 23» 
pp. iio6"iio8. Paris, Uec., 1919. 

When the Association. Centrale pour rAmenagement des Montagues'' 
founded ' by ' the author at Bordeaux in 1904, took steps to carry on 
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re-forestatioii with the object of increasing the resources of '' white coal 
the author drew attention to the hydrologic action of forests, and stated 
that trees cause abundant precipitations without any fall of rain. An 
enquiry into this statement elicited much interesting information. In 
California, where there is no rainfall from the beginning of June to the 
end of September, trees are all the time very damp, the surrounding 
prairies are green instead of being bare ground (Sir Gardner Reed). 
Rake Leman is fed by the canton of Vand and by the Haute Savoie 
with a proportion of forests of 35 and 28 per cent., respectively, and 
delivers a quantity of water superior to that due to rain and snow (Forel). 
The same occurs on the Haute-Marne-wLere 31 % of the countiy is forest. 
(Moissonnet). 

On Table Mountain, Cape of Good Hope, 1163 metres liigh Dr MARr,OTH 
placed two rain gauges ; on the top of one he put an armful of brushwood 
and twigs and, at the end of the experiment which lasted 56 days, he 
collected 2270 mm. of water in this and only 126 mm. in the control 
gauge. 

Dr, Georges V. Perez states that abundant unseen condensation 
occurs in the Canar}^ Islands where the “ tils ” {Oreodaphne foetens) supply 
Mont- Verde with moisture and where the “ garoe the holy tree of Iron 
Island collects enough water to supply the population of the island, which 
has no springs. 

The above-named Association Cenir ale conducted certain experiments 
at various stations with a cylinder 30 m. high, lined with thick w'ool- 
leiL cloth, and with an external surface equal to some 4 times horizontal 
projection. The following result is worth}’’ of note: — The quantity of 
dew collected in 1919 by Court y at the Bordeaux-Floirac observatory 
was about 4 times larger than the mean recorded by Houdaille at 
Montpellier with the ordinary dewmeter. 

The author calculated on the strength of nuinerous data the total 
amount of atmospheric precipitatioiis pins that which is due to condensation 
on ground covered with vegetation, and situated in a mountainous zone 
of the Pyrenees where the precipitations average 40 inches per year and 
w^here 40 % of the soil is covered with vegetation, Taldng this as the 
annual mean we have for the various cases : i.ibm., “on ground com- 
pletely treeless; i . 51 m.,” on ground where 5 % of the area is timbered 
and 5 % is scrub; 2.97m.” on country with 30 % of forest and 
1 .62m.,” on ground covered with scrub to the extent of 50 %. 

Reforestation requires time and its hydrologic effects are not imme- 
diate ; the experience gained by 'yie Association Centrale on the Pyrenees 
and Alps go to show that it suffices to keep away sheep and goats 
for 5 years from those mountains at the cost of 5 francs per hectare 
to enhance the growth of many trees and scrub without entailing any 
hardship on the inhabitants and their flocks. Reforestation plays therefore 
an impor-tant part in encouraging the gradual increase in ’'white 
coal ” supplies. 

[mj 



292 SOIL PHYSICS, CHCTISTRY AND MICROBIOLOGY 

^oit PHYSICS, 293 - Hard Pan in the Apisllan Soils and its Origiii* Researches qh Soil Chemistry 
CHEMISTRY in |he Bari District (i). — Be Dominicis, a., from tlie AmwU della R. Satola Supc^ 

fiore di /b^ncoltuni di Porticit Vol. XV, pp. 39, i map, Portici, lyiQ, 

MICKOBIOLOC.Y 

xlie work was carried out in the laboratory of Agricultural Chemistry 
of the Royal School of Agriculture at Portici, near Naples. It includes 
an iiU'estigation bearing on the physico-chemical composition of the soil ; 
oil the chemical nature of its ingredients; on the chemical composition 
of the well waters and of the materials , forming various layers of the 
soil selected for the research and of those of the subsoil; on the anioiint 
of water absorbed by the constituents of the various layers of the soil 
in an environment saturated with moisture ; on the percentage of water 
absorbed by the same after 24 hours’ immersion (from 10.28 to 20.60 %) 
on the loss of water through evaporation after immersion (from 9.90 
to 23.67 after 36 hours) ; on the speed and percentage of 'ivater rising 
through capillary action ; on the physico-chemical composition of the hard 
pan (average of 2 samples : sandy matter 9.16, colloidal matter 2.87, calcium 
carbonate 87.17, organic and volatile matters 20, soluble sub stances, 57). 

The restill'S of the investigation enable the author to conclude : When 
it is undertaken to change the local agriculture or to intensify farming in 
that part of the country the most essential factor is that connected with 
the removal of hard pan, “ crosta pugliese This very hard layer of cab 
careons crust runs uninterruptedly between surface soil and subsoil, it pre- 
\^ents the roots from penetrating and also inteiferes with that free play of 
the water rising or descending, which is so very providential to vegetation. 
•This telluric phenomenon reduces to a large extent the natural fertility 
of that soil which is washed off the higher ground and the hillsides denu- 
ded of timber and accumulates cn the plains. These conditions are more 
uncommon in the countr}’’ round Bari, where the pan firmly 'adheres to 
the rocky tufa. In other parts of Apulij , on the contrary, as in the 
Ta\'oliere and about Barletta the subsoil is friable. 

The rocky mass constituting the subsoil in the Bari territory pos- 
sesses a high degree of permeability, owing to its nature of calcareous tufa 
of pliocene origin. Its hydric capacity, howAwa-u, is limited, but is sufficient 
for trees. Nevertheless, lain waters do not penetrate as far down as the 
water circulating in the soil, which otherwise would have to rise through 
capillary action. This is principally due to the rainwmter, which is not 
retained thipiigh the absorbing power of the soil and cannot penetrate 
the crust : consequently it runs off along the layer formed by the crust 
itself and gets lost through the cracks and fissures .In doing so it carries 
off earthy material thus causing a decrease of the depth of the arable soil. 
The capillary system i also very active;|in these rocks ; this is why the re- 
moval of the crust is considered dangerous by the local agriculturists who, 
on the contrary, look upon it as the agent preventing the loss of the water 
reserves below it. 

The pan rests on The top of’ rocky layers and is always next to the 
„ ■' arable soil ; its origin, therefore, is not connected with the farthest' limit 

(i) See R. May 1919, no. 560 ; R. July-Scpt 1919, No. 822 ; No. 304 of tliis Reviw, {Ed,) 
[»M] 
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of peiietxatioii of the descenditig water, nor with the re-deposition 
through evaporation of the calcium carbonate dissolved in the rising water. 
Uliere it is clue to the latter circumstance its position not only should be close 
to the surface, but outcropping altogether ; its position on the contrary 
is indicated by the layer where the capillary water meets the solution 
running through the soil. In fact, the ingredients of both waters being 
found in the pan, its formation is consequently due to the reactions 
taking place ryhen the two waters mix. The .constituents of the crust are 
the colloidal substances found as hydrosols in the circulating rvater and the 
calcium carbonate which is dissolved in the capillary water : the nature of 
the reaction is that of the coagulations which take place through the 
action of the electrolytes upon the hydrosols. The proof is that no crust, 
is to be found under the red earth [terra 1 ossa) because being of lateritic 
nature, it is poor in hydrosols. The content and proportion of limestone 
in the crust are essentially due to the absorbtive powers of the coagulating 
agent for calcium carbonate. This is taken in the mesh of the coagulat- 
ing agent, it gradually replaces the water, and i educes the reversibi- 
lity and su'elling of the hydrogels. The whole mass thus takes shape, 
becomes comx^act, hard and impermeable. The crust is not altogether 
impermeable, but the capillarity is nil ; this is due to the nature and proper- 
ties of a thin coating on the surface of the crust. The formation of this 
limestone pan is of historic origin because its formation implies absolute 
immobility as regards environment : such conditions could only pre- 
r’-ail where no agriculture existed. These coincide with the 2000 years 
during which, dating back to the Roman republic, the country was 
only pastoral. 

The problem concerning the x->ossibility and desirability of removing 
the pan also includes methods the apjolication of which, would lead to a. 
change of climate and soil ; these are : irrigation, nature of the subsoib dry 
farming, use of explosives, arboriculture, reforestation, etc. 

294 ■” On Sail Absorption. — Ra.mann, E. and Spengbl, a. (Hitteilung der bodenkimd- 
liche Abteilung der Eonigl. Baj’^erischeii .Forstlicben Versucbsanstalt), in Die landmiiP- 
scliaflUchen VcrsuchsstaHonen,^ Vol. ’‘XCII, Part 3-4, pp. 127-146, 6 plates. Berlin, 191S.. 

Ill order to study soil absorjotion, the authors carried out some experi- 
ments concerning the exchange of bases through the action of dibasic so- 
lutions, taking permutit (i) as the starting point. 

When treating this silicate with neutral double solutions of potassium,, 
ammonium, calcium, and sodium salts, the displacement of bases wHch oc- 
curs has all the character of a , chemical action and not that of physical ab- 
sorption. The exchange of bases takes place according to the laws of chemical 
equivalence and, in the case of potassium and ammonium, according to the- 
law of mass action ; in fact, for the two latter elements the curves represent- 

{i ) Artificial sodium zeoHte; tliat is, hydrated ’silico alimiinate of sodium found by Gahs : 
this compound is notable for its absorbtive power for potassium; calcium, magnesium, man- 
ganese, iron, due to the exchange taking place between these ' bases -and the ‘sodium of the si- 
licate itself, the sodium passing into sohition. {Md,) . ' . 
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in.g the ratio between the ions in solution and the ratio between the bases 
incorporated in the silicate, practically coincide. On the contrary, with 
the solutions contaning sodium and calcium, the exchange of bases follows 
as a rule the ratio of the ions of the solution, but the predominance of this 
or that salt causes divergences depending on an unknown factor. 

Potassiiim and ammonium substitute one another and completely re- 
place the sodium and calcium of the silicate, but the substitution of potassium 
and ammonium in the silicate by sodium and calcium is incomplete. The 
ratios between the bases in solution and those in the silicate are various 
and thes bases, which are present in the solution in very small proportion, m ay 
be found combined in the silicate in large proportion. Taking a wider range, 
it ruay be said that absolute concentrations of salts in solution have no 
marked influence on the composition of the silicate and this applies also to 
solutions of bivalent calcium with monovalent elements. Mukitis muhmdh 
the same final equilibrium observed in the case of permutit, very much 
akin to the soil silicates, exists in the soil itself ; in fact if take soils 
in equal conditions, the ratio between the bases is constant, although in 
the soil solution the concentration may vary. 

295 - Electricity and Soil Improvement in Italy. •— 1. Eicttrocuitura, in vimpresa Ekt- 
trica, Year XXI, No. 11-12, pp. 451-452. Rome, 1919. — II. Royal Decree-Eaw No. 1995 
of October 2, 1919 containing provisions in favour of the production and utilisation 
of electrical energy. Ibid,, pp. 475 - 477 - ““ in. Committee for Electrocultiire. Ibid,, 
pp. 3 iO“ 5 n. 

I. — There is much to be clone in Italy to raise all the territory of 
the country up to the same level of production. Northern Italy has be- 
come wdiat it is, because the waters have been regulated and harnessed, 
because the soil has been generously manured, and also through the large 
use of agricultural implements. The agricultural and industrial problems 
of vSouthern Italy, on the contrary, will be solved through artificial lakes, 
forestation and through the improvement of the land. It was once con- 
sidered impossible to create there any great water reservoirs and that in 
that part of Italy it would never be possible to produce, carry and distri- 
bute electrical energy on a large scale. Electrical enterprises have d)- 
ready proved that by clo.sely studying 1? prolfiem the impossible may 
become possible, and, within a few years, if there be no untoward events 
in the Italian electrical industry, Southern Italy will have hundreds of 
thousands of h. p. available, and it will be possible largely to provide for 
irrigation. There are plans for the improvement of unhealthy countr}" which 
have been waiting for decades and which can be read in the fine volnmes of 
parliamentary proceedings. As they were then studied, they could never 
be carried out now, as such studies were founded on ideas now obsolete. 
For the solution of such problems new ideas, new people and modern means 
are required. Electricity is bound to succeed there, because of the con- 
nection existing between the regulation of the water-courses and the crea- 
tion of reservoirs and irrigation, also because of the use of electric-pumps 
in all irrigations and works for, the drainage of unhealthy country. 

IL , — The Italian Government signified ' their intention to make elec- 
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tiicai energy available in agricultural districts for tlie increase of pro- 
•duction, and have passed' a decree which contains the following provisions 
relating to Agriculture : ■ — 

Art, 13. — Subsidies are granted for 15 ^rears equal to those granted 
'to all existing hydraulic syndicates !or irrigation and land iniprovement 
which take currents over 2000 \-olts in their own cables from gener- 
ating stations for use in agriculture or land itn];iro\'terxieiit, A contribution 
.amounting to 40 % of the cost for the erection of complete sub-stations is 
also paid by the Government. (Decree of the Lieutenant Governor of 
February g, 1919,, Ko. 185). 

Art. 14. — A bonus of 0.3 lira per Kilowatt is given to the same 
beiieiieiiciaries referred to in Ait. 13 who utilise electrical energy’ for 
the work' of cultivation of arable land. This l^oiius will be granted aiiiui- 
ally for a period not ^exceeding 10 years and not after 1940. 

Art. 15. — Those who undertake irrigation with water raised by 
electric power will be eligible for bonuses assigned by this decree or can de- 
cide to share in the awards fixed by preceding orders. (Law of Feb. 28, 1886, 
No. 3734 ; Law of Jan 10. 1915, No. 107, Lieut. Gov. Decree of May 15, 
1919, No. 820). 

Art. iS. — Hydraulic or ' improvement consortia, and consortia of 
farmers alone or associated, can take up concessions for the construction 
of central electric stations, keeping the relative accounts separate. 

Art. 20. — The Cassa deposit! e prestiti'" will set apart a fund for 
the encouragement of mechanical and electrical applications to agriculture. 

III. — The Societ}^ among all proprietors of electrical enteqDrises in 
the kingdom have appointed a board for the study of electro-cultivation. 
The board have' already initiated their work on the following programme — 
a) Irrigation improvements by means of electric pumps ; 5 ) agricultural 
improvements as a consequence of the former, carried out with all modern 
•machinery worked by electricity ; c) irrigation, whether by pumping water 
from the subsoil, or by lifting v^ater to be canalised and distributed for 
irrigation purposes ; all this in connection with the problem for the sys- 
tematisation of mountain basins, lakes and artificial rcvservoirs ; d) motor 
ploughing ; tj) various applications of electric motors to different farm 
•operations. 

Of all these problems it is certain that that which concerns the regula- 
tion of water is the most important, because with it is connected the freeing 
•of marshy country from malaria. This question should be considered in rela 
tion to the small areas, for with electric x^mnps, it will be always and' 
anywhere possible at a very small cost to give the waters an outlet, what- 
ever might be the elevation of drains, sewers, etc. compared to that of the 
largest w£»ter-courses, lakes or of the sea. The problem of irrigation is 
all imporcant, because it would bring about increased production of grain 
and fodder now so scarce. 

Societies for electrical enterprises in Italy have ever taken fresh initia- 
tive and in the new work before them, they may be able to do a great 
<ieal, specially if associated with the farmers. 
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The work of the board should be to collect all data regarding 
the various Italian regions ; to give directions for the execution of works, 
and {or the supply of electrical energy ; to regulate the sii].)])1y according to 
the energy awiilahle, to study the best machines, to undertake ■|)r:icti<ad 
experiments even with the assistance of foreign specialists and publish 
the results ; to make suggestions to the Govermnent on matters of legis- 
lation ; to organise exhibitions of agricultural machinery worked by elec- 
tricity ; to help and in every way smooth the path and encourage the ini- 
tiative of the individual and above all else to carry on active propaganda. 

296 - Means wherety Soil Erosion May foe Prevented in Old Plantations.— See No. 3.28 

of this Review. 

297 - lew Guano Deposits in the Island of Sardinia.— de dominicis, a., from the in- 
nali ddk R. Scmla Superiore di Agricoltura inPoHidf Vol. XV, pp. 12 Portici, 1019. 

Dr. Altara discovered 6 caves containing important deposits of bat 
guano in the districts of Dorgoli, OHena .and Orosei. The author states 
that the chemical nature of tliis guano participates of the two type.s, 
the nitrogenous, and the pliosphatic guano, and that though it contains 
much foreign matter it ib a rich manure that can be readily utilised. The 
following are analytical results (17 samples) showing maximum and iiiiih- 
miim percentages : — Water and \^olatile substances at ioo<^ C : 6.20 to 25.38 ; 
organic matter 5,55 to .46.27 ; mineral substances 30.23 to 75.87 ; total 
nitrogen 44 to 7.14; nitric nitrogen 12 to 3.91; uric nitrogen 17 to 4.45. 
The average percentages are respectively : 15.09, 26.12, 58.77, 2,86, 1.27, 
and 1.56 %, 

298 - Production of Farmyard Manure in Union of South Africa. - hall, t. d. ('lec- 
turer in Chemistry, Potchefstroom School of Agriculture), in The A^rknHural Jourmt 
of South Africa, pp. 9-21, Johannesburg, June. 1919. 

The available quantities of farmyard manure from the different classes 
of animals of South Africa are estimated by the author as indicated in 
the following Table : — 


Kiad of anixoal 

_ , , 

Approximate 

uumber 

Manure produced 
|.Kfr amiiuu 

Value of manure 

Cattle 

6 coo 000 

46 800 000 

£ 29 250 000 

Horses 

720 000 

4 320 000 

4 334 833 

Mules 

95 000 

2 392 000 


Asses ' . . i 

34O 000 



Sheep 

35 doo 000 

26 250 000 

28 328 125 

Goats 

12 000 000 

9 000 000 1 

9917500 

Hgs . . ^ 

1 090 000 

I 853 000 

1 474 679 

Poultry ' , . . 

10 600 000 

463 000 

486312 

Ostriches. 

747 000 

— 

, — 

Totals , . . 

u m 000 

080 010 

£ n 5$8 44 » 
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Sheep- furiiisli the richest manure in fertilising constituents, while 
cattle produce the largest quantity and the greatest total value. 

The author asserts that farm5^ard manure is the best complete manure 
for increasing the fertilit3^ of South African soils. He recommends the ad- 
dition of bone meal which greatty increases its fertilising value and gives 
a handsome return. 

299 - Bsneficial Action of Farmyard Manure in Preventing the Injurious Effects of 

Alkaline Salts in the SoiL— A. and Gericke, W. F. (California Agricnltiira) 

Experiment Station), in Soil Science^ Vol. VII, No. 2, pp. 10 5-1 20, Bibliograpliy of 
2 works. Baltimore, M. D., 1919* 

Experiments in pots made in a greenhouse with barle^^ in cla}^ soil 
with the object of determining the action of farm^-ard manure on soil 
to which had been added in different series: — 0.3 % sodium chloride, 
0.3% sodium carbonate, 0.6% sodium sulphate before sowing the first 
crop and additional quantities at the same rate before sowing the second 
crop ; four successive crops were grown ; the manure was applied at the 
rate of 20 to 160 tons per acre. 

The results, estimated according to the weight of the crops, show the 
protective action exercised by the manure against the alkaline salts pre- 
sent ; the action varied with the quantity of manure applied and with 
the chemical nature of the injurious salt ; it also depended on the sum 
mternal surface of the soil + internal surface of the manure applied, ■ 

More positive results were obtained against sodium chloride and so- 
dium sulphate ; in general, they have a practical application of considerable 
value. 

300 - The Influence of Fertilisers on the Betanieal Composition of Pastures in the 

United States. — skinner, J. J. (Soil Fertility Investigations, U. S. Department of 
Agriculture) and Noll, C. F. (Agronomy Department, Pennsylvania Agricultural Experi- 
ment vStation), in Soil Science, Vol. VII, No. 2, pp. 161-175, 4 fig* 3 pt. Bibliography of 5 
works. Baltimore, 1919. 

A pasture on loam soil received for 7 consecutive years superphosphate, 
sodium nitrate, and potassium chloride in a double triangle arrangement of 
plots with 66. mixtures of fertilisers plus 6 controls; the total amount of 
fertilisers applied annualE was 50 pounds per acre; the plots were 10 feet 
square and were separated by 2-foot paths ; the grass was cut once a year 
so as to allow natural seeding. The principal forage |>iants were : — Poa 
compressa, predominant at the commencement, P. pratensis, Phleum pra- 
tense, with smaller proportions of white clover and red clover. At the end 
of the experiment Poa pratensis had become predominant especially in the 
plots which had , received most nitrogen, while Phleum pratense was fa- 
voured by potash ; clover, however, did better in the plots where there 
was least nitrogen applied. 

The soil of the plots receiving well balanced mixture or mixtures con- 
taining principally sodium nitrate remained neutral, wHlst when no nitro- 
gen, or only a small amount, was applied it became acid ; this, however, 
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did not Milder tiie growtli of clover, although in s'lich cases it is favoured 
l)y liiniug. 

To Slim iip^ the predoixiinance of a given species of forage plant in a 
pasture is very probably due to the survival of those species wMcli the fei” 
tiliser applied suits best, such fertilitr'er being possibly at the same time pre- 
iudicial to other species, ■ 

301 - ReSfcsarelieS'OB, the feloelty of Solubility of Phosphoric Anhydride it Basic Slag 
and Other Phosphates. — MASCnELmPTv J. G. (E.ijkslandb(:mwproe'fetatioii te Groiiia- 
in Vaslai^en van Ltindbonwhundit^e Ondenoekin'Jien dcr Rijlislandhoimproef station, 
No. 23, pp. 37-78, figs. 5. The Hague, 1919. 

The result of previous researches suggested to the author the conveni- 
ence of determining the velocity of solution of phosphoric anhydride, 
preferably through repeated extractions fi). Throtiglj an adjustment 
of his own apparatus lie could submit to continued extraction the pho- 
sphates under study ; thus he was able to estimate The rate of solubility 
of phosphoric anhydride in carbon dioxide solution. The powdery state 
of the material, however, prevented, a constant r<ate of solubility, but 
although the method is not strictly scientific, a comparison may be made 
between the rates of solubility of the phosphoric anli3alTide of various 
phosphates. 

The results of analysis show that the rate of speed at wliicli phosphoric 
anydride, contained in the following materials, is dissolved in carbonated 
water, decreases in the order in which the materials are .here named : — 
Merck's tricalcic phosphate, bone meal, Algerian phosphate, 3 basic 
slag, 3 basic phosphates and Idorida phosphate, another basic slag and 
Ceres „ agricultural phosphate. These results are rather iiniusual, because 
the Algerian and Florida phosphates, which have a minimum solubility 
in 2 % citric' add, have a satisfactory rate of solubility in carbonated 
water, compared with other phosphates. 

The opinion is held at present that the fertilising powNi* of Algerian 
phosphate is initch lower than that of bn sic slag, while that of Florida 
phosphate is almost nil. ■ If, on the contrary, we were to base tJie fertilising 
povver on the rate of solubility of the phosphoric anhydride in carbonated 
water, we sho'tild 'arrive at opposite conclusions juid this ‘jiK'n'iits to the fact 
that €i.ther the commonly accepted opinion, from certain aspects, is 
wrong, or the criterion of the velocity (jf solution, at least as fax as car- 
bonated water is concerned, is not sound. ■ 

The necessity for fresh and accurate manuring experiments is obvious, 
and these according to the author, should be made in sand washed with 
boiling ' hydrochloric acid in. order t<> eliminate interference from the 
many unknown factors existing in cultivated soils. Such ^ experiments 
. apart, from determining which would be the best criterion to go by, be 
it the velocity of solubility, or the solubility itself independently of the 
former factor, would also, serve to throw fresh light on the soundness, or 


■ (t) See R, '1915, \Nd. ioio. {Bd.) 
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otherwise, of Wagner's method based on the solubility in a 2 % citric 
acid solutioii of phosphoric anh3'dride contained in phosphatic materials 
compared with that in carbon dioxide solution. 

302 - Agrleuitural Consumption of Sulphate of Ammonia anil litrate of Soiia li 
the United Kingdom. — Sulphate of Ammonia Association, Annual ’ Report, in Tke 
Chemical Trade Journal^ VoL 1703, pp, 37-3S. Eondoii, Jan. 10, 1920. 

According to the Fertilisers Allocation Committee of the Food, Pro- 
duction Department we have the following data on the development, 
during the war, in the consumption of nitrogenous mineral fertilisers in 
the United Kingdom: 

AgricuUiiral consimiption of nikogeno^is fertiliser s in the United Kingdom 

(in tons). 


Year 


Production Production 1 Sulphate | Agricultural ' Agricultural 
of Ammonia ! of Sulphate | . Consumption Consumption 

as SuljDhate of Ammonia ; of Sulpliate of Nitrate 

of Ammonia ; as sucli 1 Exported ; of Ammonici of Soda 


1913 • • 

. 432 600 

1914 . 

; 426 400 

igrs . 

426300 

(*) 1916 . . 

433700 

(“) 1917 • 

. : 45S 600 

(®) 1918 . . 

. j 432 600 


(i) 372,000 324700 

(i) 363000 i 313900 

(i) 350000 i 294300 

160 300 
28 500 
38 400 


i (i) 40 000 I (i) So 000 

' (i) 50 000 : (i) 80 000 

j (i) 64 000 I (i) 40 000 

I 144 600 I (i) 5 000 

j 234 000 I (i) 5 000 

I 269 000 i (i) 10 000. 


312500 I 
283 500 1 

331 500 I 


(i) Estimated. — (2) Year commencmg June i. 


It should be noted that the agricultural consumption of sulphate 
of ammonia steadily increased parallel with the decrease in the exports. 

Of the 269 000 tons of sulphate of ammonia^ furnished to agriculture 
froiii June i, 1918 to May 31, 1919, England and Wales consumed 166 500 
tons, Scotland 67500 tons and Ireland 35000 tons (i). 

303 - Importance of the Sulphur Deposits ofTacna^ 'Commerce Ueports, No. 2S9, 

pp. 94 Washington, D. C,, 1919. 

Sulphur comprises about 71.2 per cent, of the total value ox the 
mineral production of the Province of Tacnti for 1916. and is in fact the 
most valuable single resource of the region. The sulphur mines of Tacna 
are among the most important in the world. The deposits are estimated 
at from 10 000 000 to 45 000 000 tons of sulphur. 

The exploitation of these vast beds has been greatly hindered by lack 
of capital and proper, transportation facilities. , The . use ■ of sulphur in 
the paper manufacturing industrj^ might attract capital from the United 
States and other countries, while the opening of theArica-Ea Paz Railway 
has provided the necessary means of transport. 


(i) See International . Institute op Agriculture, ProdiwUon and Commipiion of 
Chemical FeHilisers in ike World, 2nd Edition. Rome, 1914 {Ed,} 
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304 - Factors Infliieiicliig fegetatioE in Hot Climates* — i. Rivera, r., Per ii Mexzo 
giomo. Esiracted from the di Biolo!J:itu Voi. I, No. c, pp. 9. Roma, 

JI. Id, I problem! agrari del meazogiomo. Mmoric della It Stazione di patolozia 

idle, pp, ly. Rome, Kjiy. 

Soil productivenevSS in Southern Italy is a question of climate, which 
is particularly hostile, through its inconstancy, to green crops, rather than 
a matter of soil fertility, which sometimes is all that could be desired* 
Oeneroits manuring, which in the northern Italian districts largely increases 
the yield, may cause a decrease in the south in a dry year. The 
application of fertilisers containing nitrogen in a mineral form may in 
certain years aggravate the consequences of drought and of excessive 
heat, etc., by causing the drooping and drying up of the aerial organs 
of the plant ('‘wilt ” of the Americair agriculturists). 

The practices which have brought wealth to the northern Italian dis^ 
tricts cannot be generalised in the south, where such unfavourable and 
uncertain conditions prevail ; the question is to find out new an/J suitable 
methods, but the problem is not yet solved and in the majority of cases 
no initiati^^e has yet been taken. 

The green crops generally and cereals in particular are connected with 
the unequal distribution over the surface of the globes of the 2 principal 
factors in plant life, water and light ; they, therefore, should find in 
southern Ital3’’ conditions favouring their production, but the author 
points out that this belief is destroyed by an analysis of the average 
wheat yield expressed in quintals per hectare in the wlieat-growing 
countries of the world. The average yield per hectare appreciably 
decreases with a decrease of the latitude and Increases with it. Against 
the lowest yields in Tunis, wtee the average of 5 years is 3.4 quintals 
per hectare, there are the 3 1.7 quintals in Denmark. Italy shows 14.5 in 
the north, 9 in the centre, 8.5 in the south and on the islands. What is 
then, the cause of the greater productivity of northern countries ? It seems 
certain that the reason must be found in the existence of certain influences, 
which change gradually from the equator to the pole. 

The factors which favour the photosynthetic activity of the plant’s gram 
organs can be summed up as the influence of luminosity, and as this varies 
with the angle <>[ incidence of the sun’s rays and the clearness of the sky, one 
would be inclined to conclude that photosynthetic activity and production 
would consequently be greater in Southern countries wdiere liuiiiiiosity 
is more intense. This is not so : the author' conducted experiments with 
wheat and maize and it seems that, particularly for wheat, greater lumi- 
nosity causes a decrease rather than an increase in the yield ; the carbohy- 
drates stored in the plants seem to depend more on the number of hours of 
sunshine enjoyed by the plant, than on luminous intensity. Thisiimiinosity, 
which in southern climates is constantly accompanied by great heat during 
summer, even limits assimilation, which is the source of production. 

Southern countries are not suited for herbaceous crops, and it is neces- 
sary to look for more suitable crops and not to persist in growing crops 
that cannot thrive. 

[m] 
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The author expresses the hope that the Institute of Genetics created 
to ileal s]')ecially with cereals in Italy may not limit -its programme 
to grain crops alone, which in Southern Italy have neither a scientific, 
nor an economic basis. Researches should also be initiated and directed 
to find other crops, even more profitable than wheat, which would be 
benefited by the strong sunshine in these countries. 

505 - Folk“lore and Use Made of Ferns. — I^rince Holand Bonaparte, (membrede i’lii- 
stitut), in La Naitire, Revue des Sciences et de leu-rs applications d V I ndustrie^ No. 2387. 
Paris, Dec, 27 1919. 

During the late war fresh interest was evinced in ferns as regards 
the place the}'" might fill in the national and domestic economy. The uses 
that Pterido] 9 liytae may be put to are not as manifold as those of the Pha- 
nerogams, nevertheless a number of instances of their usefulness are 
recorded. Irately Mr. Maxcun of Washington published an account of 
the use that ferns are put to in America. 

It is known that several tree-ferns of the genera Ciboimm, Balmitmm, 
Dicksonia carry round their butt and at the base of their leaves hollow* hairs 
wdiicli have the faculty of absorbing liquids ; for this reason they have 
been employed to stop bleeding. These hairs come from various coun- 
tries and are known under the general name of Ciboimm hairs. 

Ill the old pharmacopoeias the oldest knowm of these remedies was 
called the Imtnbof Scithya It is the Barometz '' or Pengawar-Djatnbi 
of the Hindoos, w^hich is obtained iromCihotiumBarometz J. Smith, quite 
conimoii in India, J ava, China and Cochin-China. The most employed of 
late is the Paku-Kidang of J ava fnrnished by the Dicfcowk Moore. 

It is like a ball of tangled hairs ; . often the hairs are free, 2 inches long, 
light 3rellow or very brown. 

According to Rather CAuiia'iE the use of '' barometz '' is known in 
Annaim When an Annamite wood-cutter cuts himself with his axe or 
lull -hook Im rushes to the bank' of the nearest torrent for a plant of 
Ciborkmi Bmometz J. vSniith. Pie takes the beautiful golden yellow, silky 
tuft wliicli sorrouiids the bud at the apex and with it dresses the cut 
to stop bleeding. 

Loukriero, in his Flora Cochinokinmsis, makes extensive reference to 
this ])lant and its use. Through the scarcity of straw for litter, attention 
was drawn to the common bracken Pteris aquilina. P'or this purpose it 
might be gathered in the months of July and August ; good manure could 
be obtained from it, because of the amount of potash it contains. 

In the north of England it was the peasants' custom in certain districts 
to burn ferns and to make balls from the ashes that took the place of 
soap. This species of fern is most plentiful in France ; it could be cut 
several times in the year, and the leaves fed to horses and cattle. It 
might be used in the trenches, because it does not easily get soaked and 
keeps sweet. The peasants of certain French districts prefer mattresses 
filled with ferns for their children to sleep on, believing in the fern's heal- 
ing power for certain ailments. The cost of procuring this fern would al- 
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most be liiiiitetl to that of cutting and carting, because in most 'places 
nobod.}^ considers it of any value. Other uses have been suggested for it. 

The rMzome of Pteridium aquilimmi 'Kuhn var. esmdenta Forster is 
eaten in many countries. According to Baily the Plaiicermm i^rmide J . 
Smith, of Australia yields sugar. M, J. CuaBSSEN tells us that the natives 
of the Belgian Congo get salt from Diplazimn silvatimm Swartz. Father 
Cadikbe reports on a variety of uses that ferns are put to in northern. 
Annam, some of 'which are given betow : 

The natives make with wire or bamboo rough shapes of people, birds, 
beast, houses, tc. They place on th^e the tufty rhizomes of Dmallm buU 
lata Wallicli, which at the proper season shoot up and the foliage gives 
the object a most fantastic appearance. These droll curiosities are a new 
industry of the Annamites and there is quite a considerable export of 
them to England and America. 

The Annamites eat the young shoots of Diplazium esadenkm vSwartz; 
they boil them in water like asparagus, pickle or fry them ; some hold 
the belief that they cause fever. 

The Stenochlmna palusiris Beddome, has very long and tough rhizomes 
that last well in sea water ; they are marketed in large bundles. 

The Adiantmn flabellakmi Einnaeus, is called by the Annam natives 
the incense stidc plant, because of the shiny black, ebonyl ike colour of 
the racliis. With the leaves they dress cut wounds. 

■ They use the bark of Gleichenia linearis Clarke, which is tough and has 
a beautiful shiny brown colour, to hem the brims of their hats. The whole 
plant is used for the silk-worm to dimb and bo make rough partitions in 
the stables. 

They consider the large rhizomes of Polypodium coronam Wallich, 
cooked on embers, excellent agmnst stomach troubles. 

The Acrosiichum aurcum Eintiaeus is of great economic utility to the 
Annamites. The fronds of this fern, when dry, get ha.rdand parcliiiieEt 
like ; thatches are made with them for the roofs of their houses. The 
cost of these thatched roofs is higher than that of the straw thatches, 
but the roof lasts longcu* and, above all, the danger of fire is much less* 
These fern leaves burn quickly, leave a very small quantity of light 
ashes, which quickly cool down, or blow away before setting fire to the 
whole of the house and the furniture ; when the straw thatches on the con- 
trary, atid these take fire, everything is lost. Gathering these fronds and 
making thatchcvS is the industry of certain villages. 

The Platycerium coronarum Besvanx, is called the devil's box by 
the Annamites who worship, or rather fear it. Its barren leaves climb 
up and round the trunk of the tree bn which it grows ; the ^ ribbons 
hanging all round give the whole effect the appearance of a mysterious 
sunshade, suggesting the Abode of some redoubtable genius. When they 
come across one of these Plaiycerium, they never fell the tree that supports 
it, even if it be the best tree in the forest, but they turn their heads away 
out of regard ' for, or perhaps from fear of offending the ^ genius. 
Although this ■ plant' is met with frequently enough in the forest, Father 

[MS] 
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Cadipprj.v never succeeded in getting an Aunaniite to show him a specimen. 
The plant is taboo and the profanation would bring evil on the transgres- 
sing native. 

The stem ^ of Lygodmm supplies a binding material sufficiently strongs 
but not durable. Fishermen place a bundle of Lygodium In their nets to 
check the struggles of the fish inside. 

Here the author ends his first account of the uses and folk-lore of 
Pterydopliytes^ which he intends to continue later, inspired in his work 
by that of M. Rolland on the popular flora of France. 

306 - Effect of Certain Organic Substances on Plants, ciAMiaAN, G. and igivenna, 

C. in GazzcUa chimicA italianaj Year Xlyl^C, Part II, voL III and IV, pp. 83-126, 
figs. 20 "1“ 2 tables Rome, 191.9. 

The authors studied in previous experiments (i) the influence that 
certain organic substances have on germination and paxticnlarly on the de- 
velopment of plants; they also dealt with the changes, especially 
auto-oxidisations, to which certain compounds are subject through the 
action of catalysts contained in plants. The work now under review con- 
cerns another set of expeiiments : in its first part they investigate the ac- 
tion of some more organic substances on plant growth; in the second 
part they deal, further with the question of auto-oxidisatioii. 

Young French beans plants were selected for the experiments, and 
grown on aitton wool ; this was daily moistened either with solutions of 
the substances which were the object of experiment, or twice a week alter- 
nately with a nutritive solution. The influence of the various solutions 
on the assimilation process w^as investigated by noting the distribution of 
starch in the leaves. To this end certain leaves were partially covered in 
the evening with a strip of black paper, so as 'to show up the 
coloration of the portions not covered ; 011 the following* day they were 
collected during the hours of the most intense luminosity, dipped for a mo- 
ment ill boiling water, decolorised with alcohol and finally treated 
with a solution of iodine and potassium iodide. The starch completely 
disappeared from the covered portions of the leaves, if the leaves w^ere in 
normal condition ; but if these were not under normal conditions or were 
at all sickly, the starch did not disappear altogether. By the system 
adopted, any alteration wMch the leaves had suiTered was made manifest. 

The substances tested and their effect on the plant were : 

— Poisoning effects, though not very pronounced, 

DimeUiykinnne, — Poisoning effects' more pionounced than with mono- 
methylamine. 

TfimethyUmine, — Stronger and swiftei' poisonous action than that 
shown by the two other amines ; it manifests itself in the drying up of the 
leaves. 

hoamylamim. ~ The first simple leaves dry up rapidly ; the 
first compound leaves appeared almost deprived of chloTophyll and soon 
withered. . ^ 


it) See i?., Dec. 1917, No. 1136; i?., Apr., 1918, No, 853 ; Jan., 1919* No. 30. {EA.) 
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T (If tar tile of leto'(iefJiylamnmiiwn^ Plants took on a peciiliai appear-- 
atice : sligiit poisoiioits elTeets* 

AffPinimmin sails. — Nornud develop iiient. 

Urea. ' - Vigoiirons growth. 

('iUanadmc. ■ - The young plants were evidently sick; leaves faded 
fiTst, then sterns drooped. 

C y mam-id — Remarkable effects of poisoning; leaves fade,, and grovdh 
suffers a check. 

Pokismmt cymuitc, — Growth is checked, the leaves become wrinkled, 
and then stems begin to droop. 

Poliissmvi cyimidc. — Grovdh is dela^^-ed ; leaves wrinkle and fade, 
steins remain erect. 

Pokissi'ii'fu salicylak, — It causes some delay in the growth of plants, but 
these reach the flowering stage and ripen some of the vseeds. 

Me-ikyl salkykik . — Poisonous effect is quite plain; it manifests it- 
self after the apjiearance of the second compound leaves. 

Pyrovakcliin. •— Plants quickly .show ailing symptoms, but live on 
though very ])Oorly. 

GudiavoL - ' Growth stops when the first compound leaves are about 
to appear, and the young plants die off shortly after. 

Aniline. — Remarkable poisoning effects manifesting themselves in 
the leaves : growth is checked a few days after the first treatment. 

Acekmilide. — - Leaves turn yellow, vStems become soft, growth is 
checked. Plants begin ■ to decliiie sooner than is the case with aniline 
treatment. 

(Exalgine). Poisoning effects similar to those 
caused by acetanilide, though more pronounced. 

Indole. Stems wither, the young xdants droop and die off qiiickH-'. 

Mcthylindok. - - Effects similar to those caused by indole, though 
not so swift, perhaps b('cause methylinclolc is sparingly vSolnble. 

Pyfidine. -- Normal vigorous growth. 

Piperidima - - vSlight check of growth ; leaves show a few yellowish 
spots, i)Ut tlie, young plants go on growing vigorously enough. 

Meihylpiperidim. - ■ - Rcmrarkable 'i:)oisoning effects manifesting them- 
selves through blotches on the heaves and recumbent stems, 

Aialykpipiuddmc. Manifestation of poisoning effects through the 

fading of the leaxa^s ; stems remaiu upright. 

, Pipe fine. — 'Effects not unlike these produced by metliylpiperidine ; 
leaves fade and stems droop. 

Cminc. - - The young |)lants soon start ailing ; leaves dry up, but 
stems continue to stand straight. 

Tartar (ik of dimethyPpiperylammonimn. — Peculiai appearance of 
the plants similar to that caused by other cpiarternary bases, though 
less pronounced. Limited poisonous effects. 

Nicotine. — Withering of the simple leaves, albinism of the first com- 
pound leaves- 

Morphim. 'Effects of poisoning not very remarkable. 
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Codemc. Poisoning effects more pronoimced than in the case of 

niorpMiie; many blotches cover the leaves which dry up. 

llcfom, - - Remarkable effects of poisoning on the leax-es, which turn 
yellow. 

rapaverinc. - - The young plants gradually wither ; leax'es dry up 
roiinii the iiiargin. 

'Narcotine. -- Effects siiiiilar to those caused by papaverine. 

Cocd'ine. - .Leaves become covered with brown blotches, the young 

plants die off before the growth of compound leaves. 

Atrophic. Leaves first get wrinkled, then full of spots. The more 
adx’aiiced young plants are very sickl}^ nevertheless some of them reach 
the flowering stage. 

Sparkmc. Leaves become full of broxvn blotches and diy up quickly. 

Caifehte. -■ - I^eax’es become cox''ered nith 3"ellou' spots and dry up 
rapidly. 

Theohnnnmc. * - Paison<''its effects not yerj pronounced, which are 
made luanifc'st through the albinism of the vsim])le leaves. 

^^^iJlIykllric (icid. - - Limited poisoning effects; the first symptoms 
manifest themselves after the emission of the second compound leaves* 

■Uric ticid. Vigorous developinent. 

Quinine. ■ ^ Vegetation is checked, leaves become wrinkled, stems 
droop. 

Cinchonine. Altlioiigli less remarkable, poisoning effects are simi- 
lar to those caused quinine. 

Slryclmine. -- Growth is checked when the second compound leaves 
make their appearance. 

Tlie results ul;)ove reported led the authors to the following conclu- 
sions : • Methyl- radicals, far from having a protecth^e induence on 

the reactive groups such as hy(lrox3ds, amino and iniino groups 
lieigliten the action of the fundamental substances that contain them. 
Metli34 groui^s are not the onty ones, w’^hich modify the action of organic 
compounds on. ihe plants experimented upon, as other ladicals manifest 
an action of their own, 1. e. the fmopyl radical of conine, the acetyl in 
acetyb‘],)ip<,u’idine acetyl-inoTpliine and acetanilide and again the radical 
of thc‘ |)iperinic acid in pipeline. 

- On(‘ is led t<^ believe that plants start from the simplest fundamental 
coti:i|)oun(ls and that they combine with alkyl or acid g.roups and lateral 
chains detailed to special functions. 

The poisonous substanees^ experimented with, 'interfere in certain cases 
with the {ormatioB as well as the migration of starch; the leaf treated with 
iodine .reagent ' takes on a pecnliai and different appearance in each 
caseof inhibiti on. 

llie experiments described iA the second part aimed principally at 
comparing the oxidisations determined by.plant.enzymes with those which 
CiAMiciAN' and vSiimKE produced by the action of light {Memorie della R. 
Accademia didk Scienze d di Boloma , Series VI,Vol IX, pp. 168; 

Series VII, Vol. II, p. t 8S ; 1914-1915). A mash made with spinach was 

[S®6] 
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mixed witli the water soliition of the substance tinder study ; the itiixtore 
was left for a wdiihs to stand and vSubmitted to a slow curreiit of oxygen. 
In, a Ywter extiAict of the mixture were sought the newly £<)r,me(l bodies. 

It u'as noted that in general the oxidisations cmtsed by light and those 
caused by enzyiiies are not the same; thus t()1ucdmvhichthroii,gh the ac- 
tion of light yields benzoic acid, by auto-oxidisation undergoes no change 
tliroiigli the action of enzymes in spinach leaves. Among the acids that 
were examined, oxalic acid is almost eutirel^^ oxidised through the ac- 
tion of light and through that of enzymes. Succinic acid under the in- 
flueiic(‘ of light yields sniall quantities of glyoxal together with acetic al- 
dehyde, acetic and propionic acids ; through the action of enzymes, suc- 
cinic acid produces iieitlier glyoxal nor volatile acids but only' acetic al- 
dehyde, while a portion of it is changed into a compound that eiiiulsiii 
can split. Lactic acid undergoes auto-oxidisation through the action of 
light and gives aldehyde and acetic acid ; with the enzymes, lactic acid 
produces only the aldehyde. Light causes the auto-oxidisation of man- 
delic acid, which yields benzoic and salicylic aldelydes ; but the enzymes 
transform mandelic acid almost completely in a compound, which after 
hydrolysis' with, sulphuric acid, produces mandelic acid once more. 

The action of light and also oxygen change coumarin into its diine- 
I'ous foiiii, the lydrocoumarin of Dyson ; this polarisation does not take 
place wdtli spinach enzymes. 

Amongst the ketones, acetone and probably also methylethylketoiic 
behave in a similar wiy under the influence of light or of the enzymes. 
The difference between the two agents wms most .matked^ when cyclo- 
ketones were employed ; i. c. cyclo-hexanone, the isomerous 3 methyl-cyclo- 
hexanones and nieiithone. Light in these three cases is accountable 
for the hydrolysis wditch produces the respective fatty acids and for the 
oxidisation leading to the dibasic or ketonic acids corresponding to the 
keto,iK‘ eiiyloyed. With the enzymes, on the contrary, the authors could 
never obtain the dil)a.sic acids corresponding to the ketone employed, but 
they always obtiiiiK'd lower fatty acids, butyric, propionic, acetic, and fo,rmic 
acids. Small quantities of succinic acid were, alsci identified ainong the 
oxidisation products of meuthoue and meia-nietliyl-cyclohexauoiie. It is 
confiTUiC'd therefore that the enzymes of spinach, leaves have an selective 
oxidising action which sometimes remains in abeyance, and in other 
cases goes further than that caused by light. ' 

In living plants the oxidisation is 'more energetic than 
produced by en/Annes, which are active even in dead- leaves. Substances, in 
fact,, ^hat greatly resist oxidisation, such as pyridine and benzoic acid, 
after inoculation in a maize or tobacco plant, are found but, in small 
quantities in the extract made from them, while spinach enzymes in pre- 
sence of oxj^gen do not a.ffect them. 

The energetic oxidising faculty of plants, especially that of living plants 
cannot be attributed to the known oxidases, but more probably to proto- 
plasmic €mz3niies insoluble in water and to all appearances insoluble in 
gtycerine These statements prove that plants have a very efficient way 

[m] ' 
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•of eliminating waste organic products, viz., oxidisation/ If in some of 
tlieiu certain substances are found wliicli are termed accessory, sucli 
as giiicosides,, alkaloids, etc., these bodies cannot be regarded as waste 
products, b(‘cansc'‘ plants w<nild not, evcaitually, lack the means for their 
elimination. 

307 - On the Bioiogieal Meaning of Tannic Bodies* fariations of Tannin Content lut 
the Bark of Chestinit tree According to Montlis and Seasons* be Bominicis, 
A., in L& Slii:iioni spenmenUiU at^rarie italiane, V0I. pp. 30 5-31 s. Modena, 1919. 

The author re\’tews the controversial opinions concerning the bio- 
logical meaning of tannic substances in plants ; he relates his own experi- 
ments and observations on the bark of chestnut trees consisting in the 
determination of the content of tannin at vations ages and in various months 
of the year and dwells on the inhueiice of acids on the coagulation of the 
white of egg through the agency of tannin. He also discusses a number 
of facts for the interpretation of the results of his own experiments in re- 
lation to tliosc‘ obtained by others, and reaches the following conclusions : 

As rc‘gards their origin, constitution, physical and cliendcal proper- 
tic:s, tannic bodies are of the nature of glucosides. The esterification 
takes place l)etween a more or less simple or complex aromatic oxyacid 
of fiindaineiitally gallic and protocatechic type and a sugar, which, more 
frequently than not, is glucose. Biogenetic, synthetic as well as optical 
reasons prove this assertion. 

Tannin is a strong poison for protoplasm because it is an energetic coa- 
gulant of albuiiiiti ; on the other hand we see it appear, increase and remain 
eluting the geTtiiination of seeds that first contained none of it. Tannin 
therefoie is not a reserve-substance stored up, either for the sugar that 
it contains, or for those compounds, which of themselves would be injuri- 
ous, were they to accumulate in a fiee state. Tannic substances should 
be considered secondary products of metabolism. This interpretation 
with regard to tjitniin cannot be extended to the e.sterificatioii of phenol- 
carbonic acids, which represent the nucleus of tannic substances. The 
same biologic reason doCvS not apply to the formation of other glucosides, 
that is, to the iieutratisation of the toxic properties of the products' of, 
plants metabolism. Gallotannic acid, in fact, is 'more toxic than gallic 
acid. 

^rat'inin is readily absorbed by wood, gallic acid hardly at all. The 
easier elimination of tannic bodies in the form of glucosides, through the 
absor1>ing action of the cellulose of the wood, is not the only, nor the prin-, 
cipal reason for their formation. Firstly, if the tannin absorbed became 
an intimate part of the substance of the wood, it could, not be extracted 
by water ; secondly no explanation is offered with regard to the cycle and 
destination of tannic bodies in plants and in their non-ligneous organs. 

The results obtained by the author suggest the following explanation:— 
The principal reason for the formation of tannic glucosides is that these 
are more readily oxidised than the phenolcarbonic acid from which they 
are derived. Tannin in fact burns 'more easily than gallic acid. This is; 
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II very important reason when viewetl in coiinectioii with plants, wliidi 
are without excreting organs, because it provides a meatis whereby plants, 
can get rid of products, some, of wdiich are very ])oisonous. Thus tamiin 
is eliminated from fleshy fruits through complete self-oxidisation, when 
its coagulating energy is no longer neutralised by the stabilising action 
of the free organic acids, which gradually disappear with the progress 
towards maturation. In other organs the tannin formed, or migrated 
thereto, is balanced by that which combustion destroys. In the case 
of a peripheral organ, such as the bark, directly exposed to atmospheric 
ox^ygen and to atiuospheric changes, that balance is liable to be affected, 
as for instance, when the , oxidisation of tannin increases as the tem- 
perature rises, reaching its maximum in summer’s hottest months. 

Tannic substances in the form of glucosides represent a waste pro- 
duct which the plant easily destroys, but it utilises the combustion pro- 
cess for A'ital purposes. 

308 - Relative Resistance of Various Crops to Alkali. — tl^rris, f. s. and itttman, d. 

W., in 16S, Utah A^^riciilinml Colle<^e Expmmcnt Stationfpp. 1-23 + 69 fig. 

lyOgan (Utali), July, 19119. 

Different plants show considerable variation in their resistance to 
soil alkali. Some wild plants grew only where the salt content is high. 
On the other hand, most cultivated plants suffer contiimally in the pre- 
sence of very large quantities of soluble salts ; there are a few exceptions to 
this rule, e. g., the date palm. 

In many of the arid regions of the world the presence of alkali is one 
of the chief obstacles to the development of agriculture. 

Between tracts completely free from alkali and those where the salt 
concentration is such as to prevent crops, there are very large zones of 
intermediate character where it is possible to introduce crops relatively 
less sensitive to the iiijurifnis action of alkali. The experiments described 
ill the Bulletin under review were made with the object of studying the 
germination and growtli of various crops in alkali soil ; they dealt with 
numerous species of cultivated plants and several varieties of each species. 

Glass \essels were used lilled with a calcareous loam soil of the Green- 
ville loam ” series, in which the concentration of certain salts was varied. 

III eacdi vessel 10 seeds ivere wsown. Three weeks after the plants came up, 
they were harvested and the dry weight determined as a measure of the 
total growth. 

vSalts tjs'EP. — Sodium chloride, sodium carbonate, and sodium sul- 
phate in the concentrations indicated in the adjoining Table. 

- Crops tesi'Ed : — 14 varietievS of pats, 8 varieties of wheat, 3 varieties 
of barky, nye, 7 varieties of maize, 3 varieties of millet, 5 varieties of sor- 
ghum, 8 tpes of forage legumes, 4 varieties of beans, 7 varieties of fodder 
grasses, 5 kinds of "vegetables sugar beet, buclavheat, hemp, flax, rape. 

The ' different varieties of oats did not show any great difference in 
’ their resistance : — Boswell Winter, Red Rust Proof, Black and White Tuftar, 
and, Colorado No, 9 ' were slightly less resistant than the others. , The lower 
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Concentratimi of sails used {in 

millionth parts of dry soil). 


Sodium chloride 

Sodium carbonate 

Sodium sulphate 








333 

666 

I 000 

3. 

666 

I 333 

'2 000 

4 - • • • 

I 000 

3 000 

3 000 

5. • 

I I 500 

3 000 i 

4500 

6 

2 000 1 

4 000 

6 000 

7. 

1 2 500 , 

5 000 

7500 


3 000 i 

6 000 

1 9 000 


1 3 500 ! 

7 000 

10 500 


1 4 000 I 

8 000 

12 500 


coBceiitrations of salts stimulated growth, and this stinmiation continued 
up to 1000 iTiilliontlis for the chloride, 2000 for the carbonate and 3000 for 
the sulphate. Abo^Y; these limits the number of plants obtained and 
their growth declined rax)idly. 

Vox wheat, similar conditions Oh for oats were observed. Turkey 
Red was the most resistant and Vehei Don the leUvSt resistant. 

Among the varieties of bark}?- tested Black HuUess was the most 
resistant and the least. 

, Only one variety of rye was tested and it showed itself very resistant* 

The maize showed effects 'of toxicity at low concentrations but was, 
jjowever, resistant and was able to grow considerably even at very high 
concentrations. In comparison with other crops it seemed to be more 
sensitive to the action of sodium chloride than to that of the sulphate 
or carbonate. Millet show^ed similar resistance to maize. 

Among the varieties of .sorghum tested, Colliefs showed itself most 
resistant, {.md MUo Maize the least so. Vida villosa showed tolerance for 
chloride. 

The growtli of alfalfa ceased at a concentration slightly low^er than 
that required for stopping the growth of MeliloPus alba. 

Of the grasses, the rye grasses were the most - resistant though very 
seiivsitive ; Poa praiensis was the least tolerant and is extremely sensitive : 
Dactylic i.(lofnerala was only slightly more resistant. 

Rape was more- resivstant to chloride than do carbonate and sulphate ; 
on the other liand, sugar beets were stimulated by low concentrations 
of carbonate, but injured by chloride and still more by sulphate of sodium. 

Kohl rabi was very resistant to sulphate at low concentrations but 
was very sensitive to carbonate even of low concentration, and a concen- 
tration over 3000 millionths stopped growth. Taken altogether the data 
collected lead to the conclusion that the application of salts at concentra- 
tions higher than 4000 millionths for chloride, 8000 for carbonate and 12 000 
^,for sulphate is' injurious for ordinary crops. These 'figures would have 

[s#s] 
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to be luodiiied if they -v^^re obtained from analysis of alkali soil, since the 
rek'itioii between alkaline chlorides and carbonates is not the same for 
salts added ” to the soil as for salts extracted ” from the soil 

In any case in land rich in' salts thd most suitable crops are cereals 
and the least snitable forage grasses. Of the forage crops riuiy be recom- 
mended Vetches, Melilobus alba, alfalfa, and Vif^na Catjang, but 
Timothy grass and Alsike clover are not be advisable. 

309 - Influence of the Soil and Manure on the litrcgen and Ash Content in Crops. 
— Maschhaupt I. 0. (Rijkslandbotiwproefstatioii te Gronigen), in Venhpn van 
LanhowkundiKB Ondenockin^en dcr Rijhlandhonu'proefsia lions ^ No. 23, pp. 4o~54‘ Tfee 
Hague, rpic). ^ 

Results for the year iqi-j of the experiments started in 1909 ; the 
results up to 1916 have already been reported (i). 

It is confirmed that phosphoric anhydride used as a fertiliser is little, 
if at all, utilised b)?- plants on reclaimed land : the reasons of this interest- 
ing question will be the subject of further researches, 

The corroboration of previous analytical data with regard to potatoes 
conlirnis the fact tlmt systematic ash analyses makes evident the relation 
between the nature of the soil and the composition of the plants grown 
in it. This is important from the '^oil science and from the iiianutial 
point of view. 

It ivS to be borne in mind that the influence of manuring on the plant 
ash may be properly estinrated only when crops do not differ much as to 
the time of. their harvest and as to the quantity of their yield. 

310 - On the Behaviour of Hybrids Besulting from ' the Crossing of a Mutant with 
the Original Variety — Fbuwirth, C., in ZeiiscMft fUr Pflanzenzucltim^, Vol, Vll, 
No. I, pp 66-73. Berlin, June loio- 

The author reports on some crosses between a mutant and the variety 
from, wMch it originated by mutation. 

Litpinus an^miifolius has seeds with brown-black, grey-green and light 
brown, marbled tints due to brown pigment held in a certain part of 
rthe spermoderm. The thicker the pigment-layer, the darker and more 
evident the marbled patches.' 

Ill 1909 the author picked out a plant of Lupims mgmtifoUm with 4 
'seeds of uniform grey-greenish tint. There are other seeds on the same plant 
with hardly noticeable patches and it was believed at first that these were 
ordinary instances of modifications or fluctuations, but the behaviour 
of the progeny and, more so, that of certain hybrids between the variants 
and the' original form revealed the difference existing in the genetic 
composition. 

The normal type would have, besides the determinant P responsible 
for the spermoderm coloring in general, also the factor M because this 
is accountable for the distribution of the pigment itself, to which are due 
the peculiar marbled patches. 

,(i) See 1919,; No. 37 <)- , 

[MS-®!®] . ' 
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The normal type would have the gametic formula FF MM ; in the 
“variant ’’ seeds, on the contrary, the factor M is lost and the formtila 
FF Him wooiild express the issue. 

The presence or absence of the factor M is responsible for the difference, 
therefore when studying hybrids between the variant and the original 
|oriii, we should solely refer to tliis factor. 

The following is the plan for F^, and F^ of the cross between 
lupin with marbled seeds (original form MM) and the lupin with seeds 
of uniform tint (variant = mm). 

Pi- . . 

Ft - . . 

-- MM 


V 

F3 - MM 

The composition and nature of the descendants, on the whole, are 
are those corresponding to a monohybrid as shewn on the above plan. 

Nevertheless in many cases there are exceptions to the rule and the 
following may be quoted : — 

1) The marbled '' character is dominant in F-^ when the female 
parent is marbled ; it is recessive when the female parent is of uniform 
tint. This occurs in spite of the composition Mm identical in both. 

2) The dissociation in takes place without exception in all 
hybrids of tlie whether marbled or of uniform tint (constitution m m i 
see later). 

3) In the successive, plants up to F^^, with marbled seeds may either 
dissociate or keep constant through their progeny ; but it may happen that 
certain plants witli the marbled seed character keep constant according 
to the plan,, while others dissociate against all expectations. 

4 Plants with marbled see 4 s may keep constant through one gene- 
ration, dissociate in the next, and afterwards become constant again. 

3) Plants with seeds of uniform and constant tint (the result of 
dissociation) may dissociate in 2 generations, then become constant 
through the successive issues. 

6) In certain cases there is no rule concerning the numerical pro- 
portion of dissociation ; there may be prevalence of plants with seeds 
having uniform tint, or there may be prevalence of the one or of the other 
type alternately. 

These departures from the rule might be explained in the following 
mariner : — 

A) With regard to the predominance of the female parent's charac- 
ter, there may be 2 alternatives ; — 

[zu] 


MM .... X .... mm 

Mm 

Mm Mm . . mm 



MM-Mm~Mm-mm . . . MM-Mm-Mm-mm ..... mm 
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a) being tlie male parent's progeny, has no influence on the 
combination Mm and is completely separated from m, thus having iim. 

i) Spontaneous change, because factor M, is inactive when issued 
from the pateniiil side. 

B) First generation hybrids have always the formula Mm. In 
the case though of M * m the issuing hybrid will have uniform tint, as if 
Its composition were mm; while in Mm, on the contrary, the issuing 
hybrids will be marbled with M dominant. In Fjs thfere will occur in both 
cases identical dissociations. 

C) Considering that a plant Mim presents itself as min, it is not 
surprising' if, from individuals having seeds of uniform tint and the appa- 
rent constitution mm, but really with Mn constitution, will give disso-' 
dated descendants. 

D) At times, the normal association of the determinants remains 
through one generation, but is discontinued in some individuals in the ge- 
nerations after that: thus the passage from Mm to M! in, or from Mitn 
to Mm will explain the irregularities quoted in paragraphs 4 and 5. 

F) The possible irregularities referred to above will explain the 
absence of any numerical order at times connected with character disso- 
ciation through successive generations of hybrids derived from the cross 
of a mutant with the original form. 

In condusion, by crossing a mutant formed through the loss of 
the determinant M alone, a monohybrid is obtained, the descendants of 
which can be explained on the main lines of a monohybrid plan. There are, 
however, numerous cases that do not fall within the bounds of this plan and 
in all likelihood, such cases are due to spontaneous changes in M, or to 
the existence of diSerentiated groups M!m and Mm. 

311 - Australian Varieties of Wheat Obtained by Hybridisation and Segeetion. 
— PRIDBAM, J. T., in T/i£! Af^ficulhiml Gazette of New South Wales ^ Vol. XXX, Part, 9, 
pp. 64 x- 64 a + 2 figs. Sydney, Sept., 1919. 

Description of 3 varieties of wheat obtained by crossing and selection: — 
Clarendon, Hard Federation, and Warden. 

Clak’Kndon. ~ The pedigree is as follows : 

Eden X Jondhala 
Jonathan Unnamed 

Olnyas* Early Unnamed 

Bobs Unnamed 

Clarendon 

Matures early : straw fairly tall, white and not very strong. Ear erect,, 
slightly awned at the tip, ’fairly open ; glumes long and pointed ; grain 
white, medium hard, in quality slightly superior to Canberra. 

Clarendon wheat is resistant to rust, partly owing to immunity 
inherited from its ancestor Gluyas Early and partly owing to its earliiiess^ 
It is less liable to lodge than Canberra. 
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Hard Fei^BRATion : — Obtained by selection from Federation 
{wbicli is believed to be the product of a natural cross), and from which 
it is distinguished by the cars being less dense, ; eaily ripening (a week 
earlier) ; vigour and development of the culms which, although slightly less 
robust than those of its ancestor, are little liable to lodging. The grain, 
'hard and heavj’^, contains ii % of gluten. Hard Federation grows well 
in the western and south-western districts; in the southern districts, 
however, its yield is less than that of Federation. 

Warden — The result of a cross made by Pye at Dookie College, 
Victoria. Its pedigree is : — 

Quartz X Wards’ Wliite , ; , 

Unnamed Bordeaux rouge 

Warden 

It is pm excellence a forage wheat. It remains green for a long time. 
Ear wlute, erect, pointed, open ; glumes firmly attached, grain soft, elon- 
gated, pale red.,. It yields abundantly and is easily threshed. 

312 ~ Experiments In Hybridisation Between Certain Kinds of Wheat in Hew 
South Wales, Australia. — Pridham, J. X., in The Agricultural Gazette of New South 
WaleSy Vol. XXX, Part. 9, pp. 625-626 + fig. 2. Sydney, Sept., 1919, 

The Federation variety of wheat is characterised by its high yield 
and by the robustness and fine growth of its straw ; its grain is of excellent 
quality. 

The Cowra No. 15 variety, with somewhat complicated pedigree, 
has broad, dense (compact) ears, straw of medium height and an erect 
habit until the harvest ; its grain has slight defects in quality and structure. 

The author undertook, in 1914, the cross Federation X CowraF^o. 15 
with the object of combining the qualities and type of grain belonging to 
the variety Federation with the excellent characters of Cowra No. 15. The 
experiment is in progress ; the F^ generation has already been reached ; 
some of the selections have a brown ear like Federation, others on the other 
hand a white ear like Cowra No. 15, but the great majority have brown 
ears indicating the dominance of Federation. 

The author proposes to continue his experiments with the object of 
isolating types and forms in which the desired characters are combined in 
the best proportions and in a homozygous state. 

Both Cowra N<^ 15 and Cowra W 19 belong to the group of 
Farrer crossbreeds. In 1916 these two varieties were crossed with the 
object of obtaining an early or moderately early type, with grain of medium 
soft character. As in the previous case a large number of forms was ob- 
tained and it is hoped to isolate some with the desired genetic constitution. 

313 - Synthetic Production, by Selection and Crossing of, Varieties of Maize Very 
Mich in Gluten, in the United States. bates, h. x. and Garber, r. j,, in journal 
of the American Society of Agronomy, Vol. II, No. 8, pp. 309-318 + ^ ph Washington 
D, C,, Nov, 1919. 

Results of a series of experiments carried out at the Mnnesota 
Agricultural | 5 xperiment Station, commencing in 19 ^ 5 ^ ■ with the 
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object of creating a type of Minnesota No. 13 maize witli a high 
protein content. 

Tlie experiment commenced witb tlie self-fertilisation of a certain iiiani’- 
ber of ears and the determination of the protein content of each ; the ears 
'with the highest protein content were used as parents for many lines : 
it was determined experimentally which of these lines when crossed gave 
the best yields. The best yielding cross was then sown in an isolated plot 
and selected for vigour. The results so far obtained show that the method 
is rdiable. 

In 1918, self-fertilised ears were obtairied from Fi crosses between 
high protein strains. A negative correlation exists between the number 
of grains per ear and the percentage of protein. Table I gives an idea of 
this correlation. 

Tabee I. — Correlation between number of grains per ear ” 
and percentage of protein 
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The correlation coefficient f == — 0.601 ± 0,053. 

The effect of foreign pollen on the protein content, in the year in which 
a cross is made, is little or none, as is shown in Table II which gives the data 
relating to' self-fertilised' ears belonging to high and intermediate strains 
and the data relating to ears of the same strains crossed. 

im 
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Tabi^H II. — Average protein content in self -fertilised ears 

and in ears of crosses. 


strain 


1 

2 

3 

4 
8 

9 

Average of i or 2 X 3 4 
Average of i or 2 8 or g 


Number of years 
self-fertilised 

Average 
protein content 

4 i 

14.92% 

4 

15.46 

4 

16.76 

4 1 

15.09 

4 

12.97 

4 

12.53 

— 

17.14 

— 

16.89 



Ie all crosses high, protein content hybrids were obtained, even when 
using pollen of relatively poor strains (Nos. 8 and 9 with 12.97 and 
12.53 % respectively). 

Table III compares some data showing that it is possible, by adopting 
the method |)roposed by the author, to obtain types of maize with percent- 
ages of protein higher than that of the original strain (in the case of Min- 
nesota No* 13). 


TabbH III. — Comparison of protein contents in different types of maize. 


i 

Strains and their crosses | 

Average protein content 

in 1916 

in 1917 

in 1918 


1 

I 

15.82 % 

X4.03 % 

1510 % 

4 

14-47 

13.06 

14.93 

Minnesota No. 13 (origuial strain) 

— 

80.17 

10.^5 

X X 4 Ft Bar A 

— 

1 

12.25 

t X 4 f 1 Ear B 

— 

1 

12.44 

X X 4 Ej I'i'var C 

’ __ „ j 


— 

12.81 


In 1913, one hundred and twenty seven self-fertilised ears were ob- 
tained ; 2 strains were isolated (Nos. i and 3) which had a much higher pro- 
tein content than the normal, and these 2 strains preserved their charac- 
ters unchanged during the period 1916-1918. In 1917, some crosses 
were made between these two strains and hybrids were obtained containing 
at least 2 % more protein than Minn^isota No.. 14. These crosses are also 
superior in yield to the original strains. 
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314 - IiEprovenaent of Potatoes through Hybridisation and Selection of Bud Muta- 
tions* AtTMiOT, J., in Comptcs rcndus de$ Sdances de VAcadcmied'Agncuttum de France^ 
VoL Vj Year 1919, No. 35, pp. 905-910. Paris, Nov, 19, 1919* 

Tlie aiitiior describes work carried out in 1919 aiming at tlie iiiiprovenieut 
of potatoes; iiis experiments included : — I) Rearing potato seedlings ; 
II) crossing and hybridising; III) cultural bud mutations. 

I) Rearing* potato sEebeings. — Between April 9 and 13, 
the author sowed about 10 000 potato seeds in pots, keeping them 
on hot»beds and under frames. All these seeds were the results of 
crosses between cultivated varieties, others were the result of hybri- 
disation between Sokmum Commersonii, wild S. Maglia aiidS. tuberosum] 
a small number were the product of natural pollinisatiou ; the experiments 
were therefore carried out with cross-breds and hybrids. 

He obtained 3117 seedlings, which were all re-potted once and 483 
of them were potted on a second time before being planted in the open. 
They struck roots in a most satisfactory manner. The young plants showed 
a remarkable hardiness and vigour during the long drought which 
preceded and followed the planting. Their growth was marvellous ; the 
stems stood from 56 to nearly 61 inches high with a diameter of as much as 
four-fifths of an inch near the grotmd and carried numerous strong 
upright branches. The blossoming was gorgeous and lasted long ; fruits 
were extremely plentiful. The crop was harvested at various dates, a 
start being made with the earlier varieties ; the yield in a large number 
of cases corresponded to the vigorous growth. The seedlings ori- 
ginated from 24 crosses btween 10 varieties of cultivated potatoes and one 
hybrid : S. Maglia S. tuberosum var. Enowflack. 

The vigour and productivity of cross-breds are infinitely greater than 
those originating from natural fertilisation and are all the greater as the 
characters of the parents differ. Since its introduction the potato has been 
propagated from tubers ; this doubtless explains the extraordinary growth 
of cross-breds in which the effects of cross-breeding (heterozygosis) are 
added to those of the propagation by seed. 

In the subjoined table some figures concerning the yield are given : — - 



Ntinilxst 


Weight 1 

Crop ' 


1 Crop 

of the 

calculated 

Crosses 

of 


at the rate 


tubers 

per plant i 

heaviest 

tuber 

of 

33.000 plants 



kg. 

gill. 

kg. 

Beiirre X Mar^dial VaiUant 

70 

2 . 73 <^ 

152 

89.090 

Enowflack X Indtistrie ’ ! 

tx 

1.640 

355 

54.120 

Beiirre X Blancliard 

6x 

1.802 

90 

59 * 4 ^^ 

Jame d’or de Notv^e X Bcurre 

— - 

1.750 

76 

57-750 

Wonder of the World X BoHvienne 10 , . 

40 

1.667 

X 39 

55.010 

Beiirre X Boliviesme 10 bis 

29 

0.715 

59 

23-595 

Enowflack X Beimre . . 

28 

0,860 

no 

28.380 

W^onder of tlie World X Betirre S 

17 

0.950 

x8S ' 

31-350 
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The aittlior took into consideration other characters besides vigour 
and productivity, such as shape, colour of the skin and colour of the pulp. 
Several crosses with are proof against 

even under really unfavourable conditions. S. Maglia x S. iuberosum 
var. Enowflack produces a hybrid with intermediate characters to those 
of the parents, although nearer to S. tuberosum than to S. Maglia. 

II) Crossing and hybridising. In 1919 the author made 1370 
■ pollinisations and recorded 458 successful ones. The following varieties 

entered into the combinations : • — 

d) 15 varieties cultivated in E-mope : — Industrie, Institut de Beau- 
vais, Professor Maerker, President Kriiger, Early Rose, Doctor Eucius, 
Beurre, Garibaldi, Heine des Earineuses, Geante Bleue, 1915 Seedling, 
(with long yellow tubers) Enowflack, Prince de Galles,Ea Tour d 'Auvergne, 
Yellow Malta. 

b) 3 Bolivian varieties: — Nos. 6, 10 bis and 17. 

c) I mutant : S. Commersonii mutated in 1917. 

d) II crosses of the year: Beurre x [Marechal Vaillant, Beurre X 

Jaune de Norvege, Beurre X Blanchard, Beurre X Bolivienne lobis Boli- 
vienne 6 X Beurre, Blanchard X Enowflack, Blanchard x Beurre, Enow- 
flack X Beurre, Enowflack X Bolivienne 10 his, Enowflack X Bolivienne 17, 
Jaune d’or de Norvege X Beurre. . , 

e) X hybrid : — S. Maglia X S. tuberosumi var. Enowflack. 

/) 3 inld forms : — S. Maglia Schlecht, S. Commersonii Bun., S. Cah 
' dasii Kunth. 

^ I sort of doubtful origin : — S.^tuberosum Sutton. 

The author was prevented by mishaps and unfavourable circumstan- 
ces from getting some very good varieties through to the bearing stage, 
but he is confident of doing so ; his material for experiments is rapidly 
increasing and later on he will resume his observations bearing on the ge- 
netic side. 

III) Cultural bud mutations. — The experiments with mutations 
of tuber-bearing wild Solamm were extended to 200 potted plants. The 
observations confirmed those of previous years : — every row propagated 
by tuber, with the exception of some cases of retrogression, keeps the cha- 
racters already acquired in its enviroiiment, or changes more and more 

\hi the mutative sense. 

Number 25 (S. Maglia modified in 1916) has distinctly mutated to 
cultivated S. tuberosum. Its aerial and tmderground organ are those of 
the common potato. On September 13, growth being near its end, 
the plant was dug up, and had grown 6 small tubers on 3 very short stolons 
not longer than % inch ; the tubers were of spheroidal or slightly elongated 
shape with shallow eyes, purple-red skin and white pulp. 

Numbers 118, 119 and 120 S. Commersonni CNE have also produced 
mutated " plants of beautiful appearance, healthy and even with well 
grouped tubers, oval or oblong, shallow eyes, yellow peel and white pulp. 

The author obtained' mutations that do satisfactorily under cultivation, 
the S. Commersonii mutated in 1915 and 1916 are disease-proof and yidd 
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an average crop. Among them worthy of note is S. Comniersonii (mu- 
tated in 1916) which is bound to take a prominent place among the varie- 
ties most largely grown; its characteristics are: — vigour, imnmiiity to 
disease, large crops ranging from i lb. 14 oz. to 3 lb. 1.4 oz. per plant, fair 
appearance, nice shape, good quality. 

The author did not anticipate that good sorts coming well tip to the 
agriculturist's expectations could be obtained starting from wild species 
with long threading stolons that carried' small, non-edible tubers ; but 
experience shewed how this is possible by means of cultural bud mutations, 

315 Investigations on the Variability and Heredity of the Characters of Certain 
to Species qI Loliuim, — Hessing, V. in Zeitschnjt fiir PjlanzenzuchHmgj VoI.VII, 
No. I, pp. 53-57. Berlin, June, 1919 . 

Results of genetic and biometric investigations bearing on the 
variability and heredity of the characters of Lolium italicmn, L. italicum 
vat. W estefwcildicmn and L. j)erenni\ 

Within the uncertain bounds of the species these plants have 
a great number of types and characters winch, though relatir^ely constant,, 
largely overlaxo and are groux)ed in the most varied conibinatioiis. 

The separation of varieties and of species itself is often imi)ossible,, 
because of such fluctuations ; take, for instance, Lolium italicmn ; it has 
closed leaf -buds with laminae folded, w^hile buds of L. fercnne have 
rolled up leaves, though in many cases it is quite the reverse. There is un- 
certainty also with regard to the num,ber of inflorescences, number of 
spikelets on the inflorescence, length and widtli of leaves, presence or 
absence of awns^ length of haulms, etc : 

Habit OF growth. -—T he author classifies into 3 groups the various 
habits of growth between which there are many iiiterniecliate forms : 
a) Erect, V branched and fairly tall. 
h) U shaped with larger and open stool. 
c) Rower stool shaped almost like a rose. 

They are conventionally distinguished thus: V = a ; U == b ; — c. 

Isolation, and selection by ]>ure lines proved that habit of growth 
is hereditary. 

On a plot of i. italicum oi 0173 family, obtained from a U 
plant, out of 42 individuals 38 had the U habit ; out of 46 in the 0174 fa- 
mily tlie.U type was reproduced in 42 ; finally in the family 0167 
55 plants 52 had the habit of growth of the parent U. 

Similar results were obtained for the V type, thus 48, 54 and 56 plants,, 
belonging respectively to the families 0227,02230 and 0283, all issued from a 
F parent, plant ( — ), 46, 53 and 54 plants reproduced the V habit of growth. 

As to ( — ) 55‘ individuals taken from family 0212 i,ssued from a ( — ) 
parent and 53 out of that number inherited the {—) habit of growth. 

Width and length of leaves. — For Lolium italicum^ t have average 
maximum length 7.09 mm., the maxinmm being 9 and the minimum, 5. 
Minimum' average breadth' was 3.6 with a maxiimtm of 3 and a minimum 
of 2.5. mm,. Maximum average length is 183 mm. with a maximum of 265 
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and a iiiiiiiiimm of X20 iiim. Average minimum length was 175 ninu 
with a maximiiiii 195 and a inininnim lox mm. 

For L, perenne the maxiiiuim average width is 3.09 mni. with a 
maxiiiiuni 4 and a miiuniiitn 2 rnni. The average length was 143 mm. 
with a maxiiiiimi 255 and a miniiimni 115 nun. 

Shape and measurement oe ears. -- Poor speciinens often bear 
robust inflorescences which carry many, flowers. Selection of tliese ears 
did not lead to a real improvement of the variety. In fact on a plot 
thus raised, the author obtained 68.5 % of w^eaklings, while out of one, 
on which no selection was made, the percentage wns 47.63. 

On many ears of Lolium italioum the glumes often change into 
spikelets, the ear thus becoming branched. The author calls it Erna- 
rimgsmodi.&cation that is, a metabolic modificatioii ; nevertheless, he 
considers that under suitable conditions the tendency to reproduce this 
modification would be hereditary. 

The ratio between the length of the floral axis and the number of 
spikelets, or in other words, the density of the ear, is also a most 
variable character. The following figures represent the calculated averages 
for L, italimm : — 7.11 ; 8.96 ; 9.64 ; 12.64 ^ i ii />5 ; 12.4 ; 12.11 ; 7.25 
and 9.65 ; for 2 sorts of L. i tali emit var. Western oldimm the figures are 
11.89 and 9,51 ; for L. perenne 9.3 

316 - Crosses between the French ‘^Chevrier'^ Bean with Green Seeds and other 
Varieties. — Vox Tschbrmak:, B., in Zeitschrift fiw Pflamenzilchtung, Vol. VII, No. i. 
pp. 57-61. Berlin, 1919. 

The French “ Chevrier '' bean is largely grown in the neighbourhood 
of Paris. The tegument of the seeds, that is, the spennodetm, keeps 
green e ven when these are fully ripe ; so do the cotyledons. The shells 
have a tendency to keep green, fresh and sncculeiit much longer than 
in otlier varieties. CroSvSing Chevrier with types having yellow coty- 
ledons and pigmented spermodenn , we will find on the same mother- 
plant seeds with yellow cotyledons. ■ This is a plain example of embryoxeiiia. 

Tlxe pigmented character of the spermoderm is dominant in jpj, but 
in F2 the usual ratio remains, viz. : 3:1 (810 : 239 == 3.39 : i.oo). 

The positive relation l^etween green sxxernioderni and the permanence 
of chlorophyll in the ripe shells is very interesting ; tliis is observed in 
and Fg wdien crossing sorts with yellow cotyledons, but there is no rela- 
tion, between the green of the shells and that of the cotyledons. The 
correlation is therefore quite restricted to organs of permanent natural 
origin : the spermoderm and pericarp organs ‘Originated on the female side. 
The valves of legumes with yellow cotyledons will keep green and tender 
till maturity because of embryoxenia. 

In F^ in which the white ox pigmented spermoderm dominates over 
the green, tlie colour of the pods fades as maturity approaches, b\it 
they always contain seeds with yellow and green cotyledons in the ratio 
3:1. In Fj only plants with green spermoderm have pods always 
green, the colour never fading, ■ There may be the combination 'of valves 
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that fade, with white spermoderm and green cotyledons ; it is easy to pick 
out the looked-for combination of green spermoderm and green cotyledons 
tliroiigli the deep green , colour, while seeds with green cotyledons inside 
a white spermoderm are light green in colour. 

I'ypes wliicli are the result of dissociation, are to be found in Fg 
and onwards ; the colours of their valves and spermoderm var}?- from 
light to very dark green. This might be explained b}^ the presence of 
2 factors, one with a direct and decisive action, and the other acting 
as an iiiteiisifier through a purely catalytic action. The ratio 3 : i is but 
apparent, the real ratio being 12 : 4. 

The Clievrier French bean is a first class vegetable. Unfortunately 
the leaves are daniaged b}^ red spider (Tetranychus tclarius,) while 
a fungus, Colletoifichmn Lindemuthianum affects the pod and seeds. 

The author is hybridising the Chevrier variety with the varieties 
Princess, Blageolet, Victoria, Parisien blanc, Wachsdattel, etc., in order 
to produce resistant and earty types with larger seeds keeping at the same 
time the fine qualities of Chevrier. Types have already been obtained 
with seeds weighing. 580 gm., the seed of the original Chevrier weighing but 
278 gni. 

Other crosses ' were made between Chevrier and Heinrichs Riesen- 
zuckerbrecliboliiie to create varieties with pods which would remain 
green until maturity (Clievrier character) that at the same time would 
not be vStriiigy; very thick and succulent (Heinrich character). 

In 1919. good combinations of such characters were obtained in F^; 
these types will be propagated in 1920 and then suitability for canning- 
tested. 

317 - Genetic Factors that Determine the Formation of Anthocyanin In Peas. — 
Bacb, S., in Zeitschrift fur PfUinzemmhtungy Vol. VII, No. 1, pp. 61*66. Berlin, 
June, 1919* 

The following gametic forniulae concern the colour of the flower of 
Pisum : — 

ABAB = hornozygotic red j 

AbAb — hornozygotic pink 

aBaB — normal white 

red X while === F lieterozygotic red = AaBB 

pink X i0hiic ^ F lieterozygotic pink == ABAb. 

The author carried out a series of investigations for the purpose of 
ascertaining whether red heterozygotic plants, having ABaB structure, 
ca.n be distinguished from ted hornozygotic ABAB through any appreci- 
able cliflerences in the quality and concentration of anthocyanin. The 
white varieties Victoria ” $ and Moerheims Riesen $ were crossed 
with red Pisum arvense and with the pink flower variety Rote Kro- 
nen reference and comparison, besides the 2 above-mentioned 

hornozygotic types the “ Medrige Violette variety was also taken ^ as 
a, control: . 

Small pieces of petals were cut weighing 10 mgm. altogether; these were 
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put ill a calibrated tube containing 4CC. of 96 % alcohol, and the tube was 
closed. 

The petals lost their colour after 24 hours, when it may be said that 
all the atitliocyanin had passed into the alcohol. The colour test was easily 
niade with the naked eye by looking at the two alcohol extracts against 
white paper. The one deeper in colour was diluted with more alcohol till 
the tint in both was even. The ratio of anthocyanin concentration was 
' established on the proportion of alcohol used for the dilution of the 
deeper colour. 

If extract A was deeper in colour than 15 and the alcohol required to 
bring it down to B was 0.8 cc., then the anthocyanin concentration in plant 
■A was 3 times that in plant B. After even concentration was obtained, the 
tint underwent further examiiiati<')n as to tone ; for this second colour test 
the author employed Milton Bradley’s colour scale. 

RESUti'S OBTAINED. • — i) Colour intensity in flowers of heterozy- 
gous individuals was equal or liigher (i times) and even lower than the 
red of homozygous flowers. As far as concentration is concerned, there 
was therefore no difference between the 2 types ; the discrepant ana- 
lytical data are within the normal limits of the faculty of modification. 
The colour tone wms identical in any case ; the quantity and quality of an- 
thocyanin was consequently absolutely the same in both red homozygous 
and red heterozygous types. 

2) The extract of the pink variet^^ of the Rote Kronen ” was in any 
f- case 2 to 8 times less concentrated than the homo-and heterozygous reds. . 
The 2 red and pink types do not only differ as to colour intensity; 
there is a difference in the quality of anthocyanin as well : in fact when the 
2 solutions are, through dilution, brought to have the same concentration, 
a considerable difference is noticeable in the colour tone. There are 
2 colours instead of one and when examined with the aid of Bradley’s 
scale, we find that red is nearer to Violet Red 'No. i and pink is closer 
to Violet Red Tint No. i. The 2 honio-” and heterozygous types differ 
consequently in both colour concentration and pigment. 

The factor B which is i)resent in both red and white flowers and w^hich 
can change pink to “ mA ”, rather than concurring to intensify the 
colour produced by factor^, is responsible for the formation of a new 
,, colouring matter. 

318 On Some Attempts to Cross-Pollinate Peas and Beans. — bach, s., m Zeitschrift 
fUr PflanzmzUchtting Voi. VII, No. i, pp. 73-74. Berlin, June, 1919* 

Castration of 10 flower-buds of the pea variety ” Victoria” ; 7 of them 
were artificially fertilised with pollen of Vicia Faha, 3 were not treated, 
all were protected with a parchment paper covers. After 48 hours the 
stigmata were cut off 3 of the pollinated flowers, fixed in Fleming’s 
solution, and embedded in paraffin. The 7 flowers left were kept for eight 
days in their paper bags, when they produced pods from i to 2 cm* long, 
and fromo. 4 to 0.6 cm* wide; the pods were seedless, and soon dried and 
fell off. 
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Microscopic exaiiiinatioii oi the stignut showed that only some of the 
pollen grains liad prodticed a pollen tube, which was very short, lo jx at 
most ami was unable to ])enetrato the tissues of the stigma itself. 

We have here tht‘ corroboration and cytological explanation of the 
negative results which attended Gar'I'NER and TscnivRMAK'’s liybridisiitg 
atteiiipts. The small seedless pods were of partbeiiogenetic formation. 
The impotence of the pollen of Vi era Fahti luiglit be explained, the 
author thinks, by the want of the special chemical stimuli required for 
the growth of the pollen tube and for enabling it to penetrate. 

319 - On the Heredity of Red and Yellow Colours in Beta* — Eindhard, e. and 
IVBRSEN Kai^sxen, in Zcitschrift fur Pflanzmzikhtung, Vol. VII, No. i, pp. i-iS. Berlin, 


June, 1919. 


Plants used in experiments : Eckeiidorf red beet, Des Barres yellow 
beet, white sugar beet, Beta marUimci, and B, ciclti. 

We have in every case a determinant for yellow, the presence of which 
is indispensable for the manifestation of any colour. R red and Y yellow, 
together, give red ; Y by itself produces yellow, wdiile R by itself gives 
no colour. 

The gametic formula of a heterozygous plant in relation to Y and R 
will be R r Y y (F^) and its descendants would be : — 


I RR YY 

red 

constant red. 

2 RR Yy 

red 

dissociation in 3 reds : i white. 

I RRyy 

white ■ 

constant white with red determinant. 

3 Rr YY 

red 

dissociation in 3 reds : i yellow. 

4 Rr Yy 

red 

dissociation in 9 reds : 3 yellows ^ 4 whites. 

2 Rr yy 

white 

dissociation in 3 whites with factor for the red ; 



such factor. 

I rr YY 

yellow 

constant yellow. 

2 r r Yy 

yellow 

dissociation in 3 yellows, 1 white. 

I rryy 

white 

constant white. 


On the strength of these foiimilae the observations of the author 
ate easily explained. Nevertheless in certain cases the number of indi** 
vidtials, the colour of which do not correspond with the anticipated pro- 
portions, is larger than the mean probable error. 

Thus, from a plant with the constitutional formula R r Y Y in F^, were 
obtained 120 led individuals and 669 yellow, this being the ratio 2.578 : 
1.422, rather than^ 3.00 : i.oo. The deviation is therefore ± 0, 422 or ii 
times greater than the average probable error corresponding to 2000; there 
is consequently a large surplus of yellows. 

Ill series g-13 heterozygous hybrids with regard to the 2 determinants 
R r Y y should produce reds, yellows and whites in the ratio 9:3: 4, that 
is, the ratio between reds and not reds, should be 9 : 7, In reality the ra- 
tio was 8 : 43 : 7.57 with an evident shortage of reds ; thus the deviation, 
was +0. 57 or 4 times larger than the calculated average probable error 
Such occurrences are explained with the coupling of factors, "'Fac- 
torenkoppelung '3 thus hybrid R r Y y, instead of producing the 4 ga- 
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iiietic forms R y, R Y, r Y, r y in equal numbers, gives tliroiigli the com- 
bination Ry and rY a frequency ii times ' greater than that corresponding 

toRfaiidry. 

Instead of 9 reds : 4 yellows : 4 whites, we should have the ratio: — 

2 -h 4^1 "b 3 reds : ii“ + 2n yellows : + 2n -f i white, 

Considering the cases as a whole we find n between 1.65 and 1.75. 
There is therefore coupling of R with y and r with Y, but the coupling 
is not perfect as it requires the combination of V Rand r y according to a per- 
centage ,of ‘‘ crossing over ” equal to 36-38 %. 

320 - Elect of Temperature on the Quality of Sweet Maize. — Stevens, n. b. and 
Higgins, C. H., in Journal o/AiincuUuml Research, Vol. XVII, No. 6, pp. 275-284 -f 4 figs. 
Washington D. C., Sept, 19:9. 

The temperature at which sweet maize remains exposed after harvest 
has considerable influence on its quality. It is generally admitted that 
sweet maize canned near the northern limH of its cultivation is sweeter 
than that which is canned farther south. From the investigations of 
StRAuoHKN and Church it appears that the sugar content of the same var- 
iety of maize when harvested is approximately the same in Florida, South 
Carolina, 'Ke^w Jersey and Connecticut. The factor which eventually 
has an influence on the concentration of sugar would be the temperature 
during the period of preparation of the produce for commerce. 

The authors, working on these, lines have been able to determine 
that ; — (i) Maize deteriorates rapidly after it is picked (loss of sugar) and 
that ; (2) the rate of deterioration is greater when the temperature is liigher. 

The variety Sto well’s Evergreen” (Maryland) when freshly pulled 
contained from 4,59 to 4.74 % of sugar. After 24 hours at room tempera- 
ture, oiic-tliird of the sugar had disappeared and the loss continued until the 
sugar content fell to 1.80 %. At a temperature of 30^^ C, more than 40 % 
of the sugar was lost in 24 hours. 

To show that the deterioration of the quality of the grain is in direct 
relation with the temperature the authors made the following experiments : 

vSome iars of freshly picked maize (variety ‘‘ Early Bantam ”) were 
split lengthwise ; one half was left in room temperature (about 20® C.) 
and the other half was placed in a refrigerator and kept at a teniperatiire 
of io« C. 

An analysis of the percentage of sugar made after 26 to 30 hours showed 
that the percentage was much higher in the halves kept in the refrigerator. 

Given the existence of a relation between the temperature and the 
sugar content of maize, it is very easy to explain why sweet maize canned 
in relatively cold regions is superior in quality to that canned in relatively 
hot regions. ' ^ • 

In Maryland sweet maize is canned in August at an average temperature 
of 23.67^ C., while in Maine canning is done in vSeptemher at an average 
temperature of 15. 28^ C. The difference between these' temperatures ex- 
plains the difference in the quality of the produce generally noted. 
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Pemniage of sugar in the respecim halves of each 




- — 

Ear 

Ferceutage of sugar in the 

rereeiilage of sugar in the 


half kept at 20“ C. 

half kept at 10" C. 


0/ 

0/ 


/o 

/O 

II 

2.43 

• 4.06 

12 ... . 

1.90 

3A4 

13 ’• 

2.28 

5‘54 

14 • 

1.90 

3.71 

16 

1.86 

3 a 8 

17 

1.78 \ 

4.21 

Average 




FIBRE CROi'S 331 - Kapok in French West Africa. — Chartier, J., in Bulletin Sconomique deVIndocUw, 

. Year XXI, New Series, No. 138, pp, 784-786. HanoMPaiplioiig. Sept.-Oct, 1919. 

During the war kapok was much in demand by the French Admiralty 
and its use since has become more general. Kapok is common all through 
tropical Africa, but it is only during the last few years that quite a trade 
started in a small number of colonies. All the kapok imported in Europe 
is for the greater part supplied by British India and the Dutch East- 
Indies. Indo-China (Cambofia and Tonkin) produces it, but it is all 
used locally ; there is kapok also in Mexico and Brazil. Among the late 
German colonies attention was given to kapok in German East Africa ; 
Togo also exported a few tons in 1912 and 1913. 

■ From the upper Senegal-Niger 962 kg. were exported in 1911, 8 tons 
in 1912 and 28 tons in 1913. 

Kapok has been exported from the Ivory Coast since 1913 and though 
figures are so very small, they point to the beginning of a trade that has great 
possibiliticvS What has been attempted in these 2 colonies could be 
tried in all French, West Africa where kapok trees are most common they 
grow wild from the Gulf of Guinea to the limit of the Sahara or mid-Saha- 
ra zone, The 2 principal sorts are the bombax and the ceibas, both gigantic 
trees Bombax yields a clear snowy white wad; ceibas produces greyish 
or light red material of lesser value than the former, but being teiy 
plentiful this crop is not to be overlooked. 

In 1913 the Colonial government forbade the cutting of kapok trees 
in order to preserve a wealth of which native inhabitants were unaware. 

The author describes methods for gathering kapok Bamboo rods 
by carrying a wooden hook at the end to gather the hanging 
crop instead of being satisfied solely with the picking of the over-ripe 
fruit fallen. to the ground; pickers should be supplied with bags to 
avoid packing in leaves. For want of a small threshing machine the 
old Malay system might be used consisting in thrashing and shaking 
kapok on a bamboo flooring. The. bamboo canes are not quite closely 
laid, so they allow kapok seeds etc. to fall through the space left between 
them. A great future awaits the industry in French West Africa if; as old 
' plantations are exhausted, new planting is carried on without neglecting 
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plant selection. Bonibax propagated by cuttings produces kapok after 
5»6 years, raised from seeds after 8-10 years. 

322 - The Pan-Palm of Southern Aimam and its Fihre^ — ,1. Petite prHace de cheva- 
MER, AXJG. (Birecteur de rinstitiit Scientifique de Saigon). — II. Bussy, in Bulletin 
agficole de VlmtitM Scicntifique de Smgofiy Year I, No. 12, pp. 377-380. Saigon^ 
Dec., 1919. 

I. — 111 Annam and CocMn-China there is a palm with flabellate leaves, 
wbicb. fills a great place in tlie natives' domestic economy. The native name 
of these leaves is “!ba»bu6n" and they are used for thditching roofs, for 
making various kinds of baskets and a sort of sunshade. Sails are also 
made out of the younger leaves ; tffese are divided into strips, winch 
are sewn together afterwards ; the sampans sailing along the coast of Annam 
are fitted with these sails. Older leaves, first made into strips, then sewn 
together and bleached are used for making partitions, which separate 
the rooms in an Annamite house. 

kOBRBiRO knew the native l/a-bu6n " industry, as well as the 
native name of the leaves ; he had heard of this palm living in the 
forests of the Mois country, but he had never seen it. He described it 
and called it Pardanus laevis, wrongly classifying tliis palm as Pandanus 
and identif3n.ng it with Pandanus moschatus syn. laevis by Rumphius. 

“ h-a-buon ” really is a palm of the genus Corypha and, if its old specific 
name were traced, we should have the following synonymy: — Corypha 
laevis (kour.) A. Chev. {CataL Jard, hot, Saigon, May, 1919, p. 56) — 
Pandamis laevis 1 /Otir. = Corypha Lecomtei Beccari. 

^ ; Corypha laevis is common in the forests of Southern Annam and north- 
western part of Cambodia ; it is the “ Treang " of the Cambodian natives. 
Unknown in the forests of Northern Annam and Tonkin., there its place is 
taken by a Livislom, a palm whuch is grown on a large scale, especially 
ill ceiitml Tonkin. 

The following account concerns only the fibre of Corypha laevis of 
Southern Annam and North-western Cambodia; the information was 
supplied to the Institut scientifiqae ” by the Annam Forestry Department. 

II. — The author tried experiments aiming at utilising ‘‘ Da-bnbn” 
fibre as a textile. He obtained it from the leaf-stalks and blades of 2 
lots ; one was made of full grown leaves, already partly dry, the other lot 
was made of leaves that were still closed. 

Throughout the leaf, the fibres are grouped in bundles and bound by dif- 
ferent pectic and nitrogenous substances, vasculose, cutose, etc. which 
must be removed by suitable solvents, which should not appreciably alter 
the colour and resistance strength of the fibre. 

The author describes the different processes, by wHch he extracted 
fibre from the petioles : — 

i) Mechanical treatment by breaking the leaf-stalks with a wooden 
mallet ; 2) treatment with steam ; 3} chemical treatment. The best che- 
mical for the purpose was sodium carbonate 10 % strong, cold, or heated 
under 6 y^lh. pressure. 
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From tlie trials made tlie autlior arrived at these coiicltisions : — him- 
dies of fibre of great length may be mechanically prepared by moderately 
l)eatiiig leaf -stalks with a wooden mallet and so avoiding mitch waste. How- 
e\'er the fibre that falls out during this treatment may be worked into fairly 
strong ropes. Of all processes steam treatment tinder pressure and the 
proloiigiied steeping in a weak solution of sodium carbonate are those that 
least 'affect the resistance of the fibre. 

keaf-stalks and leaves, whether ftill grown or still closed, might be 
utilised for the extraction of long staple and, if the latest appliances were 
employed, tills iiiiglit yield some of the best textile materials. 

m 

323 - Investigation of Marine Fibre , the Fibre of Posidonm australis. ■— 

Read, J. and Smith, H. G-., in the ComnwnweaUh of AusimlUi, ImtituU of Science and 
Industry, Bulletin No. i.}., pp. 40, bibl. of 66 works, plates 20. Melbotirne, 1919. 

The fibre has its origin in the leaves and stems of the inonocotyle- 
donoiis plant, Posldonia australis (N. O. Naiadaceae), which so far lias 
been recorded from the foreshores of WcvStern Australia, South Australia 
and New South Wales and from Tasmania; but it probably extends 
around the whole continent. It is a submerged marine flowering plant. 

The fibre is pale browm in colour, being of a lighter shade and coarser 
than coconut fibre coir ” taken from the outer coating of the coconut) 
to wiiicli it bears a general resemblance. The fibre bundles are short 
(5 to 20 cm., generally 10 to 17 cm.); with an average tensile strength 
of 20.15 kg. per sq. 111111., and an elongation of 5.29 % (variable). They are 
of a very brittle nature. The length of the filaments is from 5 J:o i nim. 

The chemical structure of marine fibre corresponds with that ^of 
ligiiocellulose, intermediate in character between jute and wood ligno-cel- 
lulose, but it is characterised by its marked resistance to dilute alkalis, 
and to cellulose solvents and by its unusual affinity for dyes, 
esx:)ecially basic colouring matters. 

The Posidonia auslralis cellulose is obtained in a 55 % yield when 
the fibre is siibiuitted to the chlorine siilxihite jirocess. It resembles es- 
parto and straw celluh)se both in its high furfural value and in its length. 

The raw material yields 7.5 % furfural, and 9.2 %, crude cellulose 
But the cellulose of Pcrsidonin yields no colour with aromatic amines com- 
X)aied with esparto cellulose, etc. The treatment of the cellulose 
with a 17. 5 % solution of caustic alkali gave 79.2 % of cellulose, which 
gave ill its turn 2.9 % furfural 

In this respect is it is very {similar to esparto cellulose. 

The workable area of the South Australian Posidonia deposits has 
been estimated at 4600000 tons of fibre, which, washed and x^urified with 
acids, could be landed at a European port at £19 X3er ton. The shortness, 
coarseness, and lack of flexibility and colievsion as well as the structural 
characteristics of the filament, are all opposed to its employment in. the 
fabrication of "fine textiles. 

In the fabrication of ''lower grade fabrics, marine fibre can be 
nii'xed, with wool, ' apd is advantageous owing to its low heat conducti- 
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\ity. For coarse textiles, marine fibre is inferior to jute with regard to 
nieclianical properties, but^ owing to its resistance to the action of .clie- 
mical and bacterial agents, it would be of especial use in the manufacture 
of coarse fabrics, wliich might be required to withstand continued exposure 
to weather. 

Although the structural attributes of the filaments are unfavourable 
for textile purposes, a marked degree of success has been obtained by means 
of preparatory treatment with dilute acids. The flexibility, and also to 
some extent the tensile strength show an increase if the fibre 
is treated for several hours with a solution of 2 % nitric acid; other acids 
have a similar effect although less marked. After this treatment, the loss 
in carding is less owing the increase of elasticity. 

As a source of explosives, marine fibre has given negative results. 
When a method for the separation of filaments has been found, the best 
use for Posidoma will be in paper making. The close resemblence be- 
tween this cellulose and that of esparto, has led to the belief that paper 
thus made could be used for printing and for ordinary writing paper. 

324 - OultivatlOE of Plants with Oleaginous Seeds in Eollmt — Tijdschnfi voorBoo” 
nomische Geo^rapUe, Year X, No. 4, pp. 148-154. The Hague, 1919. 

. Even ill i66g there was a regular market for linseed oil at Amsterdam. 
In Holland, the cultivation of flax and other plants with oleaginous seeds 
had undergone, from 1S51 to 1914, the changes indicated in the following 
table : 


Ami 0/ crops yicldhu^ oil m Holland, jrom 1851 to 1914. 


Plants 

i85i-iS6o 

1861-1870 

1871-1880 

1881-1890 

1891-1900 

1901-1910 

1913 

1914 


hectares 

hectares 

hectares 

hectares 

hectares 

hectares 

hectares 

hectares 

Rape 

28658 

23 «7 

12690 

7635 

4701 

3047 

1x93 

1654 

Sunflower. . . 

j 


I 511 

866 

467 

4x9 ' 

783 

720 



1 14 990 

21 293 

18 330 

14665 

11973 

14 027 

14650 

7723 

Hemp .... 

1 556 

1 460 

1 412 

389 

173 

67 

30 

30 

Caraway . . . 




2301 

3380 

5 394 

5527 

5285 


Thi.s table shows that there wms, generally, a decrease in these crops, 
with the exception of caraway ; but the latter is used as a condiment, and 
furnishes an essential oil. 

This decrease in crops is due to the development of imports of exotic 
oleaginous raw material In fact while there were, in 1878, only 5 steam 
oil-factories, there are now 50 steam factories and a total of 135. 

325 - Preeautions during Smoke Treatment of Rubber. — vekket, g. (Dirycteur du 
Laboratoire d’axtalyses de I’lustitut Scieutiaque dtVlndo<Mjat), m BuUetina^ricole de 
rimUM ScimtifiqM de Sugon, Year I, No. 12, pp. 362-364. Saigon, Dec., 1919. 
Smoke treatment is excellent fox the preparation of Hevea rubber (i) 
but the manner in which it is applied is fraught with serious danger of fire. 

(i) Tbe advantage of smoke treatment of rubber was mucli emphasised by M. Felix 
R iPEAU a work published in 1014 bearing the title [Hevm brasiliensis) ama~ 
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The following information aims at teaching planters liow to avoid 
iiiisliaps that' iniglit degenerate into disasters. 

The heat developed by rubber on fire is such, that all efforts to extin- 
guish it are useless and. that the only thing that can be done is_to isolate 
tlie outbreak. 

The contrivances used at present for smoking rubber are more or' less 
conceived in the sanie manner : — a fire-place outside with pipes leading the 
smoke to the room where the rubber sheets hang for treatment. If the 
size of the fire-place is adequate, it is easy to make the quantity of smoke re- 
quired, by regulating the access of air and so engender incomplete combustion. 
Smoke is accompanied by soot and tar, which carried by a draught of hot 
gases, settle or are condensed inside the chimney and inside the pipes. 


zoniens et asiatiq'ms, Etude comparative. Lc tmitment du late.v. Emit.e EaROSE edit., ii rue 
Victor-Cousin, Paris. 

In this work the author compares rubber grown in the Far East with that prodticed on 
the Amazon ; he indicates the reasons of the lower quality of the former and gives valuable 
information on iinpx*oved systems of rubber growing and better handling of the latex. 

It is to be noted first that the Heveas cultivated in the Far East are not the same variety 
or sub-species as those on the Upper Amazon famous for their product, Para-rubber. 

Rubber trees of the Upper Amazon are the Hevea brasilfensis ‘‘ preta „ black, which yields 
the true black rubber. 

'I'he Hcveas in the Far East came from the Eower Amazon, which even in their ordinary 
habitat yield a weaker latex after coagulation. The latex on the upper reaches of the Amazon 
yields 50-52. % dry rubber, but on the plantations it rarely is more than 25 “oj a 30 clays” 
average being 20 %. 

On the lower course of the Amazon there are different varieties, which rubber planters 
call after some of the characters of the latex; thus Seringa branca is the Hevea producing 
white latex, Seringa fraca the one with weak latex, Seringa morada yielding purple latex, 
Seringa queimada that with dark brown latex. The latex of all these varieties is more fluid, 
than that of the black Hevea. 

According to the author the Heveas of plantations in the Far East are seedlings of the 
Hevea morada introduced in 1874, which is the* best of the 4 above-mentioned varieties. It 
is not improbable that from seedUng.s of two imported varieties a third originated at some 
acclimatisation station in a British colony, c. e, Hctm confnsa, which became afterwards the 
variety predominant on Asiatic plantations. 

The author believes that true black Hevea cannot be planted anywhere in Asiatic 
countries ; French Indo-China suits Hevea best, provided that it be planted in red soils of 
inland distxicts. 

In order to obtain good rubber in the Far East, whatever the variety may be, tapping 
should never begin before the tree is 8 or 10 years old, not at 4 as it is now done. Vlic tree should 
be allowed to rest : — i) From the autumn till when the leaves are fully on again; 2) during 
the height of the rainy season, because latex then is too thin. (On the subject of the age at which 
a tree may be tapped and on the extent of tapping operations, 5 ^^ precis of Girard’s work 
in this R. Januaty, 1920, No. 50). Further precautions are necessary see as follows : — 

i) to adopt a method of tappingwhereby the greater ixortionof the suitable bark may 
be 'Utilised ; 

2} to shorten the run of the latex to the cup ; 

^ 3) to avoid Water getting' into the latex by seeing to the basins used for latex collect- 
ng axid by tracihg the track fot the latex flow not with water but with lath± itself ; 
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It will be impossible for these to catch lire if the quantity of fuel to bank 
up ill the fire-place is larger than that burnt with the draught raised. 
If oil the contrary there is ' not enough fuel banked, or the draught is 
nriich too strong, the air rushes up 'the chimney and smoke pipCvS and 
carries with it the flames which ignite soot and tar. A fire thus starts like 
an ordinary chimney fire, the consequences of which may not be serious, 
if limited to the “ stickage ” of the nearest rubber sheets, but may have 
the most serious consequences, for the whole crop may be destroyed and 
the building with it. 

Against such untoward occurrences a number of precautions may 
be taken: 

(i) Sweep the chimney and scrape all smoke-carry iiig pipes, wdiich 
,j,) to protect all vessels from air and dust ; 

5) latex handling should be done under conditions of utmost cleanliness; 

6) to do away with acids for the coagulation of rubber; 

7) not to employ rubber sheeting appliances befox'e rubber has acquired body ; 
s). to dry rubber rai>idly, by sun drying or drying in vacuum. 

I'lie author sees in the smoke treatment a good substitute for acids to assist coagulation. 
He obtained good results with carbon dioxide and creosote ; creosote, being heavier, collects 
at the bottom and acts on the latex through its emanations ; rubber is thus sterilised without 
any foreign substance remaining caught in it. 

Smoke treatment : r ) does not hasten coagulation, but allows it to take place naturally, 
which is of the utmost importance ; 2) sterilises rubber without leaving traces of foreign 
substances ; 3) makes possible sun-drying, drying in vacuimi or in special drying rooms. (Acr 
cording to the author, when acids are used as coagulants, it takes 2 or 3 months properly to 
effect drying in suitable places where sun-light is regulated ; on the contrary 4. or 5 days of 
sun drying are sufficient in the case of rubber coagulated by the agency of smoke). 

The system adopted by the seHni^iieros ,, of the upper affcluents of the Amazon, apart 
from being lengthy, cannot be applied to the latex of Hevea plantations, because this is much 
thinner. 

The author conceived an excellent plan for the latex of Heica preta, A drum arrange- 
ment takers the place of the other contrivance used by the serin’^ucros for making the rubber 
ball, which is so hard and difficult to start. The drum is first smoked, then its cylindrical 
surface receives from 1 5 to ao coats of latex ; after smoke treatment rubber sheets are obtained 
in this way from about ^ /e to ^ A inch thick according to market requirements. The drum after 
every 3 or daubs should be rolled over a fiat board in order to press the rubber on to the 
cylindrical surface ; it will take rubber 10 minutes to harden and cool, after which the nibber 
sheet may be detache<.i. 

This method does trot suit the thin latex of Ileyeas in the 1 ^'ar East. For this the author 
invented a specijfi smoke treatment, which can be relied upon to give very good results. He 
gives a detailed description of the system and of the plant required. Briefly, these are the 
main points of the system i) a layer of latex 4/5 inch at most, is kept exposed to smoke in 
a closed' room ; the temperature of the room is lowered till the formation of a coagulum ; tHs 
is washed, partially dried, drained under slight pressure and finally thoroughly dried ; 2) the 
plant comprises a board on which can be, placed many small basins all containing the aforesaid 
latex layer of 4/5 inch ; the board is placed in a cupboard of metffi sheetings or in a room that 
can be well dosed. Smoke from a stove is made io circulate round the room, round' and over 
the basins cbntainmg the latex. Through special appliances smoke temperature can be re- 
gulated at will. {Bd .) ' 
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shoitld consequently be so arranged as to make tlieir frequent inspection 
easy, 

(2) Unless great negligence be shown, it is easy to avoid the conse- 
quence of not having enough fuel banked up on the grate. For this it 
will be sufficient to adopt that systeni of banking the ^ fuel in a box 
placed over -the fire and in cornmunication with the grate; from, tliis 

' box fuel automatically falls on the grate in the same proportion to that 
which is burnt. Fuel consumption is regulated by the amount of air 
admitted ; it is necessary to see that the fuel box never runs empty and 
that the grate is kept clean. 

(3) Concerning fire prevention it is never superfluous to take all 
possible precautions even when these might look like a duplication of 
work. 

If we trace the outbreak to the pipes, the simplest way to stop the 
file is to stop the air, which is done by closing the 3 ends of the system. 
It happens, however, that when fiire breaks out, nobody is about the place 
or the fire is noticed when it is too late for any action to be of real help. 

Fire alarm devices are therefore necessary and the author describes 
t one that could be easily made on the plantation. It is sutficient to place 
at intervals inside the pipes a sort of vertical trap very similar to a tiger trap 
and at the mouth of the stove or fire-place, a kind of mouse-trap as 
placed at the delivery end of the smoke driving pipes. These are all kept in 
position by a wire which runs through the pipes and over a pulley at the end. 
The wire is made of a metal with low melting point ; if fire starts up in 
the chimney or in any of the pipes, the temperature rises, the wire melts, 
the traps drop and close the system ; air being thus shut off, the fire stops. 

It would be useful to put up several such arrangements through the 
whole system and, whatever the device adopted may be, care should be 
taken to keep it in working order by preventing an accumulation of soot 
and tar on the gear. The safety wires commanding the traps should be 
of till, lead or zinc the melting points of which are 43(f , 6350, and7430 F, 
■respectively. 

(4) At any time, through unsatisfactory working, the device 
might not prevent the leaping flames from reaching the delii^ery end 
of the pipes inside the drying room; against such possibility it would 
be wise not to hang the rubber sheets too close to them and so avoid 

stickage 'k 

S0OAR CHOP 326 - The " Uba ” Variety of Sugar Cane in British South Africa. — Tropical life, Voi xv, 

No. IQ, pp 154-155. Uoudoa, Oct., 1919. 

In 1897, Zuliilaud was annexed by England and became part of Natal; 
its area is about 10 500 sq. miles and its population, according to the Cen 
sus of 1904, consisted of 1693 Europeans, 203 373 natives and 120 Indians. 
After the publication of the Zululand Commission's report in 1905, agri- 
cultural settlement made rapid progress; for this the sugar industry is 
solely responsible and the Uba " variety of sugar-cane has largely con- 
tributed to the progress made. 
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Altiiotigh the stigar-cane is a tropical plant' requiring great heat and 
an abundant rainfall, it can be successfully grown in a sub-tropical ch- 
iiiate, as is x^roved by the xdantations in the coastal belt of Natal, a region 
extending from Port Shex)stone (on the south coast) to beyond the Umfo- 
losi River (on the north coast), and measuring about 260 miles in length. 

The average mean temperature of this sugar-cane region in Natal 
is and the superior results obtained in Zululand are attributable to 
the higher mean temperature prevailing in that northern area, where 
the period necessar^^ for the maturing of the cane is, consequently, shorter. 

As sugar-cane does not mature in one year and has to face extremes 
of climate, se\'ere losses are common; thus, the Uba” variet}?^ of cane is 
extremely interesting because of its great resistance to local adverse con- 
ditions. The average aiinual rainfall is a little under 40 inches, but this 
limited rainfall is in some measure compensated for, by heavy rainfall 
precisely at the period of vigorous growth of the cane, by a comparatively 
humid climate and by judicious, manuring. 

It is said locally that the name ‘‘ Uba '' or “ Yuba ” is derived from 
the only letters legible on the label attached to this variety when first 
brought into the colony. The origin of this variety is uncertain : some « 
say that it originated in Brazil, others that it originated in India and was 
introduced into Brazil. 

hP ITURSOX gives the following analysis of the juice of the “ Uba '' 
sugar-cane : — 


Average ! Maximum 



- - 

; — - 

Total solids 

20.32 

22.79 % 

Sucrose 

18.61 % 

I 2,0.79 '.’u 

Purity . . . ... 

91.60 

I 91.20 


Though there is a large proportion of fibre in the cane, this 
indicates no inferioiiity in the juice ; in fact the quality of the juice is not 
surpassed by any other variety, as is shown b}' the results of analyses 
made of 33 other varieties (chiefly Hawaiian and Denieraran). 

In conclusion the utility of ifitrogenous fertilisers in conjunction with 
pliosx3hatic and potassie fertilisers in the Hawaiian islands is referred to, 
and the method of cultivation practiceci in those islands is de- 
scribed (i). 


(i) The work by Coi^on entitled Culture et Industrie de la canne d sucre aux ties 

Hamm el d la Reunion, 1 VoL, 431 Challamel ifedit., 17 rue Jacob, Paris, may here 

be referred to: the question of fertilisers for sugar-cane cultivation in tbePIawaiian islands 
is dealt with on pp. 32-34. {Ed,) 
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327 - Experi0ieafs Made in India Regarding: L The Method of Planting Sugar-cane 
Setts; III .The Effect on the Yield of Various Plante of the Position of the Seeds 
In the Soil at the Time of Sowing. — Kulkarni, U . h. Beptsty Director of Agri- 

culture, Southeru Division, Bombay PresMeiicj^), in The A'^rmtlhi-ral Journal 0/ India, 
\^ol. XIVj Part 5, pp. 791-796, c fig. -f- 5 pi Calcutta and London, Oct., 1919. 

I. ■“ Results of experiments comparing tlie nietliod of planting sugar- 
cane setts of one eye-bud placed upwards with other improved methods, 
especially with the method of setts of 3 eye-buds pointed sideways. 

Owing to special conditions of soil and water the Brix reading of the 
juice scarcely exceeded 14 % in the diherent methods of cultivation. 
Hence the Table given below (which compared the results given respecti- 
vely by: — (. 4 ) Setts of one eye-bud pointed irpwards; [B) setts of three 
eye-buds pointed sidewa^^s) indicates only the yield in cane and not the 
yield of ‘'gur'' (crude sugar). 


Results of compar alive experiments of plankitim'L 


Method of planting 

Number 

of 

ej’es planted 

No. of plants 
germinated after 
20 days 
of planting 

Percentage 

of 

germination 

No. of plants 
finally Kept 
(motlier and 
tiller plants) 

Number 1 

of 1 

canes harvested ; 

Weight i 

of canes } 

harvested j 

J, — Plot of X ‘^guntha^’ 
of an acre) : 

A) Single eye-bud, point up- 






lb. j 

1 

I 

wards 

B) Three eye -buds, points side- 

901 

833 

82 

1079 

843 

4325 

ways 

II, Plot of 30 *^gimihas*^ ( 3 /^ 

of an acre) 

A) Single ' eye-bud, point up- 

I 002 

511 

50 

889 

782 

3366 

i 

wards , 

B) Three eye-buds, points side- 

27 030 

1 24 990 

82 

32 370 

25 290 

!I 2975 « 

wais 

30 060 

i 15 330 

i 

50 

26 670 

23 460 

X 00980 


The Brix reading being only 14.2 % in both methods of planting, 
the yield in gur ” obtained for 30 gunthas was: — 


(.4) Single eye-bud, point upwards 12 570 lb, 

[B) Three eye-btids, points sideways 9660 » 


If the Brix reading had been 18 to' 19 %, as is usually the case 
for sugar-cane, the yield in “jur” would have been: — 


(A) Single eye-bud, point upwards. 16 350 lbs 

(B} Three eye-buds, points sideways. • . . 12725 » 


These figures show that the yield of cane was about 25 % higher with 
method' (A) than with method (B). jpurther experiments on a larger scale 
are being carried out on the Canal Farm at Gokak. 
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There are, however, certain disadvantages in the method of piantiiig 
single eye-buds, point upwards. The setts being too small and exposed 
on both sides close to the bud, the plants developed from them, though 
1 hey take more quickly than those developed from setts with 3 eye-buds, 
points .sideways, look somewhat unhealthy during the first month until 
a small dose of ammonium sulphate is given as a top-dressing ; but after 
that top-dressing the plants (A) grow as luxuriantly as plants (B). 

The following 3^ear a fresh experiment was made : — Setts with 3 eye- 
buds were taken and the middle eye-bud was removed; the sett was then 
planted with the two remaining eye-buds upwards. It is expected in this 
way to obtain a better yield than with the single eye-bud point upwards 
method of the previous year, owing to the elimination of the defects of 
the single eye-bud method while retaining the advantage of position of the 
eye-buds point upwards. 

11 . In view^ of these results, the author investigated the effect which 
the position of the seed in the soil at the time of sowing might have on 
the yield of various plants. 

Experiments with maize, leguminous plants and cotton showed that 
when the seed is planted with the point downwards or sideways, the re- 
sulting plants are better than when the seed is planted point upwards. 

The position of the seed in the soil at the time of sowing is one of the 
numerous causes of the unevenness in plants and crops, and even of the 
non-germination of good seed. But in practice it is only possible to plant 
the seeds in the proper position when planting is done by hand. 

32S - Prevention of Soil Erosion on Tea Plantations in Southern India. — ansxead, 

ll.X)Aii2Vie Ai^ricuUnral JoiifMl of India, Vol. XIV, Part 5, pp. 7S7-790. Calcutta 
and Eondon, Oct., 1919. 

At the meeting of the Board of Agriculture in India, held at Pusa 
in. 1916, the subject of soil erosion was discussed and it w^as resolved to 
bring to the notice of planters the fact that the serious losses hitherto due 
to this erosion are to a large extent preventable. 

Dr. Hoiuk of the Indian Tea Association, has published an interesting 
account of the terrace methods adopted in Java, to prevent loss of 
valuable top soil in the tea districts. This te racing, however, was done 
before the plantations were made. The problem presented on many 
tea estates in the South of India is, on the other hand, to stop soil erosion 
on old established plantations, and a good deal of work has been done in 
several districts during the last few years with the object of solving this 
problem in a practical and economic manner. Two methods have been 
adopted with success. The first is a modification of the terracing done in 
Java. At the time of pruning, trenches are opened along the contours 
of the slopes at intervals of 4 or 5 rows of tea bushes. These trenches are 
from 18 to 24 inches deep and are filled with the tea prunings the upper 
layer of primings being packed so that the butts project 6 to 8 inches from 
the ground level, when the trench is filled, and thus form a low fence. The 
soil in the intervening tows of tea bushes is then forked and manured, if 

[WKns] 
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iiecessar^^ ; and in some cases a green manure crop is so\^ii on it. The 
low fence of buried prmiings serves to catch any soil washed down. Un- 
fortunately, the tea bushes have generally been planted not along the 
contours but along the line of steepest slope. It is, however, possible to 
work along the contours and gradually arrive at the formation of terraces 
where the x^iruiiings have been buried. At the next x)ritniiig season the 
terraces are improved and new ones made in the same way. This method 
lias been found to work excellently on moderately vSteep slope- where 
it is already much used. 

The second method used is to abandon forking and clean weeding (i) 
on steep slopes and to keep the soil covered with suitable weeds. This 
method, of course, meets with opposition from planters of the clean-weeding 
school, but in Southern India the fetish of clean weeding is becoming 
obsolete. The proposed method has the defect, in dry seasons, of depriving 
the tea bushes of part of the moisture of the soil and the tea may suffer, 
but this defect cannot compare with the harm done by the erosion of 
bare soil. The choice of plants to be used for covering the soil is very 
important. Ideal plants are leguminosae, as they will fix nitrogen and 
r either climb into the tea bushes, nor form too thick a mat on the ground, 
and do not grow more than a few inches high. Such a plant is difficult 
to find, and the plant which seems to come nearest to the ideal is Cassia 
mimosoides L, a leguminous plant which, at altitudes of 4000 feet and over, 
keeps low and spreading ; it allows the rain and sun to reach the soil while 
protecting it from erosion ; it is easily established and seeds freely. 

Another leguminous weed experimented with is Parochetus cmnmunis 
Hamil., a plant with a clover-like habit, but it is not easy to establish over 
large areas for its life is not long and it dies down to the creeping rhizome 
in the hot weather. 

When a suitable leguminous plant cannot be found other weeds can 
be used, among which may be mentioned Oxalis cornimlaia L., Cotula 
cmstmlis Hork., Caniamine hirsuia L., Galmsoga parmflom Cav., and 
Lmmmbefgia {Scrpirnda) hirsuia W. and A. 

329 - Possibilities of Tobacco Cultivation in British India., — tu Wmiih of India, 

VoL VIII, No. 9, p. 422, Madras, Sept., lyxo. 

Dealing with the future possibilities of tobacco cultivation in India, 
specially as regards the raising of new varieties, the Director of Agriculture 
at Hyderabad states that India is situated more favourably than liiuropean 
States where foreign varieties of tobacco have been acclimatised. In 
Europe the climate is such as not to allow of the Ml attainment of the 
aroma which the introduced varieties possess in their country of origin,, 
but Cuban tobacco has been successfully grown in Austria with remarkably 
good aroma, and there is no reason why foreign tobacco should not be 
grown and retain its original qualities (if manuring and curing are properly 


(x) Regarding, ckaii weeding see R., Febr. lyiy? No. 205,111, where this method is de- 
scribed with reference to Hevea plantations in Indo-China. [Ed.) 
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attended to)^in sucli a vast country as India where it should not be difficult 
to find a soil and climate suitable for its acclimatising. As in the case 
of peanuts and other crops, India should produce excellent tobacco and 
might become the chief tobacco supplying' country in the world. 

330 - Experiments In Tobacco Growing in Cambodia (i). — deloche de campocasso,. 
(Chef p. i. des Services agricoles et commerciaux an Cambodge) and Merckel (Chef de la 
Station sericicole, d’elevage et d’hydraulique agricole du Petit Talico) in Bulletin econo- 
miijue de rindochine, Year XV, New Series, No. 238, pp. 781-782, Hanoi-Hai'phong,. 
Sept.“Oct., '1 91 9. 

The experiments were carried out at the agricultural station of Petit 
Takeo, near Plinom-penh, with varieties supplied by the Tonkin Tobacco 
Factory and with a native variety. 

These trials were made in a year of extraordinary drought and in 
strong clay soil; plants therefore suffered from climatic adversity and,, 
notwithstanding that, however, vegetation was generally good. The varie- 
ties were i) Comstock, 2} .Maryland, 3) Hungary, and 4) Khmer (Cambodia 
variety). 

1) Comstock. — The best of the 4 varieties tried from the point 
of view of growth, size of leaves, aroma and combUvStibility. The aroma 
is not too strong and the colour of the leaves is much darker than that of 
the other three. It was the least affected by insect pests. The crop of 
leaves, after curing, was 670 kg. per hectare. 

2) Maryland. — The least satisfactory growth and appearance of 
leaves, wiiich are much smaller, wrinkled, and subject to attacks from 
insects ; crop 326 kg. per hectare. 

3) Hungary. — Good variety, satisfactory growth, leaves lighter 
in colour than those already mentioned ; little attacked by insects. Very 
much like the variety Khmer in appearance, so much so that even experts 
may easily take one for the other. Crop 854 kg. per hectare. 

As cigarette tobacco it burns well, leaving a white ash ; the smoke 
is not acrid, the aroma is light and agreeable. 

4) Khmer, - This is the common variety of the country, very 

good from the |)oint of view of vegetation. Beautiful leaves, crop 1000 kg. 
per hectare. It is the largest yielder.' Tolerably good as cigarette tobacco, 
the aroma is rathcu peculiar and many do not like it. 

The . author remarks that the variety Hungary has all the hardiness 
of Cambodian Khmer and has, moreover, aroma, combustibility and 
sweetness ; it would be worth while to continue the experiments and for 
the present, limit' the trial to this variety. 

331 - Clnehona and Rainfall in Indo-China. — vernbt, g., in Bulletin amcou de i^insu* 
tut Scientifiqm de Saigon, Year I, No. iz, p. 380. Saigon, Dec. 

The Bulletin phmometrique for the yekr 1918, published by M. G. 
Bb Cadkt, Director of the Central Observatory of Indo-China, contains 


(i) See JR., Jan,, 1919, No. 61, Tobacco Growing in Indo-China. {Ed.) 
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valuable infotniation regarding the agricultural possibilities of tiie colony, 
as the rainfall chart inserted at the end of the paniphet gi\'es a general 
idea of the distribution of rainfall throughout Indo-Chiiia. 

The coniparison of this document with the report of M'. Capus, en- 
titled ''The Possibilities of the Cultivation of Cinchona in Indo-Cliiiia '3 
reproduced in this Reviext) (X), will give an idea, based on actual observa- 
tion, of the regions which are worth studying, especially as regards cul- 
tivation of cinchona. It is thus noted that the portions of the area where 
rainfall exceeds the annual 2500 inni. are very extensive in all the moun- 
tainous regions, and thOvSe which exceed 3000 mm. are not rare in Indo- 
China, that is to say in regions whose altitude does not correspond to 
too marked a decrease in temperature. 

The cultivation of cinchona need not be limited to the highest regions 
of the Indo-Chinese mountains, for the average latitude of the colony is 
very different to that of India or Java (2). The high valleys and plateahx 
whose altitude does not exceed 1000 in. ought to be specially investigated 
with this object. 

332 - Progression of Ripening of « Knife ” Pears. — Riviere, g. aud bailhache, g., in 

Journal de la Socidte Nationale d’ Horticulture dc France, 4th Series, Vol. XX, pp. 306-307. 

Paris, Dec. ipip. 

Experiments by the authors on pears of the varieties Beurre Hardy, 
Duchesse d’Angouleme, and Doyenne du Cornice, which have enabled 
them, to determine that ripening of “ knife” pears shows itself first in the 
tissues near the peduncle, and that it progresses gradually up to the eye, 
but with greater or less rapidity according to the variety. 

The analytical results obtained are shown in the following table : - - 


Progression of ripening of pears. 



Percentages of sugar in the pulp 


Beurre Hardy 

Dudiesse 
d'Angoiiteme * 

1 

Doyeiui6 du Coaiice 

i) Part near the peduncle . . . 

8.91 % 

12-31 % 

10.78 % 

2) Central part ■ 

7.98 

12,10 

10.72 

3) Part near the eye 

7.9P 

12.12 

10.62 


^ At the time of the atialyTSes the Duchesse was the ripest of the pears. 


333 " Viticulture in the State of Victoria, Australia . .4 jo%mmi, 

Vol. XII, No. 4, pp. 186-187 aud No. 5, pp. 346-247. Brisbane, Oct. aiidNoV., 1919. 

The United Kingdom imports, large quantities of fresh grapes from 
Spain. The export of fresh grapes from Spain starts every year in July 
and lasts till December. The largest consignments are made in the winter 
months ; the quantity shipped to the British Isles and other European 

(i) See R., Jam, 1920, No. 55- 

(3) For The CuUivatiou of Cinchona in Java ” see original cuticle by Dr, J. Van' Breua 
DE Kaan in R., Nov., 1915, {Bd). 
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countries and to Kortli iViiierica is about 57000 tons. From this figure^ 
nia}'" be gathered the importance commercially. The variety is the 
Olianez”, better known by British merchants by the name of Almeria. 
because Almeria is the port of sliipment. 

Grape-growing on a large scale has good prospects in Australia.' There 
is, ill fact, a large local demand for fresh grapes and the vine is also culti- 
vated for raisins and wine ; but the best possibilities in front of Australian 
viticulture lie in the export trade. In fact, from its geographical position 
Australia c?ii supply the United Kingdom when there are no other grapes 
on the market ; Australia would do well by shipping grapes, wdien 
none are being sent from vSpain, and this would be just about the end of 
winter. 

The “ Ohanez variety is most suited to Australia, particularly to 
the northern districts of Victoria, where the atmosphere is drier than in 
the Spanish province of Almeria ; there the character of this grape would 
show to advantage.' It is a choice variety, heavy bearer, tough skinned, 
very much appreciated on local and foreign markets. These grapes are 
of excellent quality and are the best for export ; they travel Well and arrive 
in quite good condition on the overseas .markets. 

A trial shipment proved a most successful venture; Ohanez from 
Victoria fetched in England a higher price in summer than did Spanish 
grapes in winter. The net return per acre was very handsome. 

To grow “ Ohanez successfully, fairly good soil is required and water 
should be available for irrigation purposes. Easy access to the railway 
is also needed. 

An important company, the “Australian Farms Utd. ” (King St., 

Melbourne), is doing much for the development of the Victorian grape in- 
dustry. This company has secured some very good land for the^purpose 
on the shores of Eake Kangaroo. It can be irrigated and is near a 
railway station. The company offers good terms to intending vine 
growxms and assistance in various ways. 

FIVE STOCK AND BREEDING 

534 - The *‘'Lucaeha” (Lairodtctus a Small Peruvian Spider whose hygiene 

Bite is Poisonous to Ian and Animals. — escamels, ed., in Buiuun de u SocUte 
' de. Pulholo'^ie Year XII, No. 9, pp. 703-720, i Ilg, Paris, Nov. 13,1919. 

Study made in Peru by the author, on the “ lucacha ”, a small black 
spider with red spots, identified as Latrodectm mactans Fabr., which adapts 
itself to all climates in the world, tropical as well as the very cold climates 
of the high plateaux of the Peruvian Sierra. This spider is poisonous 
but, according to the author, the effects of its bite have been attributed 
to the bite of other animals (a scorpion, Brachytosiernm ehrenhrgi ; . an 
inoffensive lizard, PhylMactyUis ^errhopisius). 

CoNCLiTvSiONvS. — i) The Latxodedm mactam has lived in the north and 
south ,of Peru from time immemorial. At Arequipa the investigations ; ' 
of the aiithor have brought it to notice for hhe first tinie. 
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2) Tills spicier lives between the stones or siiuill plants in the coun- 
try ; it is most niinierotis in the zone between cultivated and iiiiciiltivated 
regions, 

3) The Latfodcctm, commonly called ''lucacha”, sometimes comes 
into crops of wheat and alfalfa, constituting a danger for the country 
people when harvesting, or the animals which feed there. 

4) Its bite produces in man and animals the nenro-myox3atliic 
ladrodixiism or cmichmdis.m of SoMinKn and GnBCO. 

5) Inoculation of animals with the eggs of the spider produces, 
according to the dose, either nenro-myopathic arachnidism or else cu- 
taneous hsemolytic-gangrenoiis arachnidism. 

6) Intraperitonial mass injection is rapidly fatal. 

7) Repeated bites gave a certain immunity to animals used in the 
experiment. 

8) Fractional injections of eggs did not produced immunity, for, 
sooner or later, as soon as the toxic dose was slightly exceeded, the 
animal died. 

9) The venom of the lucacha '' can be considered as a cerebro 
■neufo^mmcular poison, a thromhokinase, a limmolysin^ and in the eggs a 
profeolysin in addition. 

10) The venom, the eggs of the cocoons, the eggs of the abdomen 
of the females, and the young spiders recentl3^atched give venomous and 
haemolytic extracts in progressively decreasing order. 

11) Diagnosis is generally fairly easy to make. 

12) Prognosis is variable, both owing to the effect of the^ venom 
itself, and owing to superadded secondary infections. 

13) Internal and external treatment with permanganate of potash, 
.irromptl^r and thoroughly used, is a certain cure. 

14) This lemed}’' should always be in readiness with the country- 
people. It should also always be found in the outfit of the explorer, 

335 - Prophylactic Inoculation of Cattle Against Foot and Mouth Disease. eutrarjo 
(Director General of .Public Health in Italy), ill Office InUrmtional d^Hygiem ptibU(iHL\ 
Bulletin mmsuel, Vol. XI, Part 3, pp. 266-272, Paris, March. 1919. 

The problem of immunising cattle against epizootic foot and mouth 
disease has always been the object of keen attention of the Department 
of Public Health in Italy, That Department began by making practical 
use of all that was generally known of the pathogenesis of epizootic foot 
and month disease in relation to immunity. 

It is known that an attack of foot and mouth disease naturally or ar- 
tificially caused is immediately followed by a state of inimiiiiity of longer 
or shorter duration. Consequently, cattle for slaughter shipped by sea 
from an' infected area, and thus with the disease in incubation, are first 
inoculated at the port of embarkation ; as soon as they are well they are 
disinfected and shipped, with the certainty that they will not develop 
the disease on the journey. The advantages of this method were proved 
by the inoculation carried out at Salonica in ipii on Serbian cattle 
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imported into Italy, by tliose made at Naples and Castellammare on cattle 
sent to Libya in I9i5» etc. ; however this application does not constitute 
a sure iiietliod from which great results can be expected intheprophylaxsi'' 
of epizootic foot and month disease. For this reason the Department of 
Public Health has relied on wide research in the matter of immunity against 
epizootic foot and mouth disease. 

^ In 1914 work was commenced entrusted to a special Committee which 
after became a ministerial Commission consisting of (i) Professor Al- 
fonso Di VestivA, of Pisa University, President. (2) Professor Achille 
SCEAVO, of Siena University. (3) Professor Alessandro Lanfranchi, 
of Bologna University. (4) Professor Camillo Terni, Cb-Director of 
the Plxperimeiital Station for infectious cattle diseases at Milan. (5) Pro- 
fessor Mori, Director of the Experimental Station for infectious cattle 
diseases at Portici. (6) Dr. Angelo Paroei DeeRino, of Reggio Emilia, 
(7) Dr. Carlo Bisanfi, Veterinary Inspector General. (8) Df. Giuseppe 
Cosco, Veterinary Inspector General. {9) Professor Alfredo Bartoeucci, 
Provincial Veterinary Surgeon attached to the Department of Public 
Health, Secretary.' 

Each experimentor uses the well-equipped laboratories of the various 
rtxperimental Stations for infectious cattle diseases. Thus, those working 
in northern Italy use the Milan Station ; those working in southern Italy 
have at their disposal, for want of an Experimtetal Station, a laboratory 
specially created at the Royal Cascina (Farm ) of Poggio near Florence. 

The following is a short account of the results obtained during the 
first 3 years of the research:— 

I. ~ Immunising method suggested by Professor Terni. — This consists 
in strengthening and prolonging, by successive inoculations of virus 
specially prepared and graded, the immunity which the animals have al- 
ready acquired in consequence of a first attack, natural or artificial, of 
the disease. 

Unde: these conditions, inoculations with the virus cause a reaction fever 
■without any internal symptoms of the disease and in this way generally, 
after 3 inoculations, super-immunity is assured against natural infection 
which lasts during the whole dairy period for mildi cows. It is, in shott, a 
method of vaccination with natural virus which is applied to young animals 
at an age at which initial infection does not cause sensible harm and when 
infection is easily dominated and which is continued to such a point that 
a degree of immunity is obtained guaranteeing the animals against all 
further natural infection, 

TMs method has been frequently tested in practice; not only have 
the animals vaccinated been exposed with impunity to natural infection 
in fields and cowsheds, but quite recently, an outbreak of the disease hav- 
ing occurred in an experimental cowshed in the Milan district, a Station 
under Professor Terni himself, the vaccinated animals were all ih, to 
such an extent, that the farmers asked for the practical application of the 
method on a large scale. From experiments made up to date the following 
?• doses ’may be considered effective: — 
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(A) Iiitravtiioiis inoculation. — First inoculation, of 25 to 50 cc\ 
of iiysuper-iiiiiiiiiiiiseci blood (blood taken from oxen saturated witli, 
aplitiioiis virus) according as the animal is young or Ml-growii. Second 
inoculation 4 or 5 dayvS later as above with the addition of 25 cc, 
of a solution containing i % of filtered virus or 50 cubic cm. of blood 
of fixed virulence. Tliixd inoculation 8 to 10 days after the second. 

(B) Subcutaneous inoculation. — Same inoculation as’ in the previous * 
case only doubling the dose of hyper-immunised blood. 

PRINCIFAU THEORIES RESTJETINO FROM PROFESSOR TeRNI'S WORK OX 
THE PATHOG-EXESIS AXD EPIDBMIOEOGY OF EPIZOOTIC FOOT AXP MOUTH 
BISEASE. (1) The best and surest channel of inoculation is by the 
digestive organs * the penetration of the virus by other natural channels 
(either by the skin or by the teats) is always slower and does not cause 
the appearance of the general symptoms before virus is present in the 
.rumen, the favourite seat of incubation of the virus itself. 

(2) The local aphthous lesions are always the first to appear and they 
are noted as initial even before the fever ; by rumination the virulent matter 
in incubation in the rumen which spreads over the mouth infects locally 
the epithelial abrasions. 

(3) Next appear the aphthae in the hind feet, following infection 
communicated by the dung which may remain unmoved for several days 
in the lower part of the iiilestines, especially if the animal is on dry fodder. 
The aphthae in the fore feet develop as a consequence of pollution caused 
by passing over contaminated litter or by the laver from the mouth 
of the animal. The evidence from protecting of the feet before infection 
is in favour of this criterion. 

(4) The aphthae on the teats originate from local inoculation; the 
virus, present in the milk when the infection becomes general, collects 
round the enti'ance to the lactiferous canal, but at other points the aphthae 
are caused by inoculation by milkers who habitually lubricate the teats 
with the milk itself. When not milking, the aphthae on tlie teats are due 
to insect bites, dirty litter, movements of the atiimar.s tail, etc. Careful 
disinfection of the teats and the hands of the milkmen and the use of 
antiseptic lubricants reduce the aphthous eruption on the teats to a mi- 
nimum. 

(5) As soon as fever shows, the blood becomes infectious for a short ' 
period, but always to a less- extent than the liquids in the digestive channels. 

(6) Still more important than the injuries observed in the stomachs 
and in the (Esophagus, represented by epithelial abrasions and localised 
ulcers, in severe and fatal cases of foot and mouth disease, are the inju- 
ries to the small intestine especially in the duodenum and the first part of 
the ileum. The intestinal lesions of foot and niouth disease correspond, 
in their histological characters, with those produced fexperimentally on ani- 
mals by vaccine inoculated internally and with intestinal lesions of small- 
pox in man. These intestinal lesidns are very frequent and ate the cause of 
late manifestations of infection reducing by about one half the economic 
yield of the animal. The absorption of aphthous viriis iii fatal cases de* 
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pends oil special conditions of the digestive tube, and these conditions 
depend in, turn on excessive bulky food. 

(7) The so-called re-infections at short intervals are only relapses de- 
pending/* generally, on disorders of the digestive organs. Bacterial fer- 
mentation in some cases, renders the first attack of the disease abortive 
and hinders the production of a state of immunity, thus giving rse tO' 

^ true re-infections ; however, a natural immunity to the disease exists- 
and lasts for about 8 months. 

■Results obtained in the experimental cowshed oe Poggio at* 
Caiano (Ploret«e). — On other lines than that followed by Professor 
Terni, the experinientors of the Commission are at present engaged on 
attempts to find a practical method of immunisation against foot and 
mouth disease. 

In the experimental coWvShed of Poggio at Caiano (Florence) , to which 
is attached a laboratory furnished with all necessary apparatus, a Station 
under Dr. Cosco, Veterinary Inspector General, assisted by Dr. Aguzzi, 
Provincial Veterinary Surgeon of Florence, facts of considerable importance 
have been ascertained. 

It has been possible to obtain precise evidence of the characteristic 
properties of the blood of animals suffering from the disease with regard 
to the virulence of the serum and of the red globules. These properties- 
of the blood of aphthous animals (unknown or obscure previ^ltsly) may- 
be summarised as follows : — ^ 

The blood of aphthous animals is virulent during the whole period of 
fever. 

The red globules and the serum of the blood of animals attacked are 
virulent. 

The red globules after many washings in large quantities of sterile 
physiological solution to eliminate all trace of serum, cause infection by 
subcutaneous inoculation of cattle even with a dose of i cc. 

Further research has in addition established the following : — 

(1) Intro-venous injection of virulent blood corpuscles (obtained 
from producing animals after a series of passages until a severe clinical fotiii 
is present, and after a inininuim period of incubation of about 70 hours) 
does not cause the disease unless a certdn dose is exceeded, which, in the 
case of the animals used in the experiments (of various breeds, aged from 
12 to t.8 ihontlis), is about 30 cc. 

(2) An excellent dose for use in the first treatinent of cattle is 25 cc, 
in the second treatment it may be raised to 30 cc. cm., and in the third 
treatniexrt even to 45 cc. 

(3) The vaccination is followed by the typical reaction represented 
by a rise in teitiperature showing itself i or 2 hours after the injection and 
rarely latet. This reaction lasts several hours (8 to 10 hours and some- 
times longer) and is repeated on the following days in a less degree for 
Several successive days ( 2 nd, 3rd reaction). This thermal reaction is ac- 
companied by generally very slight discomfort (flatulence, horrij:iilation,. 
muscular trembling) sometimes scarcely' noticeable and, occasionally; 

I [3SR] 



HYFIENE 


342 


even, iioti-existeiit. Generally, the thermal reaction is less marked in the 
2iid treatment and is often insignificant in the 3rd. 

(4) A period of 10 days should elapse between tlie treatments. 

A shorter interval may cause, at least in certain cases, a development of 
the disease after the 2nd treatment. 

(5) Two anmials which had never had foot and mouth disease, 
given 3 treatments according to the method indicated above, and exposed 
4 months later to infection in a cowshed where there were cattle suffering 
severely from foot and mouth disease caused by natural infection, showed 
absolute resistance, while control animals were attacked in 48 hours by 
a severe form of the disease. 

336 "* The Common Human Flea as a Parasite of Figs in the Argentine. — j., 

in Amies de la Sociedad rural Ar^enilna, VoL lylll, No. 10, pp. 443-.J.44, i %.,Buenos- 
Ayres, Jtdy, igip- 

In the piggeries of the south and western parts of the province of 
Buenos- Aires, several examples of Pidex irriims have been found. This 
flea, which hitherto has only been found on men, dogs, and cats, is verj' 
abundant in the Argentine on pigs, and particularly, on sucking-pigs. The 
eggs are found in the litter. 

From an examination of the scientific literature on the subject it 
appears that hitherto only one other kind of flea, Dermatophikis penetrans, 
has been found on pigs. 

To exterminate these parasites the author advises the construction of 
cement piggeries, which should be kept very clean. 

337 - Aspsrgillosis of Poultry. — Hitier, in Comptes rendus de$ Seances de VAcademie 
d\ii;ricidture de France, Vol. V, No. 37, pp. 951-952. Paris, Dec., 3 1919. 

M.^ Hitier presents to the Accademy a report by M. UK comte Deda- 
MARRE DE MoNCHAUX oti aspergillovsis of poultry in wliich the author 
sums up a communication made by him to the Avicultural Section of the 
.Societe des Agriculteiirs de France. 

This mycosis, regarding which there is scarcely any mention in avicul- 
tural treatises, has been noticed in a great nuniber of species : — geese, 
turkeys, swans, ducks, chickens, pigeons/ etc. Man lumself is not exempt, 
.as is proved by the pseudo-tuberculosis of pigeon feeders, studied by 
Mnon. « 

The Aspergillus Jumigatus responsible for this disease, named in 1863 
'by Fresenius, had already been described and illustrated in colour by 
Deslongchamps in 1841. 

Very common in nature in a saprophytic state, it gives rise, according 
to the author (under the influence of causes still little known, for example 
•of a wound wMch gives them entrance into the organism and circulation) , 
to pathogenic strains which develop in the bird with a great power of 
growth and cause an infection the results of which are generally fatal. 

The object of the author has been specially to draw the attention 
•of; breeders to a disease which is often unperceived and for which the 
, ■right remedy has yet to be found. 
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333 - The Use of laplithalene as a Remedy Against Chicken Lice* Abbott, w. s., 

in Journal of Economic Entomolo^'y, Vol. XIT. No. 5, pp. 397-402. Concord, N. H., 

Oct. 1919. 

Tile author luis experimented with various preparations of naphthalene 
as a means of destroying chicken' lice of the species Menopon hiseriutim, 

NL piilliduni, Lipeums hefeyo<jyaphus and Goniocotes abdoniinalis. The 
naplithalene used for dusting in the feathers a powder containing 5 % of 
naphthalene is ineffective, but a powder containing 10 % is very effective ; 
it causes, it is true, slight discomfort but this is quite temporary and after 
5 to 10 iTiinutes the fowl no longer feels any ill effects. 

By thoroughly rubbing powder containing 60 to 100 % of naphtha- 
lene into the feathers there is risk of killing the fowls ; on the other hand, 
powders of the same strength lightly dusted over the feathers cause no 
permanent injury. 

A suitable method for reducing considerably the number of lice 
consists in sprinkling finely powdered naphthalene over the fowls when 
they are roosting at night ; but tliis method requires further testing. 

Balls of naphthalene placed in the nest had no effect in diminishing 
the number of lice on the hen setting or laying there, but they injured the 
hens and prevented them from setting well and seemed to have a toxic 
effect on the eggs and newly hatched chicks. 

339 - Eradication of the Depluming Mite of Chickens by One Treatment, — wood, 

H. P. ill Journal of Economic Entomoloify, Vol. XII, No. 5, pp. 402-404. Concord, N. H., 

Oct. 1919. 

The author lias reported that the depluming mite of chickens {CnemP 
docopies gallime) can be completely eradicated by a single treatment of 
one of the following : •-™ 

Lime-sulplmr hath : x pound of lime -f 2 pounds of sulphur + i gallon 
of water ; dilute the mixture in 20 parts of watqr. 

Tobacco sulphur balk : 3 teaspoonfulls of “ Black leaf 40 '' tobacco ex- 
tract + 6 ounces of sulphur + 2 Y2. gallons of water. 

Arsenical hath as used for destroying ticks in cattle. 

Sodium fimrkU and sulphur bath : ounce of sodium fluoride + 2 

ounc'es sulphur -I- i gallon of water. 

Sodium fluoride^ sulphur and soap hath : ounce of sodium fluoride 
+ 2 ounces sulphur -f sufficient soap to make the water soapy + i gallon 
of water. This bath destroys not only the depluming mite but also lice. 

Kerosene emulsion is effective against the parasite but is injurious 
to the fowl treated. 

FEEDS 

AND FEEDING. 
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340 - GlUtinated Mahe Bram ConSolani, G., in II CoUMorc, Year EXVI, No, I, 
pp. 10-12. Casale Monferrato, Jan. to, 1920. 

Glutiiiated maize bran is that which remains of the grain after the 
starch lias been extracted from it, and compared with maize, a food with 
a more narrow that is to say concentrated, nutritive ratio. 

After having been hulled by means of brush cleaners, the maize is 
put to soak in vats containing water at 45^^ to 50*^ C. in which sulphurous 
anhydride has been stirred. After soaking for 3 days the maize is crushed 
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ill special mills, and passed under a continuous jet of water into cement basins 
where it undergoes a second soaking. Then it is passed into extractors, 
through which the staicli flows in the form of milk and is separated from the 
residues of tlie grain. These pass into a second mill where they are re~grouiid, 
then into a second extractor, where they undergo the same process as in 
the first. Thus the bran is separated, which contains already a little 
gluten, and which is pressed in hydraulic presses, then dried. 

The starch, separated by the extractors in the form of milk, is led 
into vats, furnished at the bottom with several tubes, each of wMch is 
above a hair sieve of very close mesh. The glutinous part of the maize, 
which was mixed with the starch, remains in these sieves, after which it 
is passed into other special sieves, where it undergoes a washing under 
a continuous jet of water, with the object of allowing any remaining starch 
to pass. Finally the gluten is pressed in filter-presses, dried, and mixed 
with the bran previously separated. 

Whole maize, maize bran and glutinated maize bran (analyses made 
by the Agricultural vStation of Modena of a sample prepared at the starch 
factory at Massa Superiore, IRovigo) have respectively the percentage 
composition shown in the following table : — 


Water 

Pr teiri 

Digestible albumen 

NitrogeuoiiS“free extracts . . . 

Fat. ^ , 

Ash . . . . 

Cellulose 

Nutritive ratio . 

ConimtTcial units 


Grains of maize 

Maize Bran 

13-00 % 

13-20 % 

9.88 » 

14.10 » 

6.6 » 

9.8 » 

69.24 » 

56.00 » 

1.40 » 

370 » 

1.30 » 

0 

00 

*0 

2.1S » 

7.20 )) 

9 U 4 :r 

4.6 : I 

93-70 

83-57 


Glutinated 
maize bran 


9 40 % 
23.99 > 

18.6 » 

47-37 » 
13.05 » 
1.36 » 
4.83 » 
3.7: I 
al.>out 130 


Glutinated maize bran constitutes, therefore, an excellent food, which 
should be widely used. Feeding tCvSts with this product have always 
given good results. It ivS suitable chiefly for the fattening of cattle and 
pigs, for the feeding of milch cows, young animals in general, and poultry. 
It is fed in quantities of about i kg. per day to calves, 2.5 to 3 kg. to 
large cattle, and 0.5 to i kg. to pigs. As it is a very dry food, it should 
be moistened with water, salt for preference, so as to form a mash. It 
is an excellent ingredient for porridge. 

The sale price of glutinated maize bran being less than that of ordi- 
nary wheat bran, it is, therefore,, one of the most suitable concentrates 
from an economic standpoint. 

34X Feeding Work- Horses in the United States. ~ detx, n. a., and Wuxiams, j.o, 

in Farmer's BulUUn 1030, XT, S. Department of Agriculture, pp. I-24. WasMugtoii, 

' Dec., 1919. 

The authors state that the selection of the most, suitable rations for 
working horses is governed largely by local conditions, and they deal 

[ 340 - 341 ] 
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Table l.~Mamtena%ce mtion for idle horses, per iooq pounds 

of live tsmght 


(Tlieoretical daily recjisirement 0.60 pounds of pi'oleiii and 7.30 therms of energy). 


..... ...... 



! 

1 

Protein 

Eneig5^ 

Ration ■ | 

[Pounds) 

(Therms) 

5 pouiK'ls cars of maize 

0.280 ' 

3,420 

3 » alfalfa hay ...» 

0.213 

1.0269 

9 » maize stalks 

0.144 

2.8458 


0.637 

7.2927 

4 pounds oats 

0-348 

2,7024 

4 » clover liav 

0.196 

1.5472 

10 » oat straw 

o.oS 

3.481 


0.624 

7.7306 

8 pounds alfalfa 

0.568 

2.7384 

.s » oat straw 

0,064 

2.7848 

3 » cane inalasses 

— 

1.6614 


'ft. 

7.1846 

5 pounds cowpea hay (Vigna Catjang) 

0.460 

1-8795 

5 » maize silage 

0.030 

0.7950 

10 » timothy h;i3^ 

0.220 

4.3020 


0.710 

6.9765^ 

4 pounds rolled barley 

0.332 

i 

3-5976 

.1 w alfalfa hay 

; 0.284 

1.3692 

7 » barley straw 

0.042 

2.5627 


0.658 

7-5^95 

/| poTinds alfalfa hay 

0,284 

1.3692 

T.j- maize stalks with ears 

0.322 

6.1516 

' 

0.606 

7.5208 

2 pounds maize grain . 

O.X4O 

1. 710 

4 » oat hay ...... 

0.156 

1.290,. 

10 » 'hay ... 

0.330 

,4-493 


0.626 

7-493 

3.5 pounds maize grain. ........... 

6.245 

2.9925 

3 » cowpea hay i 

0.276 ! 

1. 127 

10 » oat straw . 

0,080 

3,481 


0.601 

7.6005 


[Ml] 
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Tablr II. — Ration for hofse$, very light work, pur looo pounds 

live weight. 


(TlieorctJcal require, iiieul, i p(uuul protein aiul ‘).8o llieiius eiu-rgy). 



la-olein 

Energy 

Ration 

{ ramuis ) 

[ Thcvnis ) 

10 poitiids ea.ts of maize 

0.560 

6.S4O 

5 » alfalfa hay 

0.355 

I.7II 

5 » timothy hay 

O.IiO 

2.1 51 


1.025 

10.702 

8 pounds oa.ls . ♦ 

oyigC) 

5.4048 

4 » alfalfa liay 

0.284 


6 » timothy hay 

o.r32 

2.5812 


1.112 

9-3552 

5 pounds maize e;riiiii 

0.350 

i '275 

2 1) cowpecis 

0.338 

1.5892 

0.5 » cottonseed meal 

0.177 

0.4672 

5 » maize stalks . , , . ' 

0.080 

1.581 

5 » sorgliiuu fodder . 't . 

0.075 

1.610 


1.020 

9.5224 

5 pounds cowj>eas (coarsely ground) 

o.8.|5 

3-973 

5 » molasses 



2.769 

10 » Out straw. . 

0.080 

3.481 


0.925 

10.223 

8 poitiids rolled barley 

o.Gb.j. 

7.1052 

4 » alfalfa . 

0.284 

i. 36<)2 

.5 J> prairie' hay . 

0.1:45 

2.021 


3 .093 

1 0.5 85 4 

7 pounds mtiize grain 

0.490 

5-985 

i » cottonseed meal 

<■>•354 

0.9346 

4 » cowpea hay 

0.368 

1.5036 

6 » maize stalks. 

0.096 

1.8972 


1.308 ' 

10.3204 

8 pounds maize grain ■ 

0.560 

6.840 

.1 » cowpea hay 

0.368 

1.5036 

6 » mmze stalks 

0.096 

1.8972 


1.024 

10.2408 


tut} 
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Table III. — Ralm% for horses on mednm work, per looo pounds 

of live weight. 


('riieortiiirjil ra[iiiremeiit 1.40 pounds protein and 12.40 therms eiierg5"). 


R a t i 0 n 

Protein 

Energy 

{Potmds\ 

{Therms) 

13 pounds cars of maize 

0.728 

1 

i 8.892 

6 » alfalfa hav 

0.426 

2.0538 

7 3> lirnotliy hay ... 

0.154 

3.OII4 


1.308 

^ 3*9572 

13 poiUKls oats 

1.044 

8.1072 

I » cowpe;is (cracked) 

0.169 

0.7946 

II » tiniolliy hay 

0.242 

4*7322 


1*455 1 

13.6340 

10 pounds rolletl barley 

0.S30 

8.9940 

6 » alfalfa hay 

0.426 

^ 2.0538 

5 » prairie hay 

0 165 

2.021 

i 

1. 421 

13.0688 

ir pounds maize grain 

0.770 

9.4 

6 » txjwi'Kju hay 

0*552 

2.2554 

6 » maize stalks. 

0.096 i 

1.8972 


1.418 

13-5576 

5 pounds cowpea hay 

0.460 

1.8795 

9 0 maize stalks * . . 

0.144 

2.8458 

19 0 maize grain ............. 

0.700 

8.550 

0.5 » cottonseed meal 

0.177 

0.4673 


X.481 

13.7426 



34-3 ■ HORSBS 

Tabuc IV. RM-ion for horses on heavy work, -per looo pounds 

of live weight. 



3 :e<iuircnieiit, 2 poiuids and 16 ilicnns ( 

energy). 


Pioteitt 

Energy 

nation 

{i^oimds) 

iTherms) 

12 pounds oats . 

1.044 

8.1072 

2 » bran 

0.216 

1.0600 

8 M titnolliy bay 

0.176 

3 4416 

5 clover hay , 

0.24s 

1.9340 


1.681 

14.5428 

S2 pounds maize grain 

0.840 

10.260 

I ' » soya beans (ground) 

0.273 

0.8129 

12 » alfalixi • 

0.852 

4.1076 

4 3> maize stalks, 

0.084 

1.2648 


2.049 

16.4453 

7 pounds peanuts (ground willx hull) ... . . 

1.183 

5.8205 

7 » canc molasses ' 

— 

3.8766 

7 9 pea liay 

0.644 

2.6313 

7 » timothy hay 

0.154 

3.0114 


,1,981 

15*3428 

10 pounds rolled barley 

o.83<i 

8.9940 

2 » gluten meal 

0.562 

1.6830 

8 » alfalfa ' 

o.5{)8 

2.7384 

6 a prairie hay , 

0.154^ 

2. . 1.252 


•2.134 

15.8406 

5 pounds cowpea hay 

0.460 

1.8795 

9 » , ' maize stalks 

0.144 

2.8458 

13 » maize grain 

0.910 

II.XI5 

1,5 » cottonseed meal 

0.531 

1.4019 


2.045 

17,2422 

— 

. 
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with tlie influence of local conditions ; [h) tlie conditions wHcli ' 

determine the selection of foods and tlieir combination to obtain tlie 
correct proportions of tlieir nutrient elements ; [o) tlie nietliod of adjusting 
the rations for light draught horses and heavy work-horses They 
then pass in review ' the principal foods and finally give a list of ra- 
tions previously fixed per looo pounds live weight for resting horses and 
for horses on light medium, and severe work respectively. This list 
is reproduced in the Tables which give an idea of the typical rations 
for agricultural horses used in the United States: — 

342 - Cattle-Feeding on Pasture In the United States. — cochel, w. a., in The cattle 
Bfesders’ Gazette, Vol. EXXVI, No. 8, pp, 307-308,1 fig. Chicago, Aiig. 21, 1919. 

Description of the methods of feeding butchers’ cattle on pasture 
adopted in the principal pasture areas in the United States, with a list 
of the types of grasses most commonly used for supplementing the grain 
ration given to cattle. Blue grass {Poa praknsis), with the white clover 
which accompanies it, is the standard pasture grass of the older farming 
parts of the United States. In the south, pastures of Bermuda grass 
{Cynodon Ihctylon) predominate, accompanied by Lespedem striata. On 
the Pacific slope the standard pasture is of Alopemrus and Medicago 
fdcata. The grass lands of the Flint Hill region (Kansas) and the Osage 
Country (Oklahoma) are of bluesteni (Andropogon fimakts) and side-oat 
gramma {Boutelona oligostachya), while the plains region, known as the 
Short-Grass country, is the home of buffalo grass {Buchloe dactyloides) 
and of the short gramma. The two last mentioned grazing areas are not 
provided with leguminous plants and are, consequently, cliiefly used for 
grazing mature steers or for maintaining breeding herds. 

Pastures of Poa prcdensis are much used for fattening yearlings; 
calved in spring, they are turned out to pasture about May i in the 
following year for sale about the end of the summer or early in the autumn, 

Wliile the grass is tender the cattle consume only about 10 pounds of grain 
daily per head ; when the grass loses its succulence the appetite for grain 
increases, and they consume double that quantity. When the consumption 
of grain increases, it is advisable to use from i ^ to 2 pounds of nitrogenous 
concentrates per head daily, which gives the cattle a much better finish 
than is obtained from the ration pasture + maize grain, so that at the 
beginning of October the animals reach a weight of from 1100 to X200 pounds 
and fetch the highest market prices. 

Another system fairly generally followed is to half-feed two-year-old 
steers during the winter, then, in May and June they are grazed without 
any supplementary grain ration ; full feeding commences in July and con- 
tinues up to the end of, September or the beginning of October. Another 
system is to winter the cattle, as much as possible, without grain ; they 
are turned out to graze at the beginning of May without giving grain 
until the grass begins to fail ; then a supplement is given of maize grain, 
or in favourable years green maize ears fed directly in the field, in gradually 
increasing amounts. With this system the animals attain a .Hgh finish' 
by the beginning of November. 
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111 grazing districts wlierc legtui)iiioit>s plants do not abound, cottonseed 
cake is generally fed instead of maize grain. The cattle used in these 
districts are generally older than those used in the blitograss pastures. 
They arc frcicpiently lialf^led during the winter so that tliey may go on 
grass in a high condition in spring, and be ready for market towards the 
end of June or early in July before the abundance of cattle in the market 
depreciates prices. 

A frequent practice on natural pastures, which are at their best in 
July and August and fail utterly after the finst hard frosts, consists in tak- 
ing off the cattle at the beginning of September and keeping them for 
6o to 90 days on a fattening ration without pasture, so as to sell them 
when the greater number of animals handled under similar conditions 
lias been marketed. This method gives very good results with high 
grade steers. 

343 - Feeding Dairy Cows with Purchased Foods only^ in California. wwix, m w. 

( University of Czilifornia), in IiQard*$ Dairyman, VoL JyVill, No. j, pp. 5-7, 9 fig. Fort 

Atkinson, Wis., July 25 1919. 

The author investigated, as an example of a dairy where the animals 
are fed exclusively on purchased food, a dairy establishment situated 
near Los Angeles (California), belonging to a creamery conipaiiy ; which has 
a herd of 330 Holstein cows. 

The cows are rigorously selected, those whose production is inferior 
being discarded ; a daily production of over 300 pounds of butterfat is 
thus obtained for the whole herd, which includes 20 % of two-year old 
heifers with their first calf. 

The feeding system is as follows: — All cows receive, in racks, alfalfa 
hay or green alfalfa. Dry cows are given only maize silage in addition. 
Cows at the beginning of lactation, which are milked twice a day, receive, 
in addition, about 14 pounds of concentrates per head daily, namely a 
mixture of 5 pounds of dried beet pulp 5 pounds of wheat bran + 4 
pounds of coconut meal ; cows in full lactation, milked 3 times a day, 
receive an additional 4 pounds of a mixture of equal parts of wheat bran, 
tolled oats and barley. The quantity of grain given is gradually decreased 
as the milk flow decreases so as to feed approximately one pound of grain 
for every 3 to 4 pounds of milk produced. 

To belong to the group milked 3 times a day, young cows must pro- 
duce at least 30 potindvS of milk per day and mature cows at least 40 pounds. 
The average production of butterfat for the cows milked 3 times a day 
is 2 pounds and for those milked twice a day 1.5 pounds. 

The milch cows consume, on the average, 15 to 18 pounds of alfalfa 
hay (or its equivalent green) and 20 to 25 pounds of maize silage per head 
per day. The relatively low amounts of roughage and high amounts of 
concentrates are justified by the fact that the former, delivered at the 
dairy, has such a high cost that it exceeds that of the latter, on the assump- 
tion (wMch is justified) that 2,2 tons of good alfalfa hay have a similar 
feeding value to i ton of mixed grain. 



CATOK 351 


Tlie prices of foods in dollars pet ton are as follo^vs : — Alfalfa hay, 
$32.10, Green alfalfa, $5,00. Maize forage ($3.50 a ton) + transport 
and liaiidliiig at silo ($1.50 to $3.00 a ton), $5 to $5.0. Dried beet 
pttlp and wheat bran, $45. Rolled barley, oats and cocoaniit meal, $60. 

The maize silage is fed at milking time together with the grain ration. 
The alfalfa hay is cut into % to inch lenghts wliich effects a saving 
of 25 . 

The dairy is associated with the local county cow-testing Association. 
The grade cow^s (which are gradually being replaced by pure-breds) are 
thus sold witli a guarantee of a minimum production of biitterfat at good 
prices and to the satisfaction of the purchaser. 

Another good source of revenue is the sale of calves. The calves get 
up to 6 quarts of whole miUc a day, in individual pails, for 6 to 8 weeks, 
and are then gradually accustomed to skim-milk supplemented with good 
alfalfa hay and a mixture of bran, oats and barley with a little coconut 
meal ; the mixture is increased gradually from a fraction of a pound to 
2 or 3 pounds per head daily. When they have reached a suitable age, 
the calves are sent to hill pastures, with bred heifers, fox 5 months. 

:<-44 - Experiments on the Food ¥aliie of Clover versus Alfalfa for Milk Production 
In Ohio. — Hayden, C. C. in the Bulletin of the Ohio Af!;nmUural Experiment Station^ 
No. 327, pp. 1*36. Wooster, Ohio, July, 1918. 

Experimental tests were cojiducted at the Agricultural Station of 
Ohio (United vStates) chiefly owing to the difficulties of alfalfa cultivation 
in a considerable pait of the eastern territory of the Ohio State, because 
of the type of soil and the scarcity of drainage systems These difficulties 
are the most noticeable in the North-east of the State, which specialises 
more in the milk industry. The cultivation of clover does not, on the 
other hand, present any difficulty, provided that there is sufficient lime. 

PiAN OF THU I^XPBRIMBNTS. — As many cows as were available 
were used for feeding tests each year ; and they were divided into two 
lots as nearly comparable as pos.sible Each of them received alternately, 
alfalfa and clover, making the feeding periods as long as possible Exclu- 
sive of the hays, the rations were identical in quality. To prevent 
the leaving of feed not selected by the animals, rations were given in re- 
gular proportions, to be cleaned up entirely. These tests were repeated 
4 years in succession. 

REStTBa\s OF Tmt TBSTS. — The adjoining Tables show the quan- 
titative data relative to the 4 series of tests. Table I shows that, on the 
whole, more food was consumed and mote milk produced wliile the cows 
were on the alfalfa rations, but that the difference in the quantity of feed 
consumed, was greater than the difference in quantity of product. The 
greatest difference in milk was noted in the first test when the clover was 
of,tbe poorest quality. 

The alfalfa rations contained 31.8 % more protein than the clover 
rations, and 8.2 % more carbohydrates and fats ; however, the cows on 
alfalfa produced only about 9.5 % more milk ; and this difference would 
have been still less if the clover in the first test had been of good quality. 

[^4M44] 
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The average iiiitritive ratio dxiring the four tests was i : 8.6 for clover 
rations and i : 7 for alfalfa rations. Both these rations were lower in 
protein, tliaii the accepted standard, therefore there was not any over- 
supply of protein with the alfalfa. Theoretically, the alfalfa should have 
caused greater production per unit of hay, especially when the quality of 
the two hays is considered. 

The gain or loss in weight of the cows, which are fairly high, should 
be taken into consideration. In Test I, the cows on clover lost in weight 
about I pound daily, whilst those on alfalfa gained about 0.7 pound daily. 
Ill Test II, the cows on clover lost about 0.7 pound daily, and those on 
alfalfa gained in the finst period and lost in the second, an average loss of 
about o.i pound daily. In Tests III and IV, the final differences iii weight 
were less obvious, and this partly explains the fact that the clover was 
of the second cutting, harvested in Ml bloom. It is obvious also that 
the cows selected for the tests were in the early part of their lactation pe- 
riods, when the tendency to draw from their bodies is strongest if the sup- 
ply of nutrients is short in the feeds. This would be the case with the 
poor quality clover rations from the point of view of proteins. 

CoKCTUJSiONS. — Alfalfa appears to be a better digestive than clover, 
with more stimulative action. Wlien the hays are of equal quality, neither 
can be said to be greatly superior for milk production, but the alfalfa 
showed a stronger tendency to miantain the weight of the animals. 

TabuE I. — Summary of milk production and food consumption 

in 4 tests. 


Test 

Produ 

ction 



Feed coiisnincd 

r' 




Milk 

Fat 

Maixe 

Brail 

Silage 

Stover 

Oover 

Aliall'a 


Eb. 

Vk 

lyb. 

lyb. 

J,h. 

ni). 

Lb. 

Eb. 

Clovr.f periods:-^ 









F,irst 

8779.4 

3 to .7 

3068.0 

— 

1 1 334.0 


4908,0 


Second , 

9290.0 

402.4 

2x85.0 

1092.5 

Z0746.0 

1190.5 

3444‘5 


Third 

5501 -8 

m-'S 

1381.2 

690.6 

6952.0 

838.2 

■2271.0 


Pourtli 

7704.0 

292.2 

2x37.5 


8526.0 

— 

4253,0 


Totsi,l . . . 


vm.$ 


im.i 

mms 




Alfalfa pefiodi:----’ 








1 

First,. .......... 

10832.7 

412.2 

3301.3 

— 

12747-4 



6279.0 

Second 

10316.6 

438.3 

252X.0 

1260.5 

12455.6 

1354.4 


.^200.0 

Third 

5578.4 

230.7 

1411.2 

705.6 

7045.5 

90X.5 

— 

23 i? 7 .i 

Fourth . . . 

7543.6 

293.1 

2137.0 

— 

8336.0 

— 

— 

42S6.3 

Total . . . 


nw 


I !00e.l 

40784 .S 

2 ^ 55.0 

— 


Difference ' 



509.0 I 

183.0 



— 

^ 185.0 

percentage^ of difference ... 

1 

1 U 

1 

1 6.8 

10.3 

1 u 1 

1 u.% ] 

— 

t 4 . 1 i 
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Tlie clover rations showed a smaller amount of digestible protein con- 
sumed per 100 pounds of milk produced. It is probable that the co^-s 
may have drawn on a certain amount of their organic nutritive reserves to 
supply the deficit ; for lOO pounds of milk produced, the total »utrieiits 
consumed were a little greater with the alfalfa rations. 

The superiority of the alfalfa over the clover lies cMefly in the fact 
that: (i) it makes it possible to obtain a stronger production ; (2) it has 

an appetising effect rather than a high protein content. The results of 
these tests indicate that a unit of clover protein is more efficient in millc 
production than a unit of alfalfa protein. 

The analytical data of the test results is given in an appendix 
containing 36 individual summaries. 


TABni^ II. Digestible Nutrierds ConsiMed. 











Peed 

I’roteiii 

Carbo- 

P'iltS 

Carbo- 

hydrates 

Proiciii 

per lou lb. 

Carbo- 

hydrates 



hydrates 


4- 2 % 
fats 

milk 

fats 

per 100 lb. 
milk 


Bb. 


~ Vo. “ 


Ivb, " 

Bb. 

Clover periods:-' 







Maize . 

657-9 

5947*2 

403*5 

— 

— 

— 

Brau .... 

222.9 

741.8 

53*5 

— 


— 

S.ilage 

413.1 

5633-8 

262.9 

— 


— 

Clover 

1130.6 

5846-5 

267.8 




' — 

Stover 

42.6 

860.2 

14.2 

— 


— 

Total . . . 



I001.S> 

aSS83.8 



Alfalfa periods : — 

‘■"T ! 

’ 

1 

1 


^ 

1 

Maize ...... 

702.8 ' 

6353.3 

431.0 

— 

— 

— 

Brau ...... 

245.8 

817.9 

59.0 

— 

— 

— 

Silage 

448.6 

6117.7 

285.0 

— 

— 

— 

Alfalfa ..... . 

1:808.6 

6654.3 

153.6 

— 

— 

— 

Stover 

47.4 

956.5 

15.8 

— 


- — 

i olal • ' • j 


j 

944.$ 


9.49 



345 - fariatiOES In the Quantity of Milk Produced by Ayrshire Cows and Jts Fat 
Content, — pearl, R. and Miner, J. R., in Journal of AffricuUuralMesmrch, VoL XVII, 
No. 6, pp. 285-352, 6 diagr., bibliography of 30 works. Washington, Sept. 15, 1919. 

For a genetic study to be critical, it is essential that it should be based 
on a sufficiently comprehensive knowledge of the normal variations of 
the character considered, independently of factors of genetic significance. 
This consideration becomes particularly significant when the character 
in question is subject to conditions of environment, as is specially the case 
in the milk production of cows. 

The authors have, consequently, uudertakeu a biometrical analysis 
of the normal variation in the quantity of milk production of Ayrshire cows 

[ 344 - 845 ]' 
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per tiiiit of time and in quality as indicated by tlie butter fat content. 
Tlieir aim was to establish normal constants for inter-individual variation 
in these characters which would serve as a basis in fxititre genetic studies 
on milk'*' production. 

The investigation was based on the records of production of Ayrshire 
cows published in the Reports of the A^’^rsliire Cattle Milk Records Com- 
mittee of Scotland/ compiled by SnEiR and HowiR ThevSe Reports con- 
tain : — Total quantity of milk produced (in gallons) ; Average percen- 
tage of iat, determined by periodic tevSts; Total quantity of milk calcul- 
ated on a 3 % fat basis ; Nmnber of weeks in lactation period ; Age 
of the ,uows ; Bate of last calving ; Miscellaneous information about 
the cow, particularly of abnormal circumstances of any sort during the 
test. The Report for 1908 includes 8132 cowrs and that for 1909 includes 
9202. 

The authors deal, in a series of Tables and diagrams, with the follow- 
ing points, wliicli are then discussed. — Frequency distributions for va- 
riations in average weekly milk yield of Ayrshire cows of different ages ; 
Frequency distributions for variations in percentage of fat in the milk 
of Ayrshire cows ; constants for variation in weekly milk yield ; cons- 
tants for variation in percentage of fat in the milk; coefficients of varia- 
tion for various characters ; analytical constants for variation in average 
Weekly milk yield ; constants for variation in fat percentage ; constants 
of the component normal curves in the variation in average weekly 
yield; comparison of average weekly yields at diSerent ages with those 
calculated on the assumption that the change is logarithmic ; average fat 
percentage at different ages. 

Results. — (i) The average weekly yield and fat percentage of the 
milk change in a considerable degree and in a definite manner with the 
age of the cow. 

(2) The weighted average standard deviation and coefficient of va- 
riability for average weekly yield of cows of any given age are 2.806 gallons 
and 17.081 % respectively. These values may be coiivsiclered as very 
close approximations to true normal values. For cows of all ages, taken 
collectively, the corresponding values are 3.329 gallons and 20.8,16 %. 

(3) For fat percentage the weighted average values for cows of any 
given, age are: — Average, 3.738 ; standard deviation, 0.330 ; coefficient 
of variation, 8.827. 

(4) About one half of the variation in milk production results from 
varying' genotypic individuality of the animals with respect to this cha- 
racter : the other half results from varying influences of environment. 

(5) Milk production curves, analytically considered, tend definitely 
to a positive skewness, both for yield and quality. The weighted average 
value of the skewness for average weekly yield is 4- 0.1047 

fat percentage is + 0.1338. 

(6) Selection can have had little or no influence in deterniiiiiiig the 
direction or the amount of skewness in the milk production curves. 

(7) The, curves for milk yield tend, on the wffiole, to be more frequently 
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of unlimited range types, wliile those for fat percentage tend more to 
limited range types. The estimation of range limits given by the theor- 
etical curves is, on the whole, good. 

(8) 111 general, the tendency of milk yield curves is toward the lepto- 
kurtic condition, that is to say, they are more acute then the eorresponing 
normal curves. Fat percentage curves do not show any definite tendency 
with respect to kurtosis. 

(9) Certain of the milk yield curves were dissected into two normal 
curves by Ps^akson's method. The resulting graduation was not so good 
as that given by the appropriate, unimodal skew frequency curve. There 
is no evidence that variation curves for milk production curves are 
biomodal 

(10) The change in average weekly yield of milk with advancing 
age is represented by a logarithmic curve and is in accordance with a 
law wliicli may be stated in the following way : — The absolute amount 
of milk produced per unit of time increases with the age of the cow until 
the maximum is reached, but the rate of increase diminishes with advancing 
age until the absolute maximum of production is reached. After the 
time of maximum productivity, the absolute production per unit of time 
decreases with advancing age at a continually increasing rate. 

(11) The average fat percentage of the milk diminishes with advanc- 
ing age until the cow reaches her xoth year. Thereafter the fat percentage 
remains approximately constant during the remaining lactation periods. 

346 - Lamb Feeding Investigations in Kansas, in 1919 . — patersox, a. k., inAgri- 
cidtural Experiment SkHion, Kansas State AgncuUural College, Department of Animal 
Husbandry, Circular No. 79, pp, 4, i lig. Topeka, Oct. 1919, 

250 lambs were bought in the Kansas City market at |i6 per cwt., 
sent to Maiiliattau on Feb. 26, 1919, and fed on silage and maize 
fodder up to March 9 ; they were then divided into 7 lots of 35 
each and sulDinitted to a food test lasting 49 days. The initial ration 
for each lot of 35 heads was 6 pounds of grain + 2 pounds of protein 
supplement H- 20 pounds of alfalfa hay + 35 poimds of silage. Xots 
wliicli rt‘cei'ved no silage were given 40 pounds of alfalfa hay per day. The 
initial ration was gradually increased, care being taken to see that it 
was always entirely consumed. The lambs were quartered in an en- 
closure provided with a shed and had access to fresh water and salt at 
all times, ^ 

The more iuiportant data relating to this test are given in the follow- 
ing Table. The cost of the foods were : — 

$ 

Maize grain , 1.5a per bushel 

lyinBecd meal 65 ton 

Cottonseed meal 65 » » 

Maize gluten feed '63 » » 

I’lomiiiy feed ■ 60 » » 

Alfalfa hay. 30 » » 

Maize silage ' 8 » ;» 
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RemMs of lamb feeding mvestigalion. 



XyOt I 

TyOt II 

not in 

T,ot IV 

Ta.'t V 

r<„it VI 

not VII 


Pounds 

Pounds 

Pounds 

Pounds 

l *0U}uls 

Pounds 

Pounds 

JJaily falion per iamb : — 








Maize grain 

1.24 

1.24 

1.24 

1.24. 

— 


1.24 

Hominy feed 

«... 


— 

— 

i:,24 



niuseed meal . 

0.16 

— 




1. 14 


Cottonseed incal 



0.16 





Maize gluten feed . . , 


0.16 


— 


— 


Alfalfa hay 

r.04 

1.04 

r.04 

r.04 

i.oS 

1. 16 

2.14 

Maize silage 

1 * 5 ^ 

r.52 

T.52 

T.52 

1.58 

1.78 


initial m^eight pen lamb 

64.5^'’ 

0540 

66,08 

65.23 

65.62 

65.21 

65.23 

Fiml Kwight per lamb 


81.14 

82.94 

79.12 

80.00 

8d.6i 

B4.II 

Total gain in live imight per lamb . . . 

19.71 

15.74 

16.86 

13.89 

^(•38 

15.40 

18.88 

Average daily gain per lamb 

I'ood consumed per loo pounds of gain: 

0.40 

0.32 

0.34 

0.28 

0.29 

0.31 

0.38 

Maize grain 

3o8.:o 

386,02 

360.38 

437.44 

— 

— 

321.82 

Hominy feed 

— 

— 

— 


422.53 

— 

— 

ninsecd meal ........... 

39-77 

— 




.362.73 

— - 

Cottonseed meiil 



46.50 


— 



Maize gluten feed 

— 

49.81 





— 

Alfalffi, bay . 

e 58.55 

323.77 

302.25 

366.88 

368.01 

369.99 

55540 

Maize silage (1) 

377.87 

473.19 

441.7b 

536.21 

53S.39 

566.36 

— 


* $ 

$ 


$ 

$ 

$ 


Co.st of food per 100 p/)un(ls of gain 
in livil weig 

15.02 

18.74 

X7..56 

19.44 

i 20.38 

19.6 1 

17.00 

Initial co.st per lumb 

10.57 

j 10.71 

10.82 

10.58 

10.73 

10.67 

10.68 

Cost of food per lamb. ........ 


i -J-OS 

3.96 

2.70 

2.93 

3.02 

3.21 

Ci:)St of labour per lunib 

0.28 

0.28 

0.28 

0.28 

0.28 

0.28 

0.28 

Interest at S % on capital per lamb. , 

a.113 

o.ti5 

o.i 16 

0.1 X 4 }. 

0.1:15 

0.114 

0.1 T4 

Inleivst at 6 % on (aniit)incnt per lamb 

1 0.12 

0 .T 2 

■ 0.12 

1 0 .I.X 

0,1.2 

0.12 

0.x 2 

Shipping and nuirkctlng expenses per 
lamb " 

1 

43 ! 

43 

45 1 

43 i 

43 

43 

43 

Total oust per lamb at Kansas City. . 

' 14.473 

14.605 

14-586 

14.324 

14.605 

15*634 

1 4.8 3 4 

Selling price per cvvt. at Kansas City . 

19.00 

18.25 

1 , 8.75 

18.50 

18.40 

■17.75 

■18.85 

Helliag price ^ per lamb at Kansas City 

1 iC.oi 

i4.8r 

bS.55 

14.66 

r 4 , 7 .'! 

14-31 

15.85 

Prolit( 1 } or loK (-- -) per lamb 

[ f X.537 

0.205 

0.824 

-1- 0.316 

'f 0.115 

0.324 

■p 1.016 


(r) Maiice silagv; made in August itom maisse injured by hot winds. 


Resux/i's. (i) Linseed meal is more efficient than maize gluten 
feed as, a protein supplement' for fattening lambs when fed with maize 
grain, alfalfa hay,^ and maize silage. 

(2) The addition of linseed meal or cottonseed meal as a protein sup- 
plement to a ration of maize grain, alfalfa hay and maize silage, reduced 
the cost of production per unit gain of live weight, and increased the 
selling price per unit and the profit* 

The addition 'of maize, gluten feed as a protein supplement to a ra- 
tion of maize grain, alfalfa hay and maize silage, increased the gain in 
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weiglit, diiiiinislied slightly the cost of gain per tinit of live weight, but 
failed to produce the desired finish and gave less profit than when no pro- 
tein supplement was used. 

(3) The siibstitittioii of hominy feed for maize grain with a ration of 
alfalfa hay and maize silage increased slightly the gain in live weight, but 
also increased the cost of that gain. It also failed to produce the high 
finish that maize grain did, wliich made the ultimate profit less. 

(4) Maize silage added to a ration of maize grain and alfalfa hay was 
not profitable except when linseed meal was added, in which case the 
highest profit was obtained. 

(5) Ifinseed meal substituted for maize grain and fed with alfalfa hay 
and maize silage increased the live freight slightly more than when maize 
grain was fed with alfalfa hay and maize silage, but the former ration 
failed to produce the required finish and the sale price per unit of weight 
was so much less that there was a loss per lamb. 

347 - Breeding and Commerce of Pigs in South Aimam (i). — schein, h., in BuiMn pigs^ 
eL^ficQU dc VInstitut ScunUfiqiie de Saigon, Year I, No. i*::, pp. 369-376. Saigon, Dec., 1919. 

The breeding and export of pigs forms an important branch of agri- 
culture and commerce in South Annam at the present time. 

Historical. — The Mois tribes bred pigs for their food from time 
immemorial, without having ever made an important trade of it. On 
the other hand, the Chains, by religion Braminists and later Mahomedans, 
proscribed all contact with tMs unclean animal, whose breeding could 
not be revived in the coastal deltas until after the sanguinary wars which 
ended with the victory of the Annamites. 

But this breeding has only recently expanded to its present limits owing 
to the peaceful penetration of the Chinese at Singapore. Although great 
pork-eaters, the Chinese of the Malay Peninsula scarcely breed any pigs, 
being employed as coolies in the tin mines, on plantations and in factories. 

Except Soutliern CHtia, and Indo-China (French, British or Siamese) 
the other countries near the Malay Peninsula regard the breeding of pigs 
and their use as food with disapproval. Indo-China is thus, in conjunc- 
tion with China, Siam and Burma, indicated as pork provider of the Clii- 
iiese in Singapore. 

Brbkds or figs. — The breeds of pigs in South Aimani are the same 
as in the whole of Indo-China. They have been wdl described by 
M. Bauchi^ (The Pigs of Indo-China, Bulletin konomique de VIndo- 
chine, 1902, p, 841), so the author only gives a few details on this subject. 


(i) This article foniis a useful supplexueut to the paper by M.BotjAiiCHE on “ Indo-Chi- 
aese Breediug”, sumuiarised iu R. March, i9i9,No.233,whichdeaI»with breeding in general 
aud especially that of cattle. As for sheep, they are K, Douarche says, “ practically 
non-existent in Indo-China and there is scarcd.y any chance of their increasing there On 
the other hand, an article by M.M. Atjg. Chevauier and P. A. LiiFiCQUE, dealt within 
Oct.-Dec. 191:9, No. 1199 sketches the future possibilities of pig breeding on a large sciale in 
Indo-China ; that article also deals with the utilisation of luc-binh ” or water hyacinth, 
which abounds throughout the Colony, for fattening pigs. {Ed.) 
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They ate, or rather were, 3 in number. 

(1) DeUii or Tonkiivcse breed, -- A tmuill pig, concave, stib-breviliixeai'. 
20 years ago thivS was the coiumonest breed in the Amiamite villa- 
ges. ■ It lias so completely disappeared since then, tluit out of about 
7000 pigs exported, not one of this breed was seen in 1919; hardly any of 
the animals examined seemed to show traces of cross-breeding. This 
fact is apparently due to several causes:-— small size; decided^ inferior 
quality of meat and lard, soft, flabby almost liydrohaemic ; voracity ; pro- 
bably less resivStaiit to sporadic or epizootic diseases. Owing to its defects 
the disappearance of this breed is not a matter for regret. 

(2) Pigs of high regions {Muong pig, Mens pig), — Animals of niedinm 
size with straight, longilinear profile, with slender legs. Head conical, 
distinctly elongated ; the narrownevSS of the snout is at once noticeable. 

The coat is usually entirely pigmented. But ])igs with black skins and 
white bristles are sometimes seen (about 0.33 %) or with tawny bristles, 
like the wild boar (about i %), or presenting some slight traces of depig- 
mentation of the derma (about 2 %), especially on the snout and on the 
lower part of the belly. However, the depigmentation is not complete, 
for the skin is always slightly brownish. 

Furthermore, in the Mois and Tonkinese breeds the pigmentation of 
the derma is not the same as in the Chinese pig ; in the latter the pigmented 
parts are clearly black with a bluish reflection, while in the two former 
breeds the coloration is very dark brown with a red reflection. 

Altl>ough closely related to the wild pig, from which it must have 
directly descended, the Mois pig is much quieter in character than the 
Chinese pig, which is, on the other hand, much further removed from the 
wild animal. They can be loaded loose in trucks, which is absolutely 
impossible for Chinese pigs. 

The Mois pig is very hardy ; it eats little and fattens slowly. It can, 
however, reach a considerable size : the author has seen in a Mois village 
one of these pigs which must have weighed 200 kg,, but tliis animal appeared 
to be 3 years old and the author thinks it would be unprofitable to keep a 
pig so long. Generally pigs are sold at 14 to 16 montlis old weighing from 
60 to xoo kg., sometimes even 120 kg. 

The meat is of good quality and the lard fairly firm. Tlie Chinese 
exporters prefer pigs of this breed and offer a slightly higher price for them, 
since being hardy and small eaters they can stand tlie voyage, during 
which they ^ are inevitably badly fed. A Chinaman told the author that 
with this breed of pig the losses were 15 '% less than those of pigs of 
Chinese breed. 

(3) Quang-Si breed, — A little below medium weight ; profile straight, 
sometimes slightly concave ; sub-brevilinear, stouter legs, wider snout 
and shorter body than in the preceding breed ; back straight, soiiietinies 
slightly saddle-backed; the author has not noticed that the loins are 
badly set’ on; coat piebald with the white parts of the skin distinctly 
light pink ; the pigmented parts clearly black. 

The Quang-Si pig is less hardy than its Mois ■ relative, eats more 
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but fatteti>s quicker and easier ; pigs weighing 120 kg. at 14 to 16 months 
of age are freciiiently met with. The author thinks that this weight would 
become general if the pigs were given as much food as they could eat ; 
he lias never seen very old specimens of the breed and cannot estimate 
what their maximum weight might be. 

Breeding. — The breeding is certainly rationally carried out by 
the Annainites, for it is the only work in which they have realised di- 
vision of labour. Certain natives own a boar whose services are hired ; 
others keep sows and^ sell the produce, but most buy young pigs and 
fatten them. The agricultural speculations are consequently clearly 
separated in the matter of pig breeding. . . 

The sow is covered at her owner's place wdiere the boar is kept for 
2 or 3 days. When the boar is 2 years old he is castrated, fattened and 
sold to the local butcher. The sows may have litters '"of 6 to 12 young 
ones, rarely 13. The Aiinamites are present at the littering and give 
the sow and the young pigs the care required. The sow is covered when 
she is ill season some weeks after littering. She Utters 3 times only to 
avoid risk of weak offspring from a fourth bearing, and is then spayed ; 
she is then fattened as well as can be, for these sows are not easily fattened. 

The young pigs, weaned at 2 % months of age, are sold to the fatfener 
at a rate of 2 or 3 piastres the jiair w'hen the market for pigs is assured 
by export. They then weigh from 3.5 to 4 kg. The fattener keeps them 
for 10 to 14 months and then sells them to the butcher or exporter. The 
average weight of these animals is i piad ; the market value per picul 
varies from Iq when local consumption forms the only market, to %i 2 
when export is brisk. 

Pigs are kept in nearly every Annamite house, generally in a satisfac- 
tory state of cleanliness. The pigs roam all day long round the house 
looking for .scraps ; they are fairly well fed with paddy husk, dust of rice 
husk, cut-up stems of banana plants, cut grass, refuse from the preparation 
of dried fish, brewers grain, maize (this cereal is much used as food by the 
Mois, but: tlie Annaniites only use it in case of scarcity, because if maize 
predominates in tlie ration, the lard of the pig acquires a yellowish colour). 

Dornestid pig keeiniig brings little gain to the Annaniite. A sy.stem 
of farming on a share principle even exists with the Cliinese, in which the 
Annamite, unqualified to fix costs, works at a loss and which happily 
tend.s to disappear. The Chinaman hands over to the Annamite a pair 
of young castrated pigs, iiuiiorted from CMna by sea and the Annamite 
undertakes their feeding and maintenance; the following ^’-ear they 
share : — one pig to the farmer and the other to the Chinaman. 

The Chinese scarcely ever export any but castrated animals, just 
as formerly they prohibited the export of silkworm eggs. They try, in 
fact^ to keep the monopoly of improved breeds of animals. The Annamites 
readily make the comparison of the selfishness of the Chinese with the 
disinterestedness of the Trench who strive to introduce into the country 
everything that can improve local production. 

; / 14 Owing to the shortness of the voyage (2 Dr 3 days during the north , 
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monsoon), the iniportation of live animals may lead to the iiitrodnctioii 
. of infectious diseases, specially cattle plague, wliich is eiideiiiic in soiitliern 
Cliina ; fortunately pigs and cattle are not iiitiiiiately associated so that 
the risk of infection is partially limited, hut as infection is ])ossible, ])re-* 
\a‘ntive measures should be taken, 

Dis,r5ASr;s. -- Unlike Central Aiinaiii, uliseuses of pigs are fairly 
rare in the South : few are r'crininoiis or paprsitic. Measly pigs are few 
ill iminher (about 2 %); Mois pigs are most subject to this disease, owing 
to the fact that they are village scavengers. 

Pig plague is fairly frequent, but when this disease rages the Annamites 
eat dead and infected f.nimals without giving notice. It is therefore very 
difficult to follow the progress of this disease among the natives, so that 
the author has only been able to investigate it on the farm, of an Pluropeaii. 
It is a seasonal disease which is seldom noticed except in May, June and 
July, ill the hot season ; it is said to disappear in September and' for the 
last 5 years it has not appeared in the Nliatrang district. 

Exroicr op pios. Pixport from vSouth Amiam is chiefly made in 
junks. Sometiiiies, however, merchants have bought pigs in the Nhatratig 
district and have sent them by rail to vSaigon for shipment by steamer. 
Tliis method of transport is no longer used, in spite of its quickness, 
because the mortality among the pigs was apparently too high. The 
pigs, placed in the hold, probably did not get sufficient air; it is also pos- 
sible that they did not receive the same care, on the steamer however rough, 
that they get from the crews of the junks. 

The losses in transport by junk are very slight, 5 to 10 on the 
average. The profits made by the Chinese engaged in the trade areffiand- 
some : the picul of pig, bought in Aniiarn at a maximum of $13, is sold 
at Singapore for $30 to 40. 

The fact that the pigs are deck cargo, compels th,e loading of heavy 
goods in tlie hold of the junks. Salt is in these conditions an ideal cargo, 
for it is in fair request at Singapore, though the rates \mry very much 
from year to year. The junks engaged in the export of pigs frequent 
ports where salt can be obtained, so that ports serving populous districts, 
consequently with important trade, ought always to have wareliouses 
of salt for export. 

poouEY 34S - Genetic Studies in Poultry: Meritance of Leg-Feathering. — i*xwniot,r. c. 

and Bauey, ?. G., in Journal of G&netics^ Vol. VII, No. 3, np. Cambridge, 

May, 1,918. 

j Results of experimental crossCvS between a breed with feathered 
legs, (Ivdiigshan) and breeds with naked legs (Brown Leghorn and Gold- 
pencilled Hamburgh). 

Generally the f^^wls had slightly feathered legs; but there was 
considerable variation and one of the hens from a cross with the Hamburgh 
breed had naked legs, and although crossed with a cock with naked legs, 
she produced progeny with feathered legs. 

The F2 generation of the cross with the Leghorn breed comprised 
323 chickens with feathered legs and 106 with naked legs ; the Fg genera- 
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tioii of the cross with the Hamburgh breed comprised 117 chickens with 
feathered legs and 31 with naked legs. There was, therefore, a close approach 
to the ratio 3:1. 

Fowls of the F2 generation were, as far as could be judged, identified 
as liojiiozygous for the character “ leg-feathered A few fowls were 
even heavier leg-feathered than the hangshan breed. Chickens with 
moderately feathered legs crossed with chickens having naked legs very 
often produced clxickens with ■ heavily feathered legs ; in these cases 
a greater nuniber of cocks were feathered in this way than hens. The author 
relies on the hypothesis of modifying factors to explain these facts. 

On the basis of the data recorded by Davbnport the writer suggests 
that the character leg-feathered '' in Cochin-CMna and Dark Brahma 
breeds depends on 2 factors. 

349 - Sterility of Hybrids between the Pheasant and Gold Campine Fowl— - Cuti-er, 
D. W., in Journal of Genetics^ Vol. VII, No. 3, pp. 155-165 -f i pL Cambridge, 
May, 1918. 

The author has made cytological investigations on the testes of a dozen 
Itybrids obtained by crossing pheasant cocks and Gold Campine hens ,* 
he has further studied the spermatogenesis of both the pheasants and 
Geld Campine cocks. 

Technical difiiculties rendered the determination of the number of 
chromosomes uncertain. The hydrids had from 18 to 20 in the spermato- 
gonia, the pheasants from 20 to 22 and the Gold Campine cocks from 
18 to 20. The early development of the primary spermatocytes is nor- 
mal ; a granular spireme is formed which retracts to one side of the nu- 
cleus, pi'oducing a closely packed mass of threads. In the next stage 
spermatogenesis becomes abnormal. The synaptic threads, instead of 
breaking into bivalent chromosomes, form a varying nuniber of irregularly 
shaped clumps of chromatin. There is no nniformity as regards the number 
of tile clumps produced, and a series can easily be formed in which the 
number varies from 2 or 3 large masses up to the condition where the 
chromosomes are almost all bivalent, or where many have separated as 
univalents. This failure of the synaptic threads to form bivalent chro- 
mosomes is evidently the cause of sterility in the hybrids. This is the 
final stage in spermatogenesis, for divisions of the primary spermatocytes 
do not occur, neither is there any trace of abnormal mitosis. There is neither 
the formation of giant spermatids, as recorded for hybrid pigeons by 
Gboffrey Smith, nor production of multiple spindles, ns found by Gxiybr 
in hybrid pigeons and by Wodsedaebic in the testicles of a mule, 

350 - lote on Indo-Chinese Birds whose Feathers are used by the Annamltes or are 

Exported. ---Bbmanob, in BtUleUn ^conomiqmderindocMnefY&Q.tX.Xll, New series, 
No. 138, pp. 710-728 *fi2 plates Hanol-Haiphong, Sept.-Oct., i9i9» 

Desiring to introduce a little precision into his notes on feather fans 
and, hats, published under the title of Ifittle Tradeg^ in ihe Bulletin 
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ecommiqueds Vlniochine (Year. XXI, No. 131, July-Aiig., 1918), tlie author 
has been led to interest Mmself in birds, principally aquatic birds, wliicli 
are the object of a fairly important trade. 

A basic invevStigation enabling the difierent kinds of birds and the 
diherent genera of the group of *’ Crab-eaters (the most importaiit 
among the feather producing waders), to be distinguished, was of chief 
importance, for the value of feathers varies considerably from one species 
to another. 

The author has succeeded in unravelling to a great extent the history 
of oniamental feathers, and that of the birds which produce them. He 
has used the work of I)n. G. Tirant, Les oiseam de la Basse-Cochmchine, 
and the Decades Zoologiques of the Scientific Mission of Exploration in 
Indo-China. He has reproduced the complete synonymy and the prin- 
cipal information given in these tw^o somewhat inaccessible works. 

The observations which he has made himself in Tonkin are not al- 
ways in agreement with those of Cochin-China, which is not surprising, 
the two countries each having certain species which are peculiar to them ; 
geographical races and varieties must perforce be created. 

For the correct use of the vernacular names, the fixing of the price 
of feathers, their method of use, the author had recourse to various makers 
of hats and fans, and to the native bird-catchers. 

The number of birds dealt wdth by the author in the present note 
is 38, of which 14 are Ardeidae (herons and crab-eaters) The following 
is the list (recognized scientific names and common names) : — 

PiCiDxV:^ : Centropus sinensis, greater cuckoo or pagoda cock. 

Auceidinibae : — i) Alcedo bengalensis and 2) A. meningting, lesser 
Kingfishers ; 3) EntomoUa pilcata, black-hooded, white -necked Kingfisher ; 
4) T. smyrnensis, brown-hooded Kingfisher. 

ORioniBAE : Ofiolns indicus, Indian oriole. 

Corvidae : ■ — i) Cor one insoUns, black rook ; 2) C. macrorhyncha, 
white-necked rook ; 3) Urocissa sinensis, Chinese jay. 

Phasdanidae : i) - — Pavo muUcus, peacock; 2) Polypkcion gennaini, 
spur-fowl or polyplectruni ; 3) Numido meleagris, guinea-fowl. 

Grijidae : — Gms mUigone, ash-coloured crane. 

Ardeid.ae:: i) — Ardea cinerea, ash-coloured heron; 2) A. 
grey heron; 3) A. purpurea, brown heron; 4) Herodias trorra, greater 
white egret ; 5) H. garzetta, lesser white egret ; 6) Bulmleus comnandm, 
buffalo heron; 7) Ardeola prasinosceles, common crab-eater ; 8) A. 

gfayi, white crested crab-eater ; 9) Gorsachius melanophm, bittern ; 10) 
Nydicora griseus, common night heron ; ii) Butorides javanica, green 
bittern or barred heron ; 12) ArdeUa jlavicollis black bttern ; 13) Acdnm^ 
motma, cinnamon bittern ; 14) A. stnemis Chinese bittern. , : 

CicONUDAE : — Leptoptilos javanica, black-legged marabout. 

TAxa^AEiDAE : — i) Tantalus leucocephalus, white-headed tantalus; 
2) Ibis melanocepJmla. . 

Raxxidae : — Porphyros edwardii. 
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Anatidae : — i) Ams boschas, wild duck ; 2) Qmrqmiula circia, 
winter teal. 

Anserinae : Anser cincreus, wild goose. 

PEtKCANiDAK; I.) Pekcanus javmmus, white-tufted pelican; 2) P. j)hh 
lippcnsis, grey pelican ; 3) Phalmvomax carho, black cormorant ; 4) 

Plotus mehnogastcr, serpent necked auhinga. 

351 - Observations on tie Formation of Bex in Bees.-— 1. devauchetxe, in UApi- bee-keeping 
cuUeuf, Year EXIII, No. is, pp 285-288. — 11. Decondr:^, B.,, Jbi,, pp. 288-290. 

Paris, Bee., 1919- 

Observations disproving the theory according to which the queen- 
bee lays only fertilised eggs, and that it is the working-bees who deter- 
mine the sex, and confirming the theory of D21BRZON, according to which 
the queen-bee lays fertilised eggs from which are derived working-bees 
and females (according to the food given by the working-bees), and un- 
fertilised eggs, from which only males can be derived. The unfertilised 
eggs of humble-bee queens can only give false drones. 

I. — Experiments showing that, in a hiye deprived of its queen, 4 ma- 
ternal cells in the breeding cells of males can give males. 

If, ill this abnormal case of maternal breeding in breeding cells of 
drones, the eggs had been fertilised, the bees of a colony wliich was normal 
would have infallibly bred young females. And if the attendant bees 
determine the sex, how, when they had such need of replacing the sup- 
pressed queen, could they only breed drones with eggs laid in big cells ? 

II. — Experiments showing that it is'^ufficient, at the end of the summer, 
as soon as the breeding of false drones and the false drones themselves 
have ceased to exist in the hive, to suppress suddenly the queen bee of a 
hive possessing only breeding cells of working-bees, and that the 
attendant bees can indeed bring up females, but that it will be impossible 
for them to transform the eggs or the breeding cells of worldng-bees into 
false drones. 

352 - Photic leaetions of Honey Bee. — Minmich, B. B., in The Jourmlof Experimental 
Zoolof'y, Vol. XXIX, No. 3, pp. 343-425 (Anthors* summaty p. 342}, 17 Bibliogra- 
phy. of 50 works, fihiladelpbia, Fa., Nov. 20, 1919 

Eight exerts a kinetic influence on the honey bee, and the bee with 
a blackened eye generally loops towards the functional eye. The reactions 
of normal bees and with bees with blackened eyes, when creeping in di-, 
rect or indirect light have been studied. The apparatus used to fur- 
nish non-direct light consisted of an electric lamp surrounded by a 
screen inside a white walled cylindrical chamber. Two intensities of 
illumination were employed ; 24 m. c. and 957 m. c. Drawings were made 
of the deflective movements of each of the bees studied, determining the 
average number of degrees turned for each loop or series of loops in the 
same intensity of light. By comparing the four first pairs of determina- 
tions thus obtained, from each of the 52 bees under consideration, it was 
found that in 81 % of the cases, the bees turned mote toward the func- 
tional eye in an illumination of 957 m, c. than in one of 24 m. c. There is, 



SKiacui/niRE 


364 


tlien, a direct relation between the intensit}^ of tiiiifomi light stiiiinliis 
(the type furnished by the apparatus) and the tendency to turn towards 
the functional e3^e. 

The orientation stimulation is really of a continuous nature, and as 
the process involved in circular movements is identical with that involved 
in normal orientation, the continuous action of light must be the effective 
factor in the photic orientation of the normal bee, 


353 "* Progress of Sericulture in Indo-Chlna (i)* “■ Cammes, r., in BtiiieUn economiqm 
de I* IndocUm, Year SX, New series, pp. 7S2-784 -f 5 graplis. Hanoi-Haiphoiig, 
Sept, -Oct, 1919- 

The author gives a detailed table, accompanied by 5 diagrams, sett- 
ing forth, for the qtiinquennal period 1909-1913 and for the years 1914- 
1915-1916-1917-1918 

1) The areas cultivated under mulberry-trees. 

2) The quantities of silk-worm eggs set to incubate. 

3) The production of fresh cocoons. 

4) The production of raw silk. 

5) The production of silk materials, waste, silk floss, etc., in Tonkin, 
Annam, Cambodia, Cochin-China, Taos and in the whole of Indo-China. 

The following are sonie significant figures from this table : — 

In Indo-China, the areas cultivated under mulberry-trees have in- 
creased from an average of 9610 hectares, during the period 1909-1913 to 
13097 hectares, in 1918. The increase w^’as constant and regular. The areas 
were, and are, greatest in Cambodia, having increased from 6000 hectares 
in 1909-1913 to 7000 hectares in 1918, that is, from about of the total 
for Indo-China in 1909-1913 to about % the total in 1918. 

For Indo-China, taken as a whole, the quantities of eggs put to in- 
cubate have increased, in a regularly progressive manner, from 2961 kg. 
in 1909-1913 to 4830 kg. in 1918. 

Futhermore, the production of fresh cocoons has increased continuously 
from 4 121 000 kg, in 1909-1913 to 7 286 000 kg. in 1918. 

The production of raw silk has increased, in the same way, from 
165840 kg. in 1909-1913 to 291440 kg. in. 1918. 

Tastly the production of silk materials, waste, silk floss, etc., has in- 
creased progressively and regularly from 206050 kg. in 1909-1913 to 
364300 kg. in 1918, 

While the areas cultivated under mulberry-trees have always been 
greater in Cambodia (2), the increase in the 4 products quoted below, 
was not so marked in this country as in Annam and Tonkin, and the two 
latter have surpassed Cambodia in this respect. Tonkin has become, since 
1916, the principal producer in Indo-China, 


(i) See i?,, Xov., 1918, No. 1264 aud Oct.-Dec., 1919, No. 1212. {Ed.) 

{2), Ott the iatensificatioi^ of sericulture in Cajubodia, see R., Jime 1918, No, 676, {Ed\ 
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In 1918, tlie 4 products quoted were, in kg. ;• 



Tonkin 

Amiam 

Cambodia 

Cochin-China 

ICaos 

Hggs. 

16 800 

12 600 

12 500 

5 XOO 

I 300 

Fresh cocoons 

2 940 000 

I 800 000 

I 600 000 

1 75 ^ 000 

195 000 

Raw silk 

II7 600 

72 000 

64 000 

1 ■ 30 040 

7 800 

Silk materials 

147 000 

90 000 

80 000' 

37 550' 

9750 


FARM engineering 

354 - The French Power-Farming Trial Week in Autumn, 1919 . — i. coupan, g., aokiculturai:. 

in La vk agricole et mraU^Yto.! IX, No. 45, pp. 321-334- Paris, Nov. 8, 1919. — ■ machinery 
II. Ibid., 349-356 (i). and 

I. — The autumn trial week of power-farming was held on the Sen- Bn>LEMENxs 
lis (Oise) plain from vSept. 29 to Oct. 5, 1919, but the exhibition and the 
public demonstrations did not begin till October i. The three previous 
days w^ere devoted to eliminating trials. Without exaggeration, the whole 
manifestation was brilliantly successful. 

An idea can be formed of the power-farming movement that took place in 
France during the summer by comparing the number of firms and machines 
that entered and t6ok part in the Saint Germain (2) and Senlis trials 


Beihonstrations 

French 

makes 

1 Imported from : ■— 

United 1 
Slates 

! United 
Kingdom | 

[ Czccho- 1 
Slovakia 

i Total 

Saint Gemiain 

19 

17 

I 


18 

Senlis 

27 

33 

I 

i 2 

1 ^ 

36 

Increase at Senli 

8 

16 

0 

2 

18 

Increase per cent 

42% 


i 

1 

100% 


France has obviously made considerable progress. 

The constant increase in the number of machines, or types of machines, 
is desirable up to a certain point, but, as far as the trials are concerned, 
it is counterbalanced by the excessive area required. Obviously, it will 
be needful to work the machines in public for a few more years, and, as 
the machines are useless unless they can furnish sufficient work in a given 
time, the plots allotted to the exhibitors can never be too big, no matter 
how short the trial. The size of the exhibition would then be out of all 


(1) This ntimber is completely devroted to power-farming ; other articles of agrictii- 
tutal interest in it will be dealt with in the Review for April. [Ed.) 

(2) For the spring power-farming week, held, at St, Gemiain (Seine et Oise) in 1919, 
see R.f Oct. -Dec., 1919, No. 1222, § I and II. (Ed.) . 
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proportion, wlietlier for the nttmber of days over wMcli the demonstra- 
tions would be spread or for the time that farmers could devote to it. 

As the machines shown at Saint Germain have ready been describ- 
ed in sufficient detail, only those shown for the first time at vSenlis or 
those that have undergone interesting modifications will here be described, 

A, — Direct tractors with independent implements. 

(i| Tractors iinth non-'Pfopelling steering wheels. — These are always 
the commonest, but the heavy pre-war type, still favoured to a certain 
extent in North America, has disappeared, not being suited to French 
conditions. The author describes several : ■ — ■ 

Two Rumelj^'-oil-pull tractors, starting on petrol and running on pa- 
raffin. The most powerful one has a horizontal twin-cylinder engine, 
with 178 mm. bore, 25 mm. stroke, and developing 30 H.P. at 530 revs.; 
two rear steering wheels ^diameter = x.42 m. ; breadth == 0.46 in.); 
two forward speeds of 3.4 and 4.5 knn, and a reverse of 4.2 km. Weight 
4362 kg. ■ ^ ^ 

The other model has a twin-cylinder horizontal engine of 1 51 x 203 mm. , 
developing 20 H. P. at 560 revs. Same general arrangement ; driving 
wheels of 1.30 m. diameter and 0.31 m. breadth ; two forward speeds 
(3.4 and 5.23 km. per hour) and a reverse (4.2 km). Weight, 3593 kg. 
In both machines, the engines are oil-cooled. 

The 25 H. P. John Deere tractor, with twin-c3dinder, horizontal 
engine running at 400 to 750 revs, per minute. Puns on paraffin and pe- 
trol. Bolster-bolt steering axle 1.30 m. in diameter, and with a 30 cm. 
rim, driven b}’^ a small pinion meshing with a large ring fixed inside the rim ; 
two forward speeds (3.5 and 5 km.) and a reverse. Weight, 2700 kg. 
The following tractors have a 4-cylinder vertical engine — 

T. A. F. tractor (Societe des tracteurs agricoles fran^ais) with a 
Ballot engine of about 20 H. P. (90 x 150) ; the steering wheels, placed 
ill front, are i m. in diameter, with 0.15 m. rims ; the driving wheels are 
140 m. ill diameter an(Lti?35 m. broad, with strakes or land-grips (flanges 
for road -work and angle irons on a conical rim) that can be adjusted at 
will Forward speeds of 4 and 6 km. Weight, 1800 kg. 

The Junior t^qie of Nilson tractor, with a 108 ‘X 146 engine, devel- 
30 H. P. at 900 revs, and 36 FI. P. at 1200 revs. Runs on petrol 
or paraffin, Speed regulator. Cooling by a cellular radiator made of 
a special metal stated to prevent deposition of tartar. vSteering axle 
pivoting around a horizontal axis ; control by a lever of the touring-car 
type. Wheels 0,80 m. in diameter and *0,15 m. wide. The power trans- 
mission IS of interest. It comprises a transverse shaft, driven by chains 
and pinions enclosed in a gear-case ; the transmission rings are attached 
to the shaft by means of springs wffiich take up shocks or strain due to 
slipping the gears in too smartly. This shaft takes : [a) between the gird- 
ers a wheel 1.26' ni. in dia,meter and 045 ni.,' broad;' {b) on each side, 
outside the girders, a wheel 1.26 m. in diameter and 0.17 111. broad. These 
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two lateral wheels can be removed : when on the machine they are equi- 
valent, as supporting surface, to a drum 0,79 m. broad, but, as the wheels 
are provided with special rachets, turning is easier because the central vbteel 
is pulled on at the same speed as the faster-moving lateral wheel. If 
the lateral wheels are removed the differential is blocked. Unlike most 
machines, the tractive ehort is not apphed to the frame or axle, but to 
an axle placed quite above the frame. This axle is connected to the plough 
by a jointed frame and to the chassis by braces fixed near the engine. 
The result is that, up to a limit corresponding to an effort greater than 
that of which the engine is capable (a limit when the tractor would tip 
forwards), the driving w^heels grip the soil with greater force the gieater- 
the resistance. 

There are other interesting points in this tractor, particularly the susr 
pension of the radiator. The forward speeds are 3 and 4 km. per hou 
when ploughing, and 6 to 8 km, on the road- The weight is 2000 kg. with 
the 3 wheels and 1750 kg. with the median wheel alone. 

The vSanduski tractor, of American origin, has a 108 X 133 mm. 
engine, running at 1000 revolutions and developing 25 H. P. It runs on 
paraffin or petrol and has an air filter. The steering axle oscillates and 
the control is of the touring-car type. Rear wheels broad and high, driven 
by an endless screw system. Weight, 2000 kg. 

The Skxton tractor runs on paraffin ; it has a 102 X 152 mm. engine, 
running normally at 1000 revs, and can develop 30 H. P. ; the two driv- 
ing wheels, 1.24 m. in diameter and 0.30 m. broad, are furnished with T 
irons that are easily removed or put on ; • the two steering wheels are 
0.91 ni. ill diameter and 0.13 broad at the rims, and are mounted on an 
oscillating axle and furnished with a control of the touring-car type, For- 
ward speeds of 2.8 and 4.5 km. per hour and a reverse of 2 km. Weight, 
2268 kg. 

The type 702 P. I. . A. T. tractor has a four-cylinder, 105 X 180 
engine, running at 800-1000 revs., and normally developing 25 H. P., 
it runs on paraffin and has a speed regulator. The general arrangement 
is similar to that of the Fordson and AustTN tractors, i. e., the usual 
cut-down frame is suppressed and all the necessary connections axe esta- 
blished by the different casings which are assembled by bolts. 

This casing-frame is attached in front to the steering axle by a single 
transverse spring, fastened to the axle by two side-pieces, so that the steer- 
ing can take up any position ; control of the touring-car type ; wheels 
0.82 m. in diameter, with 0.X25 m. rims. The driving shaft, on the endless 
screw system, acts on wheels 1.30 m. in diameter and 0,30 m. broad, to 
which angle-irons can be fitted. Three forward speeds (3 km. 4.3 km,, 
and 6.5 km.) and a reverse (3.75 km.). The pulley is 32 cm, in diameter, 
with a 17 cm. rim, giving between 100 and 750 revolutions a minute when 
engaged with the forward speed and between 135 and 400 revolutions 
when engaged with the reverse. ^ Maximum tractive efforts : — 2300 kg. 
on 1st speed, 1700 kg. on 2nd, and 1150 on the 3rd speed. Turn- 
ing radius, 3.10 m. Weight, 2600 kg. 


IU4J 
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The CoMPxLGNiK Internationale des machines agricolks exhibited, 
as well as the well-known Titan and Mogul tractors, the 8-16 TI P. In- 
ternational tractor. The 4-cylinder engine is of loi niiii. bore and 127 
mm. stroke, and has a strong brace, so thattwn bearings are sufficient to 
support it ; cylinders fitted with cast-iron sleeves, bored and turned, ea- 
sily replaceable in case of wear or cracking ; fuel is paraffin or petrol. 
Steering wheels 81 cm. in diameter and 10 cm. broad ; driving wheels i ni« 
in diameter and 30 cm. broad, driven through a differential and two chains ; 
3 forivard speeds (3. 4, and 6 km.) and a reverse. Weight, 1500 kg. 

Among other machines are : — The Ganlois tractor, which shows 
a few changes in detail compared with the Galloway ;• the La Crosse trac- 
tor of MM, Gaston, Williams, and Wigmore (Paris), of 25 H. P. and 
a single wide driving wffieel ; the Ceres tractor of the SocikTE DES trac- 
TEiTRS agricoles Cer^s (Paris) ; etc. 

Amongst the tractors for small farms and vineyards was the A. Citroen 
tractor (Paris) (i). The engine is cylinder, cast in a single piece, of 65 
bore, 100 stroke, giving 12 H. P. at 1600 revs. This small and compact 
tractor (length 2.50 m., breadth 0.86 m.) has a steering axle bearing solid 
sheet-iron wdxeels 0.55 m. in diameter and 2 driving wheels 0,90 m. in dia- 
meter fitted with strakes ; 2 forward speeds (3.5 and 4.8 km.) and a 
reverse (3 km.). Weight, 800 kg. 

The Chapron tractor (Puteaux) (2) is also for small farms and vine- 
yards. The 4-c3dinder engine (75 X 130) is kept clowm to 1200 revolu- 
tions by a governor. Total length 2.40 m. ; total breadth 90 cm., base 
area 1.40 m. Steerings by two coupled wheels of 62 cm. diameter 
the distance betw^een which can be regulated and which turn around a 
vertical axis. 

The driving wheels, fitted with fixed strakes, are i.io m, in diameter 
and 10 cm., wide, and can be widened to 20 or 40 cm. by adding gripping 
bands ; 3 forward speeds (2.1, 3.4, and 5 km.) and a reverse. The trans- 
mission is fitted with a device for blocking the differential, so that the 
machine can turn in a radius of 1.40 m. In addition, the engine is placed 
very low to prevent the machine from turning over on slopes. Weight, 
1250 kg. 

The Abeille tractor of the Globe concern (Paris) is unusual. Intended 
for small farms and vineyards, its frame is supported by a single chain 
track 81 cm. long and 30 cm. wide; the 4-cyliiider engine (80 >< 115) 
is watercooled. The whole is supported and steered by two wheels plac- 
ed behind the engine frame fitted with cutting rings and connected by 
a triangular conical frame to a pivot on the top of the rear of the frame. 
The fl3r»wheel acts on this articulation by a chain wheel. This 12 H. P. 
tractor weighs 1400 kg. and turns in a radius of 1.50 metres. 

(2) “ Total grip tractors, — These include chain-track tractors 
and those with 4 driving wheels. 


(i) and (2) See i?., Jttne, 1919* n® 758; where a Citroen tractor is described and fig- 
ured and the Chapron tractor mentioned. {Ed,) 



AGRrCTTI.TTjRAI. ILACHINERY AND ISIPLEMSNTS 


369 


Tbe P:eTjGii:oT machnie is worthy of note among the chain-track 
niacliines.-' Fig. i shows this machine with the lateral guard plate lifted, 
so that the chain track can be seen. The 4-cylinder engine (100 X 150 mm.) 
develops 19 H. P. The transmission, simplified as far as possible, actua- 
tes 2 pinions in the rear which drive chains. The chain track, of a special 



type, has non-jointed shoes with short axes ; they are guided in front by 
a pulley and, lower down, by 5 rollers. The frame is also unusual iii that 
it is mounted on two pairs of guides, each placed in a plane perpendi- 
cular to the plane of the other. In this way, the engine and transmission 
are rendered independent of the positions occupied by the chain tracks. 

The tractor Aveighs 2850 kg. 

The Italian P,AV.iXSi tractor, known as the '' Agrophile ” is a very 
curious machine that really consists of two separate carriages, whose 
wheels are controlled and united or separated as required. The fore- 
carriage, however, comprises the engine, steering, gear-box, etc. 

Each carriage consists of a frame ending on one side in an arched tod 
shaped like a convex arc of a circle and fitted on the under part with a rack. 
The bearing wheels are 1.20 m, in diameter, with rims 25 cm. wide ; they 
are mounted on fixed, rigid axles and driven through a differential and 
chains. s 

The chief carriage has a horizontal and opposed 2-cylinder engine 
parallel to the axle ; it has a 130 mm. bore, a 170 mm, stroke, and develops 
25 IT. P. at 900 revs. There are 2 forward speeds (3 and 6 km,, the latter 
for rtmning on the rpad) and a reverse, all enclosed with 'the differential, 

[Mil 
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and the' drive for the second carriage ir a casing continuous with that 
of the engine. The second carriage has only a di,ffereiitial, als^o cased in. 

To assemble the two carriages, they are joined by the arched parts, 
which thus have a similar function to that of the buffers on tramway 
trailers and they are fixed by means of a jointed cardan tie-rod on the two 
axles ; this tie-rod bears, at its centre, a loose pulley wliich engages with 
the two racks placed below the. curved members. Another shaft with 



a double cardan goes from the gear-box of the main carriage and controls 
the differential of the second carriage. The four wheels are all driving 
as well as steering wheels, or, more accurately speaking, the two axles 
steer. In fact, if the driver moves the steering wheel, the axle E^oi 
the main carriage A F (Bhg.) turns obliquely, e, g., to the left to Ex, 
which moves the curved members to the right ; the tack c carries the loose 
pinion ^ of the tie-rod T, but this, on turning, forces the rack c' and the 

i»4] ' 
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curved member of the second carriage to move to the right and, con- 
seqiientty, forces the axle E' of that carriage to move to the right and take 
up the position Ki. The two axles are then in such a position that a 
very short radius is required for turning the tractor ; in fact, the external 
turning radius is 3.25 m. ^ 

When it is observed that the articulations 0 and 0’ of the tie-rod T 
on the two axles are cardans, it will be seen that the two carriages can take 
up any position in a transverse direction compared with each other. ThuS' 
the tractor can travel on the most uneven ground, as its two driving axles 
allow it to overcome obstacles more easily in spite of an average power 
and relatively light weight (2350 kg.). The usual compensation for 
complicated transmissions requires total adherence, and the complication 
is partly avoided in this case by the use of driving and steering axles 
instead of driving and steering xdieds. 

For light work, the driving carriage can be used alone by attaching 
it to a cart as a fore-carriage ; but with both carriages the high tractive 
effort obtained is sufficient to tow several vehicles. 


B. — Direct tractors eorming one with the impeement. 

The firm of the Charrub automobile Henri Amiot (Paris) exhibit- 
ed the Gerbe d’or '' machine which is of the type of motor plough with 
a tipping gang, the experimental model of which was described before the 
war. This principle has been retained :■ — A double-brabant 3-furrow 
plough, hooked to the engine frame, lifted with a block, and tipped by 
means of mechanism driven by the engine. 

The 25-30 H. P. Aster 4-cylinder engine has a carburettor that en- 
ables heavy oil to be used. Weight, including ploughs, 2600 kg. Normal 
speeds 4 km. when ploughing and 6 km. when harvesting. 

There was also the small Beeman machine, shown by the Soci:6t]^ 
traction et materiel agraires, with a 6 H. P. engine and 2 steering 
stilts, and which can be used for ploughing on a small scale or for weeding 
market-garden ' crops. 

The Avery motor-cultivator (Fig. 3) can also be used as a hoe. The 
working members, of various shapes,, are attached to the ends of levers 
articulated with a cross-bar slung from the frame and can be regulated 
and lifted by means of levers. The motor frame carries a 4-cylinder 
76 X 100 engine, running at 1200 revolutions and thus developing some 
10 H. P. Steering is done by a single 70 cm. wheel provided wuth a central 
flange, mounted chair-castor fashion on a vertical axis controlled from the 
driver’s seat, which is placed behind the working members. The driving 
wheels, 1.05 m. in diameter and 15 cm. broad, are chain driven ; when 
turning, 2 pedals block one side or the other of the differential and enable 
the machine to pivot round the blocked wheel in a small radius ; 3 for- 
ward speeds (1.6, 2,5, and 4.9 km.) and a reverse (1.6 km.). Weight, 
1450 kg. Runs on petrol, benzol, or alcohol. 

[?w] 
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C, — StnGLE-AXLE MOaX)R-Pr,OUGHS. 

The prototype o f these inacMnes is the Geiiiian Stock plough (describ- 
ed ill this R., Nov., N'o. 1039) which is designed to fitmish a large 
amount of work on a small consumption. These machines tisitally consist 
of a frame shaped like an elongated triangle, supported by an axle which 
may be in one piece, placed neat the base of the triangle ; at the apex there 
is a wheel provided with a cutting rim which acts as the “ sole '' and also 
serves to guide the machine. The engine, alwa5rs powerful, is placed near 
the base in front of the axle. The plough bodies, of varying number, are 
fixed on one of the sides of the triangle, between the axle and the guiding 



“ sole As the latter is not placed in the median plane of the axle, the 
plough turns more easily one way than the other. 

It is advisable that as much of the total weight as possible should be 
borne by the driving axle, which is always fitted with wheels of large dia- 
meter, and this can be done by approximately balancing the weight of 
the frame and the ploughs by the position of the. engine and its acces- 
sories. The weight of the two parts must not be balanced exactly, although 
the reaction of the engine is strongly felt when moving forward, for if the 
reaction is felt in the inverse movement, it would lift up the gang and 
cause the machine to tip up. The makers have arranged matters so that 
normally nothing need be feared from tipping which is actually made use 
of, as will be- seen from the description of the following machines. 

[W4] 
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The Praga plough (Fig. 4,), made b\^ the PjREmfeKE eabrique Czecho- 
Moravk de Machines (Piagtte), weighs 4000 kg. and measures 7,20 m. 
long, 2.25 m, broad, and 2.45 m. high. The two large wheels and the 
heel support a flat frame, in the front of which is a 4~cyHnder, 105 x 
106 mm, engine, developing 40 P. at 1050 revolutions ; the magneto 
has an independent drive; benzol or petrol can be used as fuel. The plough 
bodies, 4 or 5 in number, according to the worldng^depth and the resist- 
ance of the soil, are flxed on a frame which is joined to the main trame 
by forks and gudgeons and an endless screw drive, controlled by a hand 
lever, connects the engine to the device for lifting and earthing the plough 
bodies ; adjustable pieces enable the desired depth to be obtained and kept 
uniform. As will be seen from the Figure, |the driver has a comfortable 


Fig. 4. — - « Praga » motor-plough. 

cabin, with a movable hood for bad weather. There are two speeds, 
3.5 and 4.5 km. per hour. This plough can work 4 or 5 hectares in a 10- 
hour day, at a working depth of 20-25 cm., and with a consumption of 18 
to 20 kg. of petrol per hectare. 

The Excelsior plough, made by the Fabriqtje de charrues auto- 
MOBiEES DB Meada-Boeeseav (Czecho-Slovakia), has a single frame, arti- 
culated below the two large wheels (1.76 m. in diameter). In the rear, 
there is a strong '' heer', provided with a cutting ring for guidance. The 
4-cylinder, 100 X 150 mm. engine develops 35-40 H. P. and drives, through 
the diflerential, wheels displaced in height by 20 cm. The forward speeds 
are 2.4, 3.4, and 4.5 km. per hour and the reverse gives 24 and 4.5 lim. 
The gripping strakes are rivetted on the rims ; but rims are provided which 
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caa be put on wbeii the tractor runs on the roacL The lift sj^steni is worked 
from the reversing gear ; as the support of the heel can slip into a slide, 
the massive heel onl}^ prevents tipping when the gang is lifted ; the sup- 
port is then at the end of the slide and an automatic pin holds it in that 
position, and it is then ready for turning. Earthing is brought about 
by a free fall topped by a wedge suitably placed in special holes, enabling 
the desired depth to be obtained, no special handhng being required while 
working. The plough has from 3 to 6 bodies and can work at a depth 
of 40 cm. with three bodies. The total dimensions are : — hength 6.20 
m,., breadth 2.40 m. The weight is about 5000 kg. It can plough from 



4 to 6 hectares per lo-hour day, according to the soil, with a consumption 
of about 32 litres per hectare when ploughing at a depth of 38 cm. Two 
French makers also make use of the reaction of the engine to handle the 
plough at the end of the furrow, but these machines are so designed as to 
allow of ploughing without ridges. 

M. Dubois (Asnidres, Seine); makes, under the name of “Poly- 
culteur”, a fore-carriage tractor (with two wheels) that can be adapted 
to different culture or harvesting implements, even to farm carts. This 
polyculteur was working at Senlis with a 3-furrow double brabant. The 
^4-cylinder, 90 X 150 mm. engine develops 20-25 H. P. between 1000 and 
1200 revolutions ; it is placed in front of the axle and a roUer-^rag sup- 
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ports the fore-carriage when not attached to an implement. The wheels, 
which drive and steer at the same 'time, are fitted with a special kind of 
gripping device, which projects through the rims and is kept in action or 
projecting, by bolts each acting on two consecutive paddles. The frame 
terminates in front in an ecanioiiSvSure bearing 4 horizontal superim- 
posed bearings, one of which will receive the gudgeon which must be 
attached to the front of an^^ implement which the pol3*citlteur will haul. 
As regards the 3-furrow brabant jDlough, the W' eight of ‘the two sets of 3 
bodies must be quite the same, so that the plough can turn equally easily 
in either direction ; the gudgeon, however, is not in the same plane as 
that of the centre of graxrity and is really between tlie latter and the 
stanchions of the front bodies. -Thus^ when the driver reverses at the 
headland, causing tippling and freeing the brabant, meanwhile turning the 
wheel towards the land to be ploughed, the bodies turn over to the 
side of the stanchions ; turning with the reverse produces a couple ivhich 
accentuates the pivoting movement, and when the forward speed is 
geared up, the turn -finishes and the plough slips into place itself as soon 
as the point of the first sock enters the ground. This is an unusual 
device. M. Dubois has suggested the adaptation of a windlass for cable- 
ploughing on the shuttle system, with a two-wmy plough hauled by two 
similar machines. 

M. E. Dbfbbvre (Rouen, Seine-Inferieure) showed the Normania 
2-furrow tipping plough, whose wheels, 1,40 m. in diameter and displac- 
ed in height by 20 cm., receive the direct drive of a 20 H. F., 4-cylinder 
Bauuot engine ; the reaction of the engine forces the plough bodies on to 
their work ; on reversing, the plough is tipped over. There is only one 
speed, with a device for reversing the drive. The plough bodies can be 
regulated separately, so that they trip in properly. The machine, which 
weighs 2700 kg., can plough, using 3 bodies on each side, from 2 to 2.5 
hectares a day, according to the resistance of the soil, 

D . ' — - Machines with moving working mbmbbhs. 

MM. EuGi:NB Bauchb & Cie. (Chesnay, Seine-et-Oise) have made an 
important modification in their small motor cultivator ; the engine is now 
watercooled and provided with a radiator, so that the engine (Fig. 5) can 
run full out without fear of over-heating. 

]\M. PiVrARD & PR]h:jBAN (Anbervilliers, Seine) have produced a 
mixed " machine, called “ cultivates rotatif et vignociilteur '' (Fig. 6) 
which can be driven by an injured person. A 2-wheele<i axle, fitted with 
shafts for a horse and a driver's seat, carries a 4-8 H. P. engine wihch driv- 
ves a horizontal shaft, whose height can be adjusted and which is provided 
with numerous long, curved tines. The speeds are changed by means of 
a handle and the tine are lifted by -means op a crank, so that a man with 
injured legs could drive the machine ; the handle or crank can be replaced 
by a pedal to enable a one-armed man to use the machine. The machine 
is illustrated in Figure 6. 

pmi 
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E. — PLOUGHING SRTS. 

MM. J. P'rLXET & Cie. (Bordeaux) make small windlasses iiioiiiited on 
3-wheeled frames, with dnim's that take 215 wi- oi cable 6 mm. in diameter, 
and driven by H. P. engines. The cable can be wound up at 3 spced.s :■ — 
60 90 and I JO 111. per minute, wdth the engine running at Ml speed (1400 
revolutions), the intermediate speeds being obtained by reducing the engine 



Two similar windlass-waggons are used, to draw a tipping plough shuttle 
fashion. The windlasses are kept in position by an anchor spade attached 
to the front of the frame and also used to make to cable wind evenly. Tho 
engine is either a 4-cylinder Baudot or Panbard, or a 10 kilowatt electro- 
motor of a type suitable for the current to be used. 

P. Various accessories. 

The author concludes his article by describing a dynamometer specially 
made by M. G. Desrrb 2 (ISTeuilly-sur-Seine) for use in power farming. 
It consists of a flat spring, rolled up snail-wise and enclosed in a jointed, de- 
formable frame. The tractive effort reduces the height of the frame, 
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compressing the spring, and the movement is transmitted through a 
rack and a toothed pinion to a needle moving over a graduated dial ; a 
second needle, loose on its axis and kept rubbing by a small spring, shows 
the maximum effort obtained. This compact and light d3mamoiiieter 
was tried by the airthor on a Peugeot chaintrack tractor and on a Feltz 
towing tractor ; the graduations are easity read and, although the limit 
for which the spring was made (looo kg.) was more than passed, 5^et further 
readings taken, agreed with previous ones and the needle came back exactly 
to zero. The author thinks that a simple and inexpensive d^mamometer 
is the necessary complement of any power farming macMiies on which 
it can be used for, when it is possible to ascertain at any moment the 
work required of a tractor, it will avoid overloading and matij mistakes. 

II. — The Editorial staff of the Vie agricoU et rurala adds iiiformat 
tion supplied by, certain makers regarding the machines they exhibited^ 

(1) Pavesi P4 “ Agfophile ” tractor. — Described above. Besides- 
its use for ploughing, it can tow harvesters, drills, etc., and can do trans- 
port w'ork on the road, replace locomotives, and drive threshers, presvses, 
pumps, etc, from a pulley. Costs little in labour, as one man is sufficient. 

(2) Pavesi P4 lorry-tractor. — With 4-drmng wheels ; it is a real 
colonial lorry, which may replace the horse, camel, and elephant in those 
regions still unprovided with roads, and thus bring about considerable 
saving compared with the means pf locomotion now in use. In fact, 
it can run fully loaded on roadless deserts and steppes, undisturbed by 
uneven land, steep slopes and the narrowevSt curves. It can draw a road 
train (Fig. 7). 



Fig. 7. — Pavesi lorry-tractor. 


(3) Pavesi trailers. — The SocrgTE auxiliaire agricole (Paris), 
which exhibited the Italian Pavesi tractor, makes trailers for this lorry 
tractor (rr) 5000 kg. trailer ; (Z>) 3000 kg, trailer ; (c) agricultural 
trailers (one model with steel springs and another without springs), ♦ 

[« 4 |; 
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(4) -j ore-carriage tractor. ■ — This for-carriage tractor, whicli 

had already been shown at the spring trial held at Saint Germain (i), 
reappeared at Senlis with important additions and modifications, A re~ 
vp'se has been added, and the road speed diminished so as to obtain 
direct traction at a speed of 4.9 km. per hour. Soibgrip is obtained 
fitting each of the wheels with two half-rings provided with special strake 
that enable the machine to run smoothly on the road, and do away with 
the lateral twists that strain the axle. The small breadth of the ma- 
chine (96 cm.) allows it to be used among vines. It can haul a cultiva- 
tor, harrow, mower, etc. 



(5) The 16 H. P. Happy Farmer tractor. — The Taureau 
tractor of the Agricultural Co. 

(6) Renault jarm tractor. — This tractor (Fig. 8), wdfich attract- 

ed Hiucli attention at Saint-Germain (i), has obtained a fresh success by 
ploughing 2 iiectares i8 cm. deep with a 4 furrow plough in 5 % hours. 

was of S tractor. ~ The machine shown at St. Germain 

was of 12--0 H. P., but^:hat shown at Senlis was of 18-30 H. P. A chain- 
track tractor, combining the principles of the motor-car and the railway 


(i) and (2) See R., Oct.-Dec., 1919, no {Ed.). 
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(8) Toijrand-I/ATil motor j)loi{>gh (i). — Motor plough itiotmted 
on 4 wheels, weighing (with the plough) 3200 kg. ; 35 , H. P. engine ; two 
forward speeds {3.5 and 5.5. km.) and a reverse (with a single loose pi- 
nion). The plough is lifted at the end of the furrow by a special shaft 
driven from the engine. 

(9) '' Le Gaulois '' if actor and — See Part I. 

(10) Bauchb motor mdtivatotor. — See Part I. 

(11) Xavier Charmes pulveriser (2), 



Hg. 9. ^ — « Messidor » plough hauted by a Tour and tractor. 


(12) Bajac windlass-tractor. ■ — Well known. Now fitted with 
a carburettor that enables either petrol or paraffin to be used as fuel. 

(13) Messidor reversible plough. — The only machine that can plough* 
without ridges when towed by any tractor. The driver of the tractor 
suffices to attend to the whole machine. All the advantages of the bra- 
bant plough are duplicated and amplified in this machine. Two-furrow 
and 3-furrow Messidor ploughs are made by R. M. PEtarb. 

(14) r. P, rotary cultivator and vine cultivator. — See Part I. 

RIJRAT ECONOMICS * 

355 - The Influence of Good Farm Organisation on Costs of Production.— handschjn, 
W. E. (College of Agriculture, Urbaua, Illinois}, in the Jourml of Farm Economics ^ 
Vol. I, No. 3, pp- 102-109. Eaucaster, Pa., Oct., 1919. 

It is not easy to separate definitely the influence of good farm organi- 
sation from the influence of good operations, and other factors ; it is iiever- 
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theless possible to show how good organisation affects production, and 
to iiieasiire with reasonable accuracy its influence on^ costs. With this 
purpose in view farm organisation can be studied from the standpoint of 
three principal divisions : — 1) financial or economic organisation ; 2) phy- 
sical organisation; 3) productive organisation. 

The financial or economic organisation of a farming business is con- 
cerned principally with the problem, of determining the niinimum size 
of the business that is well adapted to the type of farming to be carried 
on, and of working out the most profitable distribution of the investment in 
various items such as land, buildings, machiner}^ and tools, houses and 
other livestock. It is evident that, if production is to be carried on most 
effectively, the various items of investment must be utilised to the fullest 
extent, consistent with the maxinium returns for the farm business as a 
whole. The influence on the cost of production is very marked. 

The investment iii farm buildings in Illinois, exclusive of the farmer's 
residence, ■which is a personal item, often varies from $10 to $15 per acre, 
for the same general types of farming carried on under similar conditions. 
Apparently these classes of farmers have adequate shelter for stock. As- 
suming a carryi-ng charge of 15 % per annum for interest, depreciation, 
upkeep, taxes, and insurance, the total carrying charge per acre varies 
from $1.50 to $3.73 a year. That is, the differeuce in carrying charge, or 
the cost of production per acre, due to thi.s one item alone is $2.25 per 
acre per year. 

In the same way, in the case of macMnery, exclusive of tractors, the 
carrying cost ranges from $5 to $10 per acre. Assuming a carrying cost 
ranging from 20 to 25 % (including interest, shelter, taxes, upkeep and 
depreciation), these differences in the investment of macliinery per acre 
would mean a difference in carrying charge of from fi.oo to $1.25. 

If the physical organisation of the farm is studied from the stand- 
point of its influence on production and costs, it is found to have a notable 
bearing on the problem. In working out the plan for the best x>hysical 
organisation of a farm, the plan can be divided logically into tw^o parts : — 
a) the organisation of the farm as a whole, including tlie location of the 
farmstead, and the general laying out of the field system; h) the more 
detailed plaiming of the location and arrangement of yards, paddocks, 
lanes and buildings. In the first case, the importance of reducing to the 
minimunrthe distance betw^een the farmstead and the fields should be 
remembered ; but the advantage of having the farmstead within easy 
reach of the public road should not be forgotten. 

In planning the field systems for the major rotation : — i) There should 
be as many fields of nearly equal size as possible, as there are years in the 
rotation, 

2) Fields should be as large as practicable to save time doing farm 
work and reduce the cost of fencing. 

3) Fields should be rectangular if possible, and about twice as long 
"as they are wide. 

■ 'Many farms could be improved in this respect. The 'University of 
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MinnevSota reports that in the replanning of a 160 acre farm situated in 
^lissoiiri the average distance from the farmstead to the fields was reduced 
from 70 to 24 rods, and the amount of inside fencing was reduced from 
892 to 640 rods. Illustrations of this kind could be multiplied indefinitely. 

The problem of physical organisation is relatively more irnportant 
on farms producing livestock where the question of handling livestock 
with the miniimiiii expenditure of niaii and horse labour presents oppor- 
tunities for very important economies. All yards, paddocks, pastures, 
and lanes should be so laid out as to allow for easy moving of animals 
from one place to another about the farmstead or between farmstead and 
farm fields, 

The location of barns, stables and feed storage should be so planned 
as to reduce the man and horse labour required to a minimum. System- 
matic study of these questions has now been begun ; their aim is to cli- 
inisli the cost of production through good reorganisation. 

Important as the economies are which can l>e effected through the 
best financial and physical organisation of the farm, it is probable that 
Oil a large majority of farms even greater econoniies can be effected through 
the more scientific organisation of their productive enterprises. 

In the organisation of the crop and animal enterprises with ^ view 
to establishing the most profitable and permanent systems, of farming, 
a number of complex and inter-related factors must be taken into conside- 
ration owing to their influence on production and costs. The maintenance 
of the fertility of the soil, the most advantageous marketing of produce, 
the best utilisation of the man and horse labour used, the insurance 
against crop failures, price fluctuations, and other unfavourable con- 
ditions, these are the problems closely associated with the present system 
of agriculture, and the solution can only be looked for in a ready combi- 
nation of these factors. 

In the study of costs of production, the expense of maintaining fer- 
tility has been aliuost entirely overlooked. In working out this problem, the 
growing of leguminous crops offers the mOvSt economic source of nitrogen, 
and the rotation should include the proportion of legtimiiious crops necessary 
to maintain or increase nitrogen in the soil, and if the manure is carefully 
handled, from 60 to 70 % nitrogen, from 75 to 80 % phosphorus, and from 
80 to 85 % of the potassium contained in the crops fed can be returned 
to the soil. In so far as tlie mineral elements in the soil are limiting 
factors in cropj pn'oductioii, they should be added in such form and in 
such amounts as will contribute most to the profits of the entire farn^ 
business. 

In organising the productive enterprises so as to provide the most 
advantageous market for all products, livestock plays an important part, 
because it is possible to market advantageously not only the salable por- 
tion of the crops grown, but also the unsalable and waste portions. This 
factor alone eliminates much waste and helps to increase profits, without 
increasing the cost of producing animals and animal products. 

In practically all types of farming in the United States, man and horse 
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labotir make up from 75 t.o 85 % of the total operating expenses. A good 
rotation of crops, witli two or more kinds of Ih^estock, make possible the 
most even distribution of labour throughout the ^--ear and this has a marked, 
influence on production and costs. The variations found in Illinois in the 
cost of horse labour are revSponsible frequently for differences of Ironi $i to 
§4 per acre in the production of ordinary crops, such as maize, oats, wheat 
and hay. It is not easy to say how far these differences are due to good 
farm organisation or to other factors ; but it is plain that the}^ are mainly 
dtie to the more efficient organisation of the productive enterprises, i. e., 
the crop rotations and the S3^stems of animal production followed. 

The more even distribution of labour throughout the year, as a 
result of the better organisation of the crop and animal enterprises, makes 
it possible to find productive emplo^uiient at the moment when the de- 
mand is greatest, There is, consequently, an increase hi price and 
a better grade of labour can be secured. 

By combining the growing of several crops well adapted to the region 
and marketing them with several classes of livestock, the largest mea- 
sure of insurance is procured against crop failure, price fluctuations, and 
other unfavourable conditions. The flexibility obtained in the livestock 
enterprises b}" carr\dng at least one class of animal which can be reduced 
or increased, is worth noting. Swine, sheep and poultry represent 
illustrations of flexible animal enterprises, whilst the different classes of 
dairy cows and beef cows represent the more inflexible forms. 

Efficient fanning consists mainly in so adjusting the financial, ph}^- 
sical and productive organisation of the farm so as to return the maximum 
profits for the entire business over a series of years. Each enterprise must 
be studied from the standpoint of its influence on the business as a whole, 

356 - Farm Management ProWems in the United States, — bilings, o. a., in journal of 
Farm Ecommics, Vol. I, No. i, pp. 3-7. Uancaster, Pa., June, 1919. 

The unusual demand for food products and the scarcity of farm labour 
since the war began, have given rise in the United States to conditions which 
demand greater concentration of eflort on farm management problems. 
These problems aft'ect the community, the state, and the country as a whole 
and are in a measure sociological, but since they bear a close relation 
to production and to the individual farm, the basic unit of production, 
they are of vital importance to the economic management of the farm. 

There has been no period in the history of the United States when eco- 
nomic conditions have changed so rapidly, requiring the most careful thought 
concerning the organisation of farms of different types to nieet present day 
needs, and the changes wffiich may take place after the war ; the policy of 
price fixing of farm products and its bearing on profitable production as 
compared with the fundamental law of supply and demand ; the mobilisa- 
tion of farm labour to produce the supply* of food needed ; and many other 
important factors have combined to furnish entirel}^ new problems. 

The cost of producing milk in large dam'- regions and the cost of produc- 
ing wheat as the basis for fiixing the minimum price of wheat to the farmers, 
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ilkstrates the kind of information, which has more recently been demand 
ed. The request for such inf ormation shows conclusively that the results 
from the investigation of farm, management problems by state and federal 
departments should be tabulated, summarised and held in readiness for such 
requests. Moreover this information should be put into such shape that 
opportunities may be given to the farmer to obtain suggestions for ad- 
justing his system of farming to meet these changing conditions. 

During the 1 ast ten years farmers have adjusted their business to 
meet slight changes in economic conditions. The ratio between food pro- 
duction and the increase in population has been quite constant. 

The work in farm management has been therefore mainly to study the 
organisation of farms and the farm practice in agricultural regions, in order 
to discover the relationships between farm enterprises and to determine 
what factors have a direct bearing on net incomes. The influence of such 
studies should be to induce the farmer, whose farm is not producing profit- 
ably, to adopt those practices which will increase his income. This work 
has had a tendency to raise the average production and take care of the in- 
crease in population. 

Increasing the Nation's Food Supply, — The situation in relation 
to the food supply has been not so much economic as nutritional, that is, 
it has been a question of systems of production to feed the people rather than 
systems arranged purely for the sake of gain. No more eflective work can 
be continued than the presentation of facts calling attention to the relative 
value of foods produced on an acre, with suggestions in farm practice that 
will increase profitably, if possible, those products of greater nutritional 
value. 

Relation of the Labour Supply to Food Proditciion. — In view of the de- 
pletion of the country's food suppty and the possibility of a continued de- 
mand for increased crop production, farm management men should devote 
special attention to methods of adjusting the farm plan to give maximum 
production with the greatest efiiciency in the use of labour and machinery. 
The scarcity of skilled labour has been the principal limiting factor in pro- 
duction, and this factor will check the intensity of farming. The use of 
tractors in ploughing and the preparation of soil for sowing may enable the 
farmer to get liis crops planted at the proper time, though possibiJy this may 
not be much of a factor in reducing costs. A saring of a man power will 
likewise result from using four, six or more horses with larger machinery. 
Any line of work that vnll demonstrate how production may be maintained 
with less manual labour is most important at this time, otherwise there 
is great danger of land which might be used for wheat or other food crops 
being seeded down and a more extensive type of farming adopted. 

It is essential to have information concerning the amount of labour re- 
quired for farm operations and its distribution. These data are fundamental 
in working out cropping systems, particularly in determining when and how 
much labour is required for each month in the season. It wiU. show in ad- 
vance what regular labour is necessary and indicate when extra help is 
needed. If it is impossible to obtain extra, help at these times, it may be 
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possible to iEtrocliice some labour-saving macliiner}^ or the farmer may 
co-operate with neighbours in exchange for help. If this difficulty is antici- 
pated and the aniotiiit of labour required for different operations is known, 
the difficulty may be obviated by readjusting the crop acreages and the 
introduction of supplementar5^ crops, which will maintain a more uniform 
labour requiiement. It is in the solution of problems such as these that 
farm management men can be most helpful. 

The econoni}^ in conducting farm operations is also influenced by the 
location of farm buildings and the shape and arrangement of the fields. 
The arangement of farm areas, making larger and more uniformly-sized 
fields wdiich can be more easily handled in rotation, would simplify the 
handling of machinery, save iiiucli time, and reduce the cost of production. 
Such work would attract the attention of farmers and be appreciated by 
them. 

Standards Needed in finding Cost of Production. — The importance of 
adopting, as far as possible, standards in methods and agreements as to the 
elements in production cost studies, has been demonstrated by the greatly 
increased interest in this subject due to price fixing. Many agencies have 
been at work on these studies during the past year and such results as have 
come to light var}^ greatly in method of presentation as well as the elements 
included in determining cost. 

Sometimes, overhead or indirect costs are included, and at other times 
omitted, in spite of the fact that every farm must bear in labour cost alone 
a burden of indirect expense equal sometimes to one-third of the cost of 
ah the labour performed. These same discrepancies exist as to other ele- 
ments such as macliihe cost, supervision, building costs, etc. 

Sometimes particular interests affecting the point of view, influence the 
interpretation of iiiter-relationsliips in production cost finding. One group 
insists that all feed able crops produced and fed vshould be charged to live 
stock at cost of production. On the other hand, many writers, including 
those of the experiment stations and the United States Department of Agri- 
culture, believe that market value at the farm is the only safe practical and 
correct value to use. The subject of cost production presents greater diffi- 
culties in certain aspects than almost any other branch of accounting, 
because of the many interrelations between farm enterprises^ For example, 
certain equipment is used in preparing the ground, cultivation and some- 
times harvesting of more than one crop. When land is prepared for oats or 
wheat, the land is a'^so prepared for clover and timothy which follows. li- 
kewise, in some regions, clover and timothy is seeded at the last cultivation 
of maize Maize, oats and wheat are sometimes combined with live stock 
production The raising of pure-bred cattle and milk production are very 
closely related and the costs would be hard to separate were it not for an 
established rule among farm accountants that in pure-bred stock production 
milk is a by-product and the cost of feed in animal production is not char- 
geable to milk. 

^ Importance of Studying P arm Practice. — Crop yields and production 
per animal are important factors in profitable farming ; therefor^ any practice 
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that will increase crop yields and production pet animal will be not only 
of economic interest, but will increase the food supply. Experiment station 
results clearly point out methods for increasing production, but these con- 
clusions may be confined to certain types of soil. Just as important results 
have been worked out by farm.ers under much more widely varying condi- 
tions, hence, the study of farm practice should be an important field of 
work. 

Farm management surr^^eys may help to analyse economic problems, but 
the story of how soils have been made productive through sr^stems of rota- 
tion mth clover, alfalfa, soya beans or other legumes, and the methods prac- 
tised in the use of cover crops, manure, lime and fertilisers, will help to 
interpret the figures obtained from surveys. Farm management surveys 
provide a basis for the analysis of systems of farm organisation and the 
results from certain operations. Farm practice studies, on the other hand, 
will sliow^ the methods employed and why certain results are obtained. It 
gives additional information necessary to work out a complete farm plan. 
There is an unlimited field for work of this sort which will go far towards 
developing standards for farm operations. 

Co-operative Investigations, ~ Progress in the study of economic prob-* 
lems will develop more rapidly, and the results of investigations will be 
applied more successfully by the most earnest co-operation between the Unit- 
ed States Department of Agriculture and state agricultural institutions ; 
between the investigator or demonstrator and the farmer. 

The state institution is restricted in territory, whilst the federal depart- 
ment can study regions which may include several states. 

There is a great amount of data which have been obtained through sur- 
veys, and which would make an interesting field of study if these data could 
be assembled and correlated. Instead of dealing with a few hmidred or 
less, there might be several thousand records, which, when assorted, would 
give much larger groups and a basis for more accurate conclusions. It 
would gi\'e an opportunity for the study of selected types of fari|iing, the 
profitableness of different combinations of enterprises, and of many other 
problems hitherto impossible. 

357 - Important Factors M the Cost 0! Producing Wheat — Boss, Andrew, (Univei^ty 
Farm, St. Patil Min.), in Journal of Farm Economics^ Vol. I, No. 3, pp. 85-89. Lancaster, 
Pa., October, 1919. 

For something over two years the importance of i»vheat production 
has been emphasised and kept before the world, first by agitation for a guar- 
anteed price for wheat during the war and second by more or less serious 
attempts to determine the cost of producing wheat. 

It is, therefore, important to know the factors of cost in wheat produc- 
tion and to find out how costs can be reduced or eliminated. 

The factors of cost in present-time wheat production in the spring wheat 
growing section of America may be classified in the order of importance as 
follows : — Eaboiir {man and horse), land, seed, machinery, threshing costs, 
general expenses and cost of twine. Fertilizer cost or values consumed is 
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Just as legitiiiiatel}' a cost as any of the preceding items, but no one has as 
yet devised a satisfactory basis for determining what this cost is. No charge 
IS commonly made, therefore, for soil fertilit}^ consumed in producing a 
wheat crop except where commercial fertilisers or manures have been pur- 
chased for cash. 

Labour costs. — The cost for man and horse labour constitutes the largest 
item of cost in wheat production. It was found to be 41.4 per cent, of 
the total cost in j\Iinnesota during the years 1913-1917. With increasing 
wages for man labour and much higher feed cost for horse labour than 
prevailed during that period, the labour cost now^ assumes an even greater 
proportion of the total. The opportunity for reducing the man labour cost 
lies in efficient management. The average hours of man labour required in 
Minnesota w’ere found to be 12.3 and of horse labour 29.9. Some farmers 
are able to reduce the amount to 10 hours or less of man labour and 25 hours 
of horse labour , b}’' the use of large implements and effective methods. The 
cost of producing an acre of wdieat would be, therefore, considerably less 
than the average. The rate paid for man labour is a factor of importance in 
the aggregate cost of an acre of wffieat, but it is little subject to variation 
during the season. The rate of horse labour, however, may be controlled 
to a considerable extent by the kinds and amounts of foods fed and 
especially by the number of hours of labour performed annually per horse. 

The land factor. — band is one of the largest factors in wheat production. 
Not all land is suited to wffieat production. Climate also affects the growth 
and influences greatty the yield and quality of the wheat and ultimate] the 
cost of producing it. band that will grow "wheat and that is favourabl}?’ lo- 
cated as to climate is limited and is becoming increasingly more expensive. 

It is much more difficult to grow wheat profitabh^ on S 200 land than 
on S 100 land. It has been estimated that to secure the same percentage 
of profit on investment on § 100 land as on $ 25 land, a yield more than 4 
times as great must be obtained. The charge for the use of land may be 
computed from one of two bases. It may be charged at rental value wffiere 
cash rent is paid or the rental value can be otherwise determined. Or the 
charge may be made up of the items of cost, which are interest of the invest- 
ment in land, taxes, upkeep of drains, fences and other land improvements. 
Where the values are affected by proximity to a large city or market with 
a strong demand for towm lots or where values are greatly affected by specu- 
lation, as is noW' the case in the north central area, the rental value is perhaps 
the safest basis. ' 

In normal times when values fluctuate less widely, the interest on 
investment basis is quite satisfactory. In determining the interest charge 
prevailing, prices of land exclusive of buildings should be used and interest 
figured at the rate at which money may be borrowed on well-secured farm 
loans. 

In cost of production studies in ffinnesota (1913-1917.), the cost for the 
use of land was calculated to be 1 4,60 an acre or 28.2 per cent, of the total 
cost, band values have since risen and present costs are muchlarger. There 
is no way to reduce this cost per acre in wheat production except to 
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grow wheat on cheaper land. The bushel cost could of course be reduced 
by increasing the yield, provided the increase can be secured without cor- 
responding increase in other expenses (i). 

Seed pst. — The seed cost of wheat is determined by the quality and 
quantity used and the market value. The seed cost in ]iIinnesota, from 1913 
to 1917, was II. 4 % of the total cost of growing an acre of wheat. 

Machinery cost. — Machinery plays a large part in wheat production. 
In fact it is because the wheat crop can be so well handled by machinery 
that it is so popular with farmers. It is difficult to determine accurately the 
cost for machinery for a specific crop where so much of the machinery is 
purchased and used for all crops in common. 

The charge for the use of machinery is made up of depredation, interest 
on investment, repairs and oils, labour for repairs and care of machinery. 

Depreciation may be roughly calculated at 10 per cent, per year though 
in studies made in Mnnesota, the record depreciation over a long period 
of years was found to be only 7.3 per cent. There is a wide difierence in 
rate of depredation for different machines and also on difierent farms. 

In order to charge machinery values correctly it is necessary to deter- 
mine the acre cost of each machine and distribute it to the various crops 
concerned. The cost for machinery has greatly increased during the past 
two or three years owing to the increased pripeofnew machines, the in- 
creased cost of labour and repairs, and other expenses of maintenance. 

This increase is estimated to be 60 to 75 per cent. The cost for machi- 
nery in producing wheat in Minnesota, 1913-1917, was found to be 8.1 per 
cent, of the total cost. 

Cash Threshing Cost, General Expense and Twine. — The minor costs in 
wheat growing are composed of the cash cost for threshing which is about 
5.2 per cent, of the total, general expenses 4.3 per cent, and cost of twine 
for binding 1.3 per cent. 
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358 ~ Contribution to the Chemiec-hioiogicai Study of Micro-organisms Injurious 

to Winemaking, — Garino Canika, E. {R. Stazioneeaologica di Asti), ia Rivista di 
Ampelografla, Year I, No. i, pp. 2-6, bibliography of 10 works, Eeghom, Jan., 1920. 

On grapes spoilt by parasites, especially in wet years, besides the ordi- 
nary ellipsoid saccharomycetes of wine-producing countries, there are very 
numerous nficro-organisms, which may directly influence the regular 
progress of alcoholic fermentation. In the natural mictofloTa of the 
grape, the genus Botrytis, Penicilhum, Mucor, Aspergillus predominate among 
the moulds, mA Tontla sp„ Saccharomyces apicidaUts^it^h poAmtmoi 
alcohol, or quite incapable of causing fermentation in grape sugar among 
imperfect fungi; the action of all these micro-organisms is denoted by the 
productiqii of impleasant odours and flavours wHch be most injurious to 
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(i) See Bulletin 179. Minn. Agf. MxpL Station. 
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tile quality of the v^dne. The genera Piclnci and Willia, characteristic pro- 
ducers of ethets, may also be found. 

Generally the micro-organisms of the natural flora of the vintage are 
active in the combustion of sugars, acids, and nitrogenous substances, 
and the}" may secrete enzymes that hinder normal alcoholic fermenta- 
tion and may produce diseases. 

With the help of material obtained from the Zymological Section of 
the Royal Wine-making vStation at Asti, and other strains from the micro- 
biological laboratory of Professor E. Kayser of Paris, the author has 
investigated the action of some of these, micro-organisms on the gioups of 
principal acids which are norma% found in grape niitst. 

Cultures were sown in the must of the favorita grape, previously 
sterilised, kept at a temperature of 240C. for about fifty days, then analysed. 
The analytical data obtained for each test are summed up in the following 
table: — 
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These results lead to the following conclusions : — 

Pichia membramefiiciens and Willi a am mala did not sensibly dimin- 
ish the total acidity, because of the considerable increase of volatile 
acidity and lactic acid, although a considerable quantity of malic acid 
was attacked. The total ethers were present in more than normal pro- 
portions: dextrose and levulose were consumed in approximately the 
same degree. 

The same may be said of Botrytis cinerea, 

Dematium pullulam and PmicUlium glaucmn diminished the 

total acidity without producing an equivalent quantity of volatile subs- 
tances ; PenicilUum showed itself the most active acid destroyer ; de-aci- 

itm} 
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dificatioii was produced almost entirely at the expense of malic acid, 
of which ®/io disappeared. The sugars were also been attacked, dextrose 
with special intensity. 

In an experiment tried with must to which a.179 of sulphurous anhy- 
dride per litre had been added, Saccliaromyces ellifsoide'us caused regular 
fermentation, with a delay of ^^(8 hours ; the other previously mentioned 
micro-organisms did not develop, and 23 days after they -were sown 
the fermentative activity Was practically nil. 

359 " On the '^^Casse bleue of Wines. ■ — carles, P., in Comptes rendus de P Academic 

des Sciences, Vol. CEXIX, No. 26, pp. 1422-1423. Paris, Dec. 29, 1919. 

In continuation of the communication made by M. Pii^daeeu to 
the French Academy of Sciences on Dec. 7, 1919 on the “ casse bleiie of 
wines (i), the author communicates the following note: 

This “casse"’ has alreddy been known for a long time. It was 
specially studied in 1906 by M. M. Dagatu, T- Roos, and Boupfard 
at Montpellier. These writers have diflerentiated it from the “ casse 
bmne "" oi red wines called “ casse diastasique 'k 

M. PiKDAEEU writes that, practically, to prevent “ casse in wines 
rich in iron, it suffices to keep them in a reducing medium, by simply 
drawing them off into w^eh sulphured casks, but that it is always prefer- 
able to avoid the use of receptacles of unprotected iron for manipulating 
r>i preserving the wine. The observations of other writers lead to a 
different conclusion. 

The “ casse ferrique ” is notf controlled b5^ sulphurous anhydride, and 
if it were possible to keep wines protected from the air by sulphurous anhy- 
dride or some other gas, the practical result would not be attained, since 
all wine, before it is di unk, must be handled, and must inevitably come 
in contact with the air. 

The true treatment of this “ casse consists in adding to the wine 
an organic acid such as tartaric or citric acid. The latter is more generally 
used ; with the iron it forms a compound on which tannin, and cons- 
equently colouring matters, have little effect. The quantities of tar- 
taric or citric acid vary according to the intensity of the disease and the 
procedure is to make a preliminary test by commencing, for example, 
with 50 gm. of tartaric acid per hectolitre and increasing progressively up 
to rso gm. or 200 gm. if necessary in certain wines which, like that of 
J acquez, are raw materials. Citric acid is used in smaller quantities because 
it has a stronger action than tartaric acid. 

The action of sulphurous anhydride in preventing the “ casse ferrique "" 
has no practical effect. This was first shown by Bouffarb, Professor 
of Oenology at the Katioiiak College of Agriculture at Montpellier, who 
first investigated the “ casses and recommended sulphurous anhydride 
as a remedy for “ casse brune ” or “ casse diastasique 


(i) See i?., Feb., 1930, No. 250,' (Ed.) 
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360 *- Quantities of Butter, Cheese and Condensed Mili lade in Factories ii the United 
States During the War. — Pirxle, T, R. (Statistician for the U.S. Dairjr Division), in 
Hoards Dairymtm, VoL E'V'II, No. 20, p. 1000, i diagr. Fort Atkinson, J nine 6, 1919 

Making use of {a) the census results of 1909, (b) those of the manu- 
facturing census of 1914, (c) the reports of production of factories issued 
by the Bureau of Markets for 1916, 1917 and 1918, the author gives, in 
the subjoined Table, a summary of the quantities of butter, cheese and 
condensed milk (including evaporated milk) prepared in factories (exclud- 
ing home made products) in the United States during the last ten years. 

From these results it appears that great progress has been made in 
the dairy industry during these ten 5^ears and that also the condensed milk 
industry has almost doubled during the war; in 1918, a greater amount of 
milk was used in the condensed milk factories than was nsed for cheese. 


Quantities of butter , cheese and condensed milk 
made in factories m the United States from 1909 to 1918. 


Years 

! Batter 

1 {Pounds) . 

Cheese 

{Pounds) 

Condensed Milk 

{Pounds) 

1909* 

627145865 

311 1:5 730 

495 197 844 

1914 

i 786 003 4S9 

377,573409 

875 507 438 

1916 

• ■ 760030573 

314716739 

997835115 

mi • 

, . , 743S95068 

372540203 

135360559-4 

191S 

• i 793289301 

i. 352621615 

j 

1 1 675 477 360 


361 - Experimental Study of Electrc-Purificatlon of Milk. — aoterson, a. k. and 
Fmkei.stein, R., in The Journal of Dairy Science, Vol. II, No. 5, pp. 374-40C, 2 lig. 
Bibliography of 8 works. Baltimore, Sept, 1919. 

The principle of the process of electric purification of milk (electro- 
pure process) consists in heating the milk by means of a high voltage elec- 
tric current, and then cooling it. 

The apparatus consists of a receptacle for the milk, of a heater in which 
the milk is heated to 40^ C. by steam, of a supply tank for the electric pu- 
rifier, of a hot milk tank acting as reservoir to the cooler and of a cooler. 

The electro-pure machine. itself consists of several units, warying in 
number according to the quantity of milk to be treated. Each unit is com- 
posed of a series of 5 porcelain cups arranged as in the accompanying 
figure. The milk is distributed to the cups by a tap leading from a box- 
shaped distributing tank. The first cup of each series has about twice the 
capacity of the other cups. The cups of each series are arranged so that the 
milk entering the first cup will drain into the second enp^ which is placed 
slightly forward and below the first ; when the second cup is filled, the milk 
overflows by a lip into the third cup, and so on to the last cup of the series. 
In each of the smaller cups, which have a capacity of about 200 cc. is 
placed an electrode in the form of an insulated rod terminating in a 
copper disc. This disc is about the size of the inside of the cup and when in 
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place is very near the bottom of the cit] 3. Wrhen the machine is in operation 
the circuit is completed by the stream of milk, which by its electrical resis- 
tance is raised from 40® C. (the temperature ou its entrance into the machine) 
to 70° C. (thetemperaturewhenitpassesout). An alternating current is used 
In the machine illustrated in the accompanying figure the voltage is 
2300, the amperage is 14 and the frequency is 25. The three phase 
system is used. 



Electrical milk purifier. 


With electric current costing 5 cents per kilowatt-hour, the cost 
of working is $2.74 per hour for a machine with 6 units, which treats 5000 
pounds of milk per hour, exclusive of the cost of the preliminary heating 
to 400 C. 

As the literature on the subject of the efficiency of electrical treatment of 
milk furnishes but few data, the authors have dealt with the subject by 
making a series of careful experiments, the results of which lead to the 
following conclusions : — 

The “ Electro-pure '' process produces a very satisfactory reduction 
in the total number of bacteria contained in good raw milk and a, satisfac- 
tory reduction in the bacteria contained\ia" poor raw milk, and at the same 


s 
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time it destroys effectively nearly all lactose fermenting, endopositive or- 
ganisms contained in raw milk. 

3viilk issuing from the different units of the '' Electro-pure '' machine 
contains a fairly uniform number of bacteria. 

Electro-treated milk kept at 5-10^^ C. keeps well for about 5 days. 
At ordinary temperatures it shows no change in 24 hours but sours nor- 
mally in 48 hours. 

The destruction of bacteria in the electric purifier is due to the heat pro- 
duced rather than to the electric current itself. The electd c purifier furnishes 
a means of producing a very sudden high temperature for a short time. 

Heating to 70° C. by means of the electric purifier causes: — Ifittle or 
no precipitation of albumin ; no modification in the quantity of cream 
which separates on standing ; ap|)arently no destruction of the peroxidase, 
but a weakening in the reductase ; no modification in the feeding value 
of the milk. On the other hand, such treatment increases sensibly the time 
required for coagulation by rennin. In the experimental plant which was 
used by the authors, the electric purifier, after long use, was not 
entirely satisfactory; modifications in construction are required before the 
machine can be considered a commercial success. 

362 - Study of Babcock Test for Butterfat in Milk.-— Bailey, D. E., in the journal of Dairy 

Science, Vo!. II, No. 5, pp. 331-373, Bibliography of 28 Works. Baltimore, N. D, 

September, 1919. 

The Babcock test for butterfat in milk is used to a considerable and in- 
creasing extent as a basis of payment for milk to be used as such, as well 
as for condensing, and cheese making. It is also used in determining the 
milk production of individual cows, and hence is an important means of 
determining their value. 

In view of the importance of the test, the author has undertaken experi- 
mental work to determine the accuracy of the test as carried out at pre- 
sent, and to study the influence of some factors upon it. The results are 
summarised as foUows : — ^ 

I. The Babcock test for milk when read from the top of the upper 
meniscus to the bottom of the lower meniscus gave results which were higher 
than those obtained by the gravimetric (Roese-Gottlieb) method. On the 
average of 190 comparisons, the difference amounted to 0.060 %, 

2) There "was a considerable variation in the readings of the same sam- 
ple by a few individuals ; this was largely due to reading at different points 
on the upper meniscus, and it is believed that the higher readings were made 
at the top, of the upper meniscus, 

3, The breed of the cow^s and the stage of lactation had a smaU 
influence on the excess of the Babcock results over the gravimetric determi- 
nations. This influence is due in part to the variation in the size of the fat 
globules and in part to the variation in the percentage of fat present in the 
sample tested. 

4, The amount of fat left in the liquid below the fat column is quite 
variable and on the average equalled 0.13 expressed as readings on the 
neck of the test bottles. 

[361 . 
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5. Tliere were impurities in the fat column that on the average 
amounted to 0.7S of the readings. 

6 . The Babcock test would read about o.ii lower, depending 
somewhat on the per cent, of fat in the sample, if the meniscuses were not 
included in the reading. The value of the gain to readings due to the me- 
iiisctises more than of sets this low reading, wMcli is in agreement with 
the first conclusion. 

363 - "Utilisation of Bairy By-produets. — Kblt.y D. (Dairy Division, U S. Department 
af Agriculttire) , in J oimml of Dairy Science, Vol. II, No. i , pp, 46-49 . Baltimore, J an. 1919 

Waste of matter may be caused (i) mechanically (actual loss), or (2) by 
not using it in the best possible manner (partial loss). The dairy industry 
unfortunately too often wastes in both ways. Only the surplus skim milk 
which cannot be used for human consumption, should be fed to animals 
and ought to be much more employed than it is at present : 100 potttids 
of skim milk wdll produce 15 to 19 pounds of “ cottage cheese'' (i), whereas 
fed with maize to pigs it would produce only 6 pounds of live weight 
or 4.8 pounds of dressed pork. There is, therefore, in the former case pro- 
duction of about 7 times as much protein and energy as in the latter. More- 
over, in making cottage cheese " 80 to 85 pounds of whey is recovered 
from 100 pounds of skim milk, and this has half the food value of skim 
milk for feeding pigs* 

Skim milk and buttermilk can be used in that state as beverages or 
in cooking. One pound of '' cottage cheese " contains as much protein 
as I to I 54 meat, and can be used in a number of ways in cook- 

This is one of the best ways of using skim milk because “ cottage 
cheese " is easily and simply made and it can be consumed in large quanti- 
ties. But skim milk can also be used for making condensed skim niHk and 
skim milk powder. Whey from cheese factories contains on the average 
o.z % of fat which can be recovered and used in the manufacture of whey 
butter. Tactose, casein, etc., can also be made from whey. 

All the by-products of the dairy industr}^ if they are to be used with- 
out risk for human consumption (or indeed as animal food), should be pas- 
teurised. 

364 ~ Obssmtions on the Washing of Milk Cans, —webstek, r. o. {Bumm of chemis- 
try, U. S. Department of Agiiculture) , in Jourml of Dairy Science, Wol. II, No. i , pp. 5<>"5p. 
Baltimore, Jan. 1919. 

All account of data collected by the Bureau of Chemistry of the 
U. S. Department of Agriciilture (under the Food and Drugs Act) relating 
to the milk supply of one of, the large cities of the central western' part 
of the United States. 

The author notes the methods and equipment used by 32 milk 
dealers in washing the milk cans: 8 of them washed the cans by pouting the 
water from one can to another and 22' washed the cans in a tank ; only one 
used hot water and 2 clean cold water, while 28 used dirty water. In 23 

, (i) See Jam, 1920, No. 125. {Ed.) , ^ 
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dairies the cans were steamed, but in no case was the treatment effective, 
so that no dairy washed the cans in a satisfactory manner ; nevertheless 3 
dairies possessed what is considered to be the complete equipment : — tank 
with mechanical brush, rinsing tank, steam jet, air blast. 

Examination of the physical and bacteriological condition of 184 
empty milk cans returned from the city dairy to the country dairy, made 
during June and July, showed that 14 cans had a sour odour and 83 a foul 
odour which indicated bacterial activity in .these 97 millc cans. More than 
21 % of the cans, if used without further rinsing, would have contami- 
nated the milk with from 500 000 to 4 332 000 bacteria #per cc. of milk ; 
niilk produced in distinctly insanitary conditions rarely contains more than 
20 000 organisms per cc. 

To prevent this fouling of the cans they should be rapidly dried imme- 
diately after washing ; this can be done by exposing the milk cans to a 
blast of dry air ; 30 seconds exposure to such a blast is sufficient to pro- 
duce a great improvement. 

The author gives the following rules for w^ashing milk cans properly : 
Avoid the use of disinfectants ; they are unnecessary and may remain in 
the cans in sufficient quantity to be found in the milk, wHch would render 
the producer liable to legal penalties. 

For the'^proper washing, of the cans a tank with clean hot water is 
necessary ; washing powffier ; thorough brhshing by hand or by machine ; 
rinsing in clean water ; steannng for at least 10 seconds ; drying in a blast 
of dry, hot air of sufficient volume to dry the can completely in 10 to 30 
seconds. The lids should be cleaned in the same way. As soon as they 
are washed and dried the lids should be put on to close the cans and pre- 
i'ent their being soiled. Milk cans cleaned in this way reniain clean indefi- 
nitely and even in the hottest weather there is no opportunity for bacte- 
rial activity. 

365 - Composition and Identificationof Meat Extracts. — Emery, j. a. and Heulby, 
R. R., in Jourml of AgricuUmal Research^ Vol. XVII, No. i, pp. 1-17. Washington, 
Apr. 15, 1919. 

The Bureau of Animal Industry asked the authors to carry out experi- 
ments with the object of obtaining data regarding the differences in 
composition of extracts of meat prepared from : • — Muscle tissue, liver, 
spleen, heart, cured cooked meat, cured meat soak- water, and bones, 
all of which have been used in recent years in the preparation of 
meat extracts. 

The extracts used in the authors’ investigations were prepared partly 
in a large commercial establishment in the ordinary way, and partly in 
the laboratory, in much smaller quantities, but as far as possible by means 
of methods used commercially ; these latter extracts did not differ from the 
former either in physical appearance or in organoleptic properties. 

The methods ..used in the analyses were essentially those of Street 
{described in Thirteenth Report on Food Products for 1908, Meat Ex- 
tracts and Meat Preparations, in Conneotimi AgricuUnml Experiment Sta-^ 
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tion Re-port 1907-1908, pp. 606-672), The authors determined, in a 10 % so- 
lution of solid extract or a 20 % solution of liquid extract : — water, ash, 
sodium chloride, total phosphoric and, inorganic phosphoric acid, total 
nitrogen, soluble nitrogen, coagulable nitrogen, ammoniacal nitrogen, 
nitrogen preicipitated by zinc sulphate, nitrogen precipitated by 
taniiic-acid-salt solution, meat-base nitrogen (obtained by subtracting 
from the total nitrogen the sum of coagulable nitrogen + insoluble 
nitrogen + ammoniacal nitrogen + nitrogen precipitated by the 
tannic-acid-salt solution), nitrogen due to peptone-like bodies, non-nitro- 
genotis organic matter, piirins, creatinin, creatin, and nitrates. 
A series of Tables show the results in detail as well as some general averages, 
indicated in the Table below. The quantitative results show the follow- 
ing characteristic differences which depend on the nature of the extract: — 

The liver extracts show: — A low percentage both of total nitrogen and 
of “ meat-base nitrogen ; a low ratio of inorganic phosphorus to total 
phosphorus ; a very low percentage of total creatinin ; generally a very 
high percentage of non-nitrogenous organic matter. 

The spleen extracts show : — - A high percentage of total nitrogen ; 
a low percentage of meat base nitrogen ; a very low percentage of 
creatinin. The ratio between inorganic phosphorus and total phosphorus^ 
is lower than in all other extracts except that of liver. 



Non- 

nxtroge- 

nous 

matter 


Nitrogen in 

Crea- 
tin -F 

crea- 

tinin 

Ratio 
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nitro- 

gen 
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sulphate 

pre- 

cipitate 

Tannic- 

add-salt 

pre- 

cipitate 

c Meat 
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between 
creatin 
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tinin 
and 

nitrogen 

Muscle, bones, liquors (soaked and 

cooked). - 

Heart 

22.23 

1 9 -Si 
8.89 

15.90 

8.89 

42.63 

14 17 

50-32 

35 - 33 : 

7*25 

7.06 

0.732 

0.796 

Spleen (prepared in laboratory). . i 
Spleen (commercially prepared) , . ' 

1 24.34 

i 9.68 
! 9 - 94 , 

\ 2476 

If 

j 52no 

1 

! 

2.40 

0.27 

0.248 

0.03T 

Diver (prepared in laboratory) . 1 
Diver (commercially prepared) . . ' 

{ 41.22 

1 

21.10 

7.33’, 

1 55-32 

! 

1 39 - 26 j 

2.31 

03^ 

0.367 

0.048 


The heart extracts have a low percentage of total nitrogen compared 
with the muscle extracts, but much higher than that of liver extracts. They 
contain a considerable amount of non-nitrogenous organic matter and are 
next to liver extracts in that respect. Heart extracts differ from liver and 
spleen extracts in tHeir percentages of total creatinin and meat-base ” 
nitrogen ; in heart extracts the latter forms at least 50 % of the total ni- 
trogen. 

The extracts of soaked and cooked liquor of pickled and cured meat 
are easily identified by the invariable presence of nitrates. The quantity 
of total phosphorus present in these extracts is very small. In other' res- 
pects cured meat extracts resemble true meat extracts. Pickled meat 
extracts contain rather less creatinin than true meat extracts. 
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Muscle extracts have a high percentage of total nitrogen, “ meat- 
base ”, nitrogen and total creatiniii ; they also have a high ratio between 
inorganic phosphorus and total xihosphorus. 

The bone extracts prepared commercially and the extract prepared 
from soak-watei resemble muscle extracts. 

There are also marked diSerences in the physical properties, colour, 
texture and “ shortness ” (an extract is termed short ” when it quickly 
and easily breaks on testing its elasticity), hiver extracts are ver37' dark 
brown, their solution in water is dark red with a trace of fluorescence, and 
they are gummy. Spleen extracts and bone extracts are light chocolate 
to light yellow-brown in colour. The other extracts are lighter in colour 
than liver extract but darker than spleen extract; they are usually very 
short Their solutions are dark bnt not fluorescent. 

In addition to quantitative differences there are qualitative differen- 
ces, w^Mch the authors have used as bases for identiflcation tests for 
extracts of liver and spleen, either pure or in the absence of any conside- 
rable proportion of true meat extracts. These tests include ; ■ — ■ The 
acetic acid test recommended b}^ R. M. Chapin for distinguishing spleen 
extract b\^ means of the abundant yellowish-^vhite precipitate which 
is forrned ; Moeisch's test, which show^s the presence of liver extract ; 
testing for copper in the ash, which if present indicates liver extract. 
The presence of copper is also shown b}" greenish colour of the ash. 

Conclusion. — An extract can be conipletely identified by means of 
the following determinations: — Total solids, Ash, Sodium cHoride, 
Total phosphoric acid, Inorganic phosphoric acid, Total nitrogen 
Meat-base ” nitrogen, Pre-formed creatinin, Creatin, Molisch’ s, 
test, Acetic acid test, Test for nitrates, Test for copper in. the ash. 
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366 - Modiflcation in the Sulphate of Iron Treatment for Controlling Chlorosis of 
Woody Plants. — Aknadb, G., in Revue de ViticuUure, yearJXXVI, Vol. 1,1, No. J325, 

PP- 335-330, figs. 2, Paris, Nov. 20, 1919. 

Results of experiments carried out in May- June and at the end of 
September in tbe Jardin de la Station de Fathologie vegetale in Paris, 
on pear trees and Carolina poplars attacked by chlorosis. These ere 
the only plants attacked by chlorosis available to the author; but he 
is of opinion that the results obtained by him are applicable to vines 
similarly attacked. 

The suggested method is as follows:—- Holes 1.5 cm. to 2 cm. deep are 
made in the trunk or large branches with a punch ; by means of a syringe 
the holes are filled with a paste made by mixing 35 to 40 gni. of finely 
powdered sulphate of iron with 20 gm. of olive oil. 

The treatment, made preferably in spring, only acts on those parts 
of the plant which are above the hole. 

The treatment in question has the following undoubted advantages 
over the treatment formerly used, which consisted in placing crystals of 
sulphate of iron in the holes : — - Certainty in efiect, at least on the trees ex- 
perimented with (pear, Carolina pox^ar), rapidity of action (the trees became 
green again in a marked degree in a week), and persistency of greenness ; 
moreover, the treatment is very quickly done and economises sulphate of 
iron, as the syringe fills the holes almost without any waste. However, 
the method described has disadvantages which are absent from the method 
of painting freshly cut surfaces with ,a 20 to 30 % solution of sulphate of 
iron. The chief drawback appears to be the weakening of the trunk and 
branches in which the holes are made, especially in the case of young 
plants not provided with props. Also the addition of oil increases the cost 
of the treatment ; but as inferior olive oil and various vegetable oils would 
probably be just as effective and the quantity used is small the cost of the 
treatment should not be much, ' 
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367 - Diseases of tlie Tomato and the Strawberry lew to Soith Australia. — 

Osborn, T. G. B. in The Journal of the Department of AgrmtMtm of South Australia^ 

Vol. XXIIl, No. 5, pp. 437. Adelaide, Dec., 1919* 

In November, 1919, tbe author was informed of two serious diseases, 
attacking the tomato^ and strawberry plant respectively, not previously 
known in South Australia, There are reasons to believe that the two di- 
seases were in existence before then, but had not attracted much attention. 
In 1919, they were particularly serious in some districts of the State, caus- 
ing considerable havoc on certain farms. 

In the case of^the tomato, the first sign of change is the development 
of irregular brownish black blotches on the margin of the leaves ; similar 
blotches may appear also on the petioles and on the young stems At 
the end of some da3^s, the whole plant withers, and frequently dies. 

The pathogenic agent not being known, it is not possible at present 
to combat the disease. It was recorded in Victoria two or three years 
ago, and from 1918-19, serious loss was incurred. 

With regard to the strawberry plant, observations in the Hill district 
show that apparently healthy plants fade in the space of some hours 
w^hen the weather is wmrm ; although it is unusual for a plant to die 
at once during the first season in which it is attacked, it is hindered from 
regular development, and does not give any crop. 

The diseased plants have their young roots darkened. It is believed 
that the chciUge is due to a soil fungus. Up to xhe present, this disease 
has not been investigated. 

The disease under discussion can be propagated by planting stolons 
taken from infected plants. Healthy plants put into fields formerly 
filled with diseased plants’ ure duly iiifeited. It seems also probable that 
the disease can be spread from an infected field to an uninfected field by 
drainage and the carriage from one point to another of infected soil 
cliiigiug^ to workmen's boots or to agncultural tools. 

The two diseases are being studied by the State Department of 
Agriculture. 

DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PUNTS, 

■msisTMT - Disease Resisting Potatoes, Obtained in France* — See No. 314 of this Review. 

' , PMHXS 

" MEANS 3 ^^ '* Weather Forecasts at the Station ofAgrleiiltural Meteorology at MontpIIler, 

Of PEEVENBON M Relation to Control of Mildew and Other Diseases of the Yine. — Ferrouillat, 

, AND CONTROI, ia Comptes rendus ies s&ances de VAcadSmie d^ Agriculture de Frmwey VoL V, 36 No. Nov. 26 

1919, pp. 919-925. Palis, 1919. 

After a hard frost, which ou March 26, r%8 in theDepartment of 
. Heratiltalone,damagedthevinesto the extent of aboutsmiUioii hectolitres 

of wine, in , a few hours, M. Hoitdah,!,®, at that time Professor of 

gg : physics and meteorology at the National College of Agriculture at Mont- 
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pellieij organised a Service of meteorological and agricultural inquiry, 
at tlie request of the Central Society of Agriculture at Herault. M. E.A- 
VAZ, who then was Birector of the Research Station for viticulture, un- 
dertook to furnish information regarding vineyards. From the foEowing 
April, the College of Agriculture published, every morning, a Bulletin of 
information which was posted at Montpellier and at Beziers, the two 
principal vine-growing centres of the district. 

The weather forecast was based on observations of the central meteoro- 
logical Bureau of France, and especially on those made at the Mont- 
Aigoual Observatory, which enabled M. Houdaille to forecast, fairly 
accurately, 4S hours in advance, the temperature, wind and rain at ^lont- 
pehier. 

The notices related particularly to forecasting frosts and the expe- 
diency of measures to be taken against fungoid diseases and insects 
injurious to the vine. 

The Service was quickly extended and the Bulletin was brought 
to the notice of interested parties by means of a daily telegram posted 
at the town-halls of subscribing communes, and by means of notes inserted 
in the local press. 

The results obtained by the meteorological Station of the College of 
Montpellier impressed the public authorities and led to the creation, in 
the Ministry of Agriculture, of the Service of agricultural meteorology. 

The CoEege meteorological Station was transformed into the local 
Station of agricultural meteorology and was installed on the Bel- Air, 
estate 3 km. from the town of Montpellier and about 1..5 km. from the 
Agricultural College. 

To complete the meteorological information furnished by the local 
meteorological vStation, M. Ravaz organised 32 smaE meteorological out- 
posts in the area assigned, recording maximum and minimum tempera- 
tures, temperatures during rain, the date, hour and amount of rainfall, 
the development of diseases, the appearance of insects, etc. 

These outposts work as foEows : — 

(1) Every time rain faEs the person in charge at the outpost sends 
the meteorological Station a postcard stating the amount of the rain- 
faE, the temperature during the rain, the duration and time of the 
rainfall. 

(2) In addition, every Monday, each outpost sends an abstract 
of its meteorological and biological observations. 

(3) All this information is ‘carefuEy checked on arrival at the 
Station, and is then methodicaEy classified and entered in a tabular state- 
ment ; the meteorological observations are also recorded as graphs. 

It is thus possible very quickly to get a clear idea of the past and 
present meteorological and biological conditions of the area served by each 
outpost. " ^ 

With the help' of all these data, the Birectox of the Station issuing no- 
tices is in a position to predict the course of diseases of the vine and to 
give suitable instructions. The forecasting of, attacks and invasions of 

[tmi " 
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milde-v^', in the south, is the disease most feared, is based on the 

folioi’ving principles:— The development of mildew depends on two es- 
sential factors, namely, temperature and moisture. It comprises 3 
stages : — 

(1) The germination and penetration into the plant of active germs, 
(attack). 

(2) The development of the parasite in the invaded tissues, (incu- 
bation). 

(3) The appearance on the outside of wounds or spots, some sterile 
(oil-stains), some fertile (efflorescences) (invasion). 

For the attack live germs, atmospheric moisture (from rain, dew, 
and mist remaining for a certain time on the herbaceous organs), and 
suitable temperature are needed. 

The presence of germs is easily detected. When this is ascertained, 
the attack only depends on the temperature and the persistence of 
moisture required for the germination of the spores. 

Except at the commencement of growth, when a sufficiently high 
temperature is sometimes lacking, and during the summer, when rainfall 
is almost immediately evaporated, it may be said that any rain in the 
growing season starts an attack. 

The three stages, which represent the complete evolution of a summer 
generation of the parasite, have a constant duration, with the vines in 
full growth in the south of France and under the ordinary conditions of 
cultivation; this period lasts 7 days. Its constancy is remarkable and 
this fact makes it possible to predict and announce 7 days in advance 
the date of appearance of each invasion. 

By treating the vines so that they are covered with copper at the 
time when the attack is about to commence (which is known 7 days 
before), they are safe for several days from attack by the germs. 

There is, therefore, advantage in limiting the treatment to the time 
when it is really necessary, which produces a considerable saving of fun- 
gicide and labour, and obtains the best possible result by applying the 
fungicide at the precise moment when the effect of the treatment will be 
greatest. 

The practical results obtained in 1918 and 1919 were excellent, and 
it was possible to fix the most favourable periods for treatment and bring 
them to the notice of persons interested, by notes in the local press. 

There is every reason to expect good results from the method in future. 

In addition to mildew, the Station of Bel* Air and its outposts deal 
with other diseases of the vine and the appearance of its pests Co- 
chylis'', *^Eudemis'', etc.), by indicating the most suitable dates for 
their effective control. 

370 - Keeping Bean Seed until it Is Old as a Means of Controlling Bacteria! BUght of 

Beans {B^cierlnm Pfy&$eoJli% — Rapp, W., in Science, New Series, Vol.E, 
No. 1303, pp. 568 Eapcaster, Pa., Dec. 19,1919. 

In the course of research on the bacterial blight of beans {Bacterium 
PMseoli E;. F. Bm:.) at the Oklahoma ^Agricultural Experiment Station 



DISBASKS OB VARIOUS CROPS 4OI 


in the United States, it \A;as noticed that the most efiective method 
hitherto evolved for eliminating the disease is the use of old seeds in 
sowing. 

Tc test this fact, the infected seed obtained from experimental 
plots at the above-mentioned Station was collected each year and 
stored. Beans 4 and 5 years old have never produced plants attacked by 
bacterial blight, but the percentage of germination has been so low as 
to prevent their use tmder actual farming conditions. Seed 2 and 3 
years old — with one exception ascribed to accidental infection — have 
given plants free from bacterial blight. 

Results obtained, show that the use of seed 2 and 3 years old furnishes 
plants free from Bactcrmn Fhaseoli, w^hen planted in uninfected land and 
at a sufficient distance from other areas cultivated under beans, to insure 
the impossibility of accidental infection. Such seed, moreover, has a 
sufficiently high percentage of germination to make its use practical under 
actual farming conditions. 

371 ~ CoUetoirlchiim Lindemuihhmm^ attacking the ‘‘Chevrier” BeaHj 
in Austria. “ See No. 316 of this Review. 

372 - PhomsL sp., a Dauteromycete Parasitic on Cr/pressws spp., in South Africa. 

— BoxTOiviLEY, A. M., in The South African Journal of Science, Vol. XV, No 8, pp 613' 
617; 4 pi. Capetown, 1919, 

. A severe attack by a disease, then unknown, on some young plants 
of Citpressus imdosa and C. mzonica at Belfast, Transvaal; was first noticed 
in March, 1915. Examination of the diseased plants revealed the presence 
of three fungi, Pestalozzia sp., sp. with typical pycnidia and small 

globose spores, and another Fhorm with pycnidia of an unusual shape and 
rather large fusiform spores. ^ As a result of inoculation and cultural 
experiments made during the same year it was possible to ascertain that 
the third fungus was the cause of the disease. 

A still more serious outbreak, identical with the first as regards symp- 
toms and results, but showing the presence of the second Fhoma only, 
was noticed on C. mmocmpa at Pretoria in March, 1918. 

Recently the fungus has been identified with a Phomu described by 
Hahn, HARruBY and Pibrcb as parasitic on Jmipmis spp. 

The disease caused by the fungus is characterised by discoloration 
followed by withering and the death of the leaves and stems attacked ; 
small black dots, v^hich are the fructifications (pycnidia) of the fungus, 
are present on the dead leaves and stems. 

In the inoculation experiments made, wounded plants were infected 
in a few days, while unwounded plants were, with difficulty, infected only 
after some weeks. It was discovered that moisture is essential for the 
development of the disease. ' ' , 

Spraying with' Bordeaux, Mixture is recommended as an efiective 
means of controlling the disease. ■ ■ • , 
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INJURIOUS INSECTS AND OTHER TOWER ANIMAES 

373 - farylng Beiiaviour of Various Kiiids of Toliaeco as legards Insects, in Cambo- 
dia* — See No. 330 of tliis Review. 

374 - ComparatiTC action of CMoropicrin on the Injurious Beetles CaMndra. 
orfzae and TriboHum navale (— T. ferrtigineum) (i) Bertrand, — 
G., Brocq-Roussetj and BaSSONVille, in Compies mtdus hehdomadaires des seances 
de I’ Academic des Sciences, 2nd Half-year^ 1919, Vol, CEXIX, No. 26 (Dec. 29, X919), 
p. Z42S-1430, Paris, 1919. 

Triiolium nmde E. (= T, fermginmm F.), wMch lives in the caryop* 
ses of damaged cereals, in bran, old dour etc., bas been observed by the 
authors, but only in smaller numbers, in maize, more strongly attacked by 
Calanim oryzm (2). According to a preliminary experiment it appeared 
to the authors that T. navde is unable to attack healthy caryopses, and that 
it is only able to live on those which are already perforated by C. oryzae. 
It causes less extensive damage than that caused by the other beetle, but 
nevertheless its destruction is necessary especially in certain determined 
cases. 

It may be supposed that the treatment of caryopses with chloropicrin, 
in the circumstances previously indicated by the authors, would destroy, 
at the same time, C. oryzae and the other parasites which eventually ac- 
company it. But the authors have shown that, restricting themselves to 
the limits in strength and time which assure the death of C. oryzae, the 
Tribolium beetles resist ; and the separation of the two parasites is, so to 
speak, quantitative. 

Does r. imvde protect itself better than C. oryzae in the interior of 
caryopses? Is it less sensitive to the action of the toxic vapour? In 
order to prove this the authors measured, in a senes of parallel experiments, 
the comparative action of bhloropicrin on T. mvak and C. oryzae, proceding 
as in their previous experiments. 

The results obtained were as shown in the following table, the insects 
being collected in groups of to, the capacity of the flask being 8 litres, 
and the temperature between +14® and +19® C. 

These results show clearly that the cause of the separation of the 
species of insects in the treatment of the infested caryopses is explicable 
by their unequal resistance to chloropicrin. 

The comparative measures have been completed by the following 
experiments:— 

(^i) In 2 8-litre flasks were placed 6 litres of maize containing 
C. oryzae and T, navde ; in the first flasks was placed a dose of chloro- 
picrin corresponding to 25 gm. per cubic metre, and into the second a dose 


(i)SeeR., J-Uly-Sept., 1919, No. 10.^9-1050 ; i?., Jan;, 1920, No. 1^8; I?.; Eeb. 1920, No. 
274 ; See also No. 37S of tMs Review. — (2) See R., Jan., 1920, No. 148. {Ed,} 
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Ntimber of grammes of Fatal time 

chloropicrm per cubic metr C, oryzae 


h. m. 

1 15-0 

8.15 

3 0*15 

4 5.10 

5. ' • 4.30 

6 3.45 

7 • 3.35 

8 3‘0 

9 2.30 

10. 2.15 

15 1-30 

20 1.20 

25- 1-5 

30. 0.50 


h. m . 

40.0 
17.30 

10.0 

7.50 

6.15 

5.15 

4-30 

4.15 

4.0 

345 

2.50 
2.10 

1.35 

1.20 


corresponding to 30 gm. ; after 24 hours all the C. oryzae beetles were dead 
’ and about 50 % of the T, navak beetles remained alive. 

(h) The conditions Were the same as those in the preceding experi> 
ment but the time was longer ; after 24 hours only the C. oryzm beetles 
were dead ; after 60 hours all the T. navde beetles were also dead. 

(c) As in a and b but increasing the quantity of chloropicrin ; with 
38 gm. per cubic m. after 48 hours there were still someT. beetles 
alive ; with a dose of 40 gm. and alter the same time all the insects were dead. 

From a pra^ctical standpoint it is easy, on a basis of the quantitative 
results obtained, to determine the necessary conditions for the simul- 
taneous destruction of the two species of beetles. The authors have suc- 
ceeded, in the case of maize, in treating caryopses enclosed in sacks, 
ex'actly as they have described in the case of C, ory-2f^^^^(i),^but^allowing ^ 

the chloropicrin to act for at least 24 hours. i 

375 - Teimttychm telarius, a Mite injurious to the " Chevrier ” bean, in Austria, insects,, etc] 

— See No. 316 of this Review. wjtjeiouS j 

to fawons;" j 

376 - Sphaerolecmium prunastriy Scale Insect In jurious to Flum Trees^ In crops , i 

Italy, — Silvestri, P., iu BoUeiiino del Lahoratbrio di Zoolo'^ia gemrale e agtafia della M. 

Scmla Siiperiore d'AgricoUum in Porfici, Vol. XIII, pp, 70'‘i26, 38 figs. Portici, 1919. 

Morphological and biological description of SphMwkmmm pmmstri 
Fonsc., recorded Mtlierto from France, Bohemia, Italy, North America and 
Japan. This scale insect is certainly of pale arctic origin. In Italy it 
has been found in Calabria (Cosenza), Campania (provinces of Caserta 
and AveUino) Apulia (Altamura), in the Abruzzi (provinces of Campo- 
basso and AquMa), in the Marches (province of Macerata), in Umbria (Be- 
vagna) and in the south of Sardinia. 

The favourite host of this scale insect is the wild plum (Pmmis spi- 
nosa), followed by the cultivated plum and, according to certain writers, 
also the peach. ' ^ 


(i) See R . Jan., 1920, No. 148. { Ed ,). 
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The damage caused by the insect is direct, by the abstraction of 
nutritive sap, and indirect by the abundant sugared substance wMcli it 
ejects b3" the anus and which serves as food for fmiiagines 

S. prnnastri has, in Italy, various natural eneiiiies, of which the au- 
thor describes the morphology and biology as well as the respective 
hyperparasites. 

Among the beetles which prey activety on the scale insects are Exo- 
chomus 4-pmkdi^tus (T.) and Hypemspis campesins Herbst. The larvae 
of the latter have been found, to a small extent, attacked by Homalotylus 
fli.zmiftius (Balm.) . 

Among the li^^menopterae which have been recorded as parasites of 
the scale insect are Cocoophdgus scutellaris (Balm.) Westw., C. ho'wardi 
Masi. Phaenodiscus aeneus (Balm.) -™ in their turn attacked by Cerapte- 
rocems mirabilis (Westw.), Pachyne-uroiy cocconmi (T.), Perissoptems zebra 
(Ktirdjttmov) and by the mite Pedicidoides ventricosus (’Mewp.), Aphicus 
puncHpes (Balm.) and Microterys hmafm (Balm.). 


377 - Insects Injurious to the Avocado {Persea ^raiissim&)s> in the Islands of 
Trinidad and Tobago^ West Indies. — urich, f. w. in , Bulletin of the Department of 
Agriculture, Trinidad and Tobago, Vol. XVIII, Part. 3, pp. 129-131, 2 pi. Port-of- 
Spain, 1919. 

Full growui trees of Persea gmtissima are generally free from insect 
pests and only occasionally suffer from scale insects and from caterpillars 
of the moth Stericki alhifasciata ; on the other hand the Avocado in the 
early stages of its growth is very liable to insect attacks. During the dry 
season scale insects find theniselves in very favourable conditions for in- 
crease, and at the conmiencement of the rainy season caterpillars may be 
found in large numbers. 

The following insects have been noticed up to date on the Avocado 
[a) Ants : — (i) Solempsis gemhMa, a serious pest to young plants, not 
only because it encourages and protects the increase of scale insects genet- 
ailj^ but also because it eats the tender bark of young shoots and stems ; 
they can be controlled b^^ destroying the 'nests with carbon bisulphide 
and potassium or . sodium cyanide ; boiling water may also be used ; 
the treatment will be more effective if a little resin wash is added to the 
boiling water ; if the ants are on the roots and stems, spraying with resin 
wash and nicotine can be resorted to, but frequent applications may be 
required as the ants ver^^ soon return from neighbouring nests to the 
plants. Trees can be protected by means of bands painted with special 
sticky substances; napthalene flakes dusted round a plant will keep 
ants away for a few, days. _ ^ 

(2) Cremastogaster hrevispinosa, a species of ant less injurious than 
the preceding one because it confines itself to protecting the scale insects 
living on the tree without eating the bark ; it makes its nest under loose 
dry bark and in rotten wood ; the nests should be removed as completely 
as possible and the places should be painted over with crude oil or strong 
resin wash. A 





INJURIOUS Vertebrates 


4<>5 


[h) Scale insects : — (i) PnlvUiaria pyriformis ; (2) Aspidiokis des- 
trnciof ; (3) Saissetia nigra ; (4) Pseudococcus nipae ; (5) P, citri ; the first 
of these is the most common of the five ; hardly an Avocado tree is entirely 
free from it ; most of the scale insects can be controlled by their natural 
enemies by keeping ants away from the tree ; when numerous, spraying 
with nicotine siiphate in combination with resin wash or soap can be re- 
commended. 

{0) Moths : — • Stericta alhijasciata : — sporadic attacks hj the cater- 
pillars of this moth, wliich destroy the young leaves and flowers of the 
Avocado are noted ; the caterpillars ate gregarious and live in nests made 
by webbing leaves and branches with silky filaments ; usually the cater- 
pillars are controlled by natural enemies of which the most important is a 
tachiiiid fly ; they may also be destroyed by removing the pests and burn 
ing them, but this has to be done with care and despatch as the cater 
pillars, -when alarmed, let themselves down to the ground by silken threads 
and disappear in the grass, 

(d) Minor pests*:— (i) Selenothrips rubrochtcius ; (2) Heliothrips 
haemorrhoidalis; (3) Aleurodicns neglechts ; for control, resin wash or 
nicotine sulphate are recommended. 

IISiJURIOUS vertebrates 

378 - Control Expsriments Against Field Mice Made in 1919 in France. — VAvssifeRE, 
P,, RiNgELiMANN, Haller and, Flitchet, E., in CompUs rendus des siances de T Academie 
d' Agriculture de France^ Vol. V, No. 34, pp. 885-S89 and 873-877. Paris, C919, 

In 1919 M. P. VAYSSikRE first of all made at Lechelle, near Soissons 
(Aisne), experiments on the use of poisoned baits and in particular with 
arsenious acid^ ntix voniica, and carbonate of barium. Rolled oats im- 
pregnated with arsenious acid (by means of a barrel turning on a horizontal 
axis) appears to be specially useful as a bait for distribution in crops 
damaged by field mice. 

But the experiments dealt more especially with, the practical 
use of cliloropicrin (i) in the control of these rodents. This toxic 
product lends itself easily to treatment on a large scale. It has been 
applied on over 15 hectares in the Aisne, Oise, and Somme. It suffices 
(as a measure of precaution) that the workmen should wear protective 
masks (pattern A. R. S.). 

Two methods of treatment- have been tried, with pure chloropicrin 
or an emulsion of 10, 15 and 20 % in potash coconut oil soap. The first 
inside the mouse holes and the other on the surface of the soil by simply 
scattering the product. The first of these two methods of destruction 
would certainly be the most efficacioits if it was possible to apply it in 
practice ; but it is generally imptacticable, the number of holes per sq. 
metre easily amounting to 30 or even 40. With the second method, 

(i) See R., July-Sept. 1919, Nos. 1049 ,an<J 1050 ; i?., Jan., 1920, No. 148 ; R., Feb., 
1920, No. 274. {Ed.) ■ , , 
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about 60 litres of the liquid per hectare axe used. Possibly in the future 
a more rapid inethod may be devised, which would consist, fov example, 
in the use of watercarts furnished with a perforated distributer, at a height 
of about 10 cm. above the ground. The construction of a special apparatus 
may also be expected. 

The results reported by M. VAvssibRE have suggested the following 
observations to Ringelmann, Haluer and E. Peuchet. 

M» Ringeehann is not in favour of spraying chloropicrln on the soil 
by any means whatever. The spraying* of an^^ liquid leads to the eva- 
poration of this liquid and an heavj^ discharge of the gas which it 
contains in solution, wliich, in the present case, would be dangerous for 
the workmen. Further, the work of spraying is relatively hard. Finally 
the speed in, advancing should be relatively low so as to apply suffi- 
cient liquid per unit of surface. 

The application of chloropicrin by watering, if this process is recog- 
nised as effective, seems to M. Ringeemann the most practical; it is 
only a case of moving a watercart over the fields, which is possible by 
giving the wheels a width of rim sufficient to prevent them from, sinking 
too deep and thus increasing the power needed for drawing them. The 
reserv-oir for the liquid can communicate (by a distributor similar to that 
described in the case of the introduction of the liquid in the soil) with dis- 
tributors \¥orking over -a great width ; the apparatus could be moved 
fairly quickly by using a tractor. 

For the introduction of the toxic liquid into the soil a scarifier or 
cultivator is used whose w-orking parts are fitted beliind with a small tube, 
whichnllows the toxic liquid to run out to the desired depth, in the leqitired 
quantity for each metre passed over, the liquid comiug from, a reservoir 
fixed on the frarne of the cultivator. The reservoir would be provided 
with a rotary distributer or, what is simpler, mounted like a Maiiotte vase, 
ensuring a constant delivery per unit of time. In any case the materials 
to be used in construction would have to be resistant chloropicrin, a 
question which concerns chemists. 

M. Haeeer observes that any apparatus made of metal, particidarly 
of iron, w^ould be damaged by chloropicrin, as all chlorine compounds 
attack iron ; the apparatus w^ould be useless in a short time. It is 
necessary, therefore, to use w^ood or vulcanite, but the apparatus would 
be too expensive. On the other hand, chloropicrin can only be used until 
present stocks are exhausted, since if it had to be made sjjecially for con- 
troEing field mice the cost wuuld be too high. 

Finally, M. E. Peuchet has suggested a very simple process for the 
control of field mice, successfully tested by Mm and wMch he has seen 
carried out in Ea Bauce. TMs process consists of making, by means of 
a borer, holes 50 cm. deep in the soil, in the runs of the mice ; the wads 
are smooth, and the field mice who tumble into the holes cannot get out 
of them. If tMs method does not destroy all the field mice, at least it 
destroys a great numbers 

[ws] 
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Agricultural Accounting Offices in Sweden 

by Professor H. Jtjhlin-Danneem 

Secretary of the Royal Academy of Agriculture of Sweden, 

Since the beginning of 1890, great efforts have been made to speed-up 
the development of small farms in Sweden, and, in this eoiinection, attempts 
have been made to encourage the small farmers to keep accounts regularly 
(i) especially by giving premiums to those that do this. The money re- 
quired has been furnished by the Riksdag ” which, since 1910, has voted 
an annual appropriation of 15,000 kronen (2). This sum is distributed to 
societies for rural economics, or to accounting unions for use in this way, 
especially to subsidise accounting bureaux to help farmers to keep their 
books. 

With the aid of this State subsidy, seven societies for rural economics 
and two accounting unions have established agricultural accounting 
offices. Of these, only the accounting office of the province of Malmohus 
has attained any wide activity, whilst, in the majority of the other pro- 
vinces, the offices have not become important. 

In 1916, the General Agricultural Society of Sweden, which had just 
been founded, established an exploitation bureau with the objects 
of aiding farmers to keep accounts, to draw conclusions from them that 
would be of assistance in managing the farm, and to give advice on cpies- 
tions of rural economics. 


(1) See i?., Feb. 1913, p. 173 for tlie article by M. I^. NanneSon on the Measures Adop- 
ted in Sweden to encourage Book-Keeping among Farmers. {Ed,) 

(2) I gold krona — 1 s. 1 ^f^d, {Ed,) 
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By leaving tlie scientific elaboration of the accounting material from 
the accotiiitiiig bureaux to the director of the exploitation bureau '' 
of the agricultural society, continuity in all tliat sphere of activity has been 
obtained. 

The provincial accounting offices are made use of mainly, by the small 
farmers ; generally speaking, .only 25 % of those making use of the offices 
have been farmers owning more than 75 .hectares, as this is the largest 
area for which the State subsidy towards accounting expenses can be 
claimecL 

The proportion proprietors and tenants among those using the offices 
is not known, but it would probably be the same as that found among 
the farmers in the" countr\% about 16 % of whom are tenants. On the 
other hand, the '‘exploitation bureau'' of The agricultural society is 
made use of largely by farmers owning larger areas. 

The income of these offices consists chiefly of subsidies from the State 
and from the agricultural society on which the office depends, together 
with small sttnis paid by members of the society or payments for accounts 
accredited by the office. 

The State subsidy reaches a maximum equal to the sum allowed by 
the agricultural society and may not exceed 15 kronen per account. In 
addition, it can only be paid during the first four years in which the farmer 
has recom'se to the bureau for help. The upkeep of the " exploitation 
bureau " of the agricultural society is assured solely by the contributions 
of farmers who come to it for assistance. 

Most of the offices have no other expenses save the salaries paid to 
the persons who administer them, and the salaries usually consist of a 
small fixed sum plus contributions from the clients. In the only account- 
ing oilice of any importance, that of the province of Malmdhus, where 
over 150 accounts were brought in during 1918, the office staff consisted 
of four persons with salaries amounting to a total of 88x6 kronen, while 
the other expenses such as rent, office supplies, etc., came to 1890 kronen. 
The director, who worked 7 hours a day, was paid 4,000 kronen, and tra- 
velling expenses amounted to 1250 kronen. 

At the " exploitation bureau " of the agricultural society, the staff 
consisted of 6 persons ; the director worked seven hours a day, was paid 
12,000 kronen, and received , a travelling allowance of 40 kronen a day. 
As a general rule, the director should have studied agricultural science. 
A premium is not paid to fanners for neatly-kept account books. 

Tw’-o main types of accounting are in use 

Tvnn A : Simple hook-keeping, — ■ This is intended to give a general 
view of the economic condition of the farm. The gross return, the cost 
of working, and the net yield of all the farming economy are calculated ; 
the income and expenses are distributed among the various branches of 
the farm, the commercial movement between these branches is ascertained 
and, if required, the cost of labour is appropriately distributed, so that 
all the figures and information that can serve as a basis for the economic 
calculations ' necessary to guide the farmer can, easily be obtained. In 
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tHs type of accotintj no special calculations are made of tJie special profit 
and loss appertaining to the different branches of the farm. 

Special accoiiiits are opened for: — - 

1) the farm ; 

2) the exploitation of the forests (eventually) ; 

3) the household ; 

'1. 4) private consumption; 

5) provisions (eventually) ; and 

6) other sources of revenue (eventually). 

The accounts will be kept b3^ the system of double entry. 

Type B : Extended book-keeping. — This consists of the detailed cal- 
culation of the profit and loss (special accounts) appertaining to the different 
branches of farming ecoiiom3s such as milk production, rearing young 
stock, pig breeding and, eventually, the different crops. The calculations 
are sufficiently detailed to show the production costs of the products 
sold and the transformation value of the products consumed on the farm. 
This type of book-keeping requires more detailed preliminary data than 
the former. 

The lists and accounts that usually require to be made up are as 
follows : — 

1) Inventory of the assets and liabilities at the beginning and end, 
respectively, of the financial year; 

2) cash account ; this also shows the state of credit ; 

3) account for the products and Evestock ; 

4) day-book showing the hours worked by the men ; 

5) inventory of dead-stock ; 

6) account showing the distribution of labour to the appropriate 
accounts ; and 

7) household expenses accomit. 

Among these, the first three numbers are always essential, whilst 
the need for the others depends on the size of the farm, and the extent 
to wMch it is desired that the accounts should be kept. In a simpler 
form of book-keeping, however, the account for products and livestock 
can be replaced by a household accoimt. 

in addition to farming, some industry of greater or lesser extent 
;is carried on, such as a saw-mill, flour miU, distillery, starch factory, etc., 

: accounts should be added deaHng with these special branches of the farm. 

; The ntunbers of audits ‘of accounts made in 1919 consisted of 68 for 
:: farms with over 75 hectares of fields and 173 for farms with less than 75 hec- 

5 ' tares. 

( 

i During 191S, special studies, based on abstracts of the accounts, 

; were made on 15 properties only. The greatest difficulty met with was 
the lack of interest shown by the farmers for accounts carefully and suit- 
ably kept. The large farmers prefer to keep their accounts themselves, 
j; and according to the method with which they are already famihar. The 

farmers as a rule keep no accounts at aE. - 

i’ ' '' 



410 JUHI^IN-BANOTiai" — AGRICXTI^TURAI, ACCOUNTING OFBICKS IN SWKDKN 

The reports given, do not, therefore, disclose the individual situation of 
the farmers, and the different farms are indicated by numbers and all the 
figures are recalculated with hectares as a basis. 

Reports piiUisked : 

T. Nanneson: Results of farm book-keeping in the province, of 
Malmohus from 1903 to 1913. 

» » Do. from 1913 to 1914. 

Results of Swedish farm accounts: i) 1914-1915. 

>) » • » » » )> )> II) igi5’"i9^^‘ 
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379 - Tlie Comparative Elfectiveiiess of Certain Culicifnges under Laboratory Gondi- 
tiOES, — Bacot, a. and Talbot, G,, in Parasitology ^ Vol. XI, No. 2, pp. 221-236, i fig. 
Cambridge, February 1919. 

A detailed report of investigations of the comparative efficiency of culi- 
cifnges, conducted for the British War Office. 

For the purpose of testing culicifuges, numbers of Stegomyia fasciaia 
'(the yellow fever mosquito) bred in incubators were placed in cages kept 
in the laboratory. The efficiency of the preparations was tested by coating 
the forearm with a definite quantity of one or other of them, and expos- 
ing in a cage, each test being controlled by inserting after a short interval 
the other and untreated arm in the same cage, the number of bites being 
compared in each case. By this procedure it was hoped to obtain a measure 
of the relative protection which the culicifuges might be expected to afford 
when used under practical conditions against Anopheles mosquitoes. 

In the first series of trials, conducted within 15 minutes of application, 
8 preparations out of a total of 22 tested gave satisfactory results. Their ac- 
tive ingredients were (i) oil of cassia i 02. and brown oil of camphor 2 oz. ; 
(2a) oil of cassia 2 ozs and oil of peppermint, i oz ; (5) oil of eucalyptus 
2. 0Z. and citronella oil, 2 oz. With liquid carbolic acid 4 drops ; (9a) crude 
naphthalene (coke oven) 3 parts and camphor i part, (10) “ crude 
Parasit (15a) hght wood oil, 33 % in a wax preparation ; (21) oil of 
turpentine, 22a) '' Eawson's Anti-mosquito Compound These prepa- 
rations were then tested to ascertain for what period their protection 
could be depended upon. Preliminary trials indicated that this period 
was not likely to extend for more than two hours between treatment of 
the arm and exposure in the cage. None of the preparations gave complete 
protection in this series of trials ; the most effident were Nos. 1,21, 2a, 
15a, and 9a, over a two hours period. 

Observations on the behaviour of the mosquitoes during the tests 
^ssuggest that the protection afforded does not result from a dislike of the 
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insects to tlie ciilicifuge, but to its obscuring the attractiveness of the 
human odour. 

Regarding the make up of the essential ingredients it was found that 
fluid preparations were inconvenient and tended to be wasteful in appli- 
cation. Soap preparations, unless very soft, are apt to be difficult of eco- 
iioiiiic use and in either case are more readily dissipated by perspiration than 
wax5^ or gieas}^ ones. Cttlicifuges prepared with grease are more easily 
appHed but are not so lasting as those put up with wax. Soft wax prepa"- ^ 
rations, correctly adjusted to the temperature in which itis proposed tot 
use them, are most suitable for out of doors use. The retarding of volatili- 
sation caused by the admixture of the active ingredients with wax or grease 
is a distinct advantage, but care must be exercised in respect of the relative 
proportion of active substance to the base. The golden rule is to use as 
much of the active constituent and as small a quantity of the inert base as 
is consistent with convenient application and the proloiigiation of the period 
of efficiency. 

_ 380 - The Superiority 0! Carbohydrates to Fats^ In their Action of Eeonomi- ^ 
sing'^Alhumiiij Is Compatible with the Superiority of Fats over Carbohydrates 
in the Utifeation 0! AlbumlnoMs (i). -- Maignon, F., m the Comptes undiiS des 
Siances de la SociiU d& Biologies Vol. 'nxXXII. No. 34, pp. isS^-is^o. Paris, Decem- 
ber, 27 2919 

The facts known may be summarised as follows : — 

1) The administration of carbohydrates to a starved dog reduces 
the nitrogen excreted in the urine by 55 % (Wimmfr), while with fat, 
the xeduction amomits to 2 % only (A. Barxmann), 

2) In man, a fat diet increases the nitrogenous excretion com- 
pared with a mixed diet , whilst a carbohydrate diet reduces it 
(Cathcart). 

3) In feeding meat with carbohydrates, the fixation of albumin 
in the dog is slightly greater than when feeding fats and meat ; it is about 
5 % greater (C. VoiT, Atwater). The same result is obtained by replac- 
ing the albumin with a mixture of amino-acids (Tuthje). 

The action on the fixation of albumin can be explained either by a 
better utilisation of the proteins with carbohydrates, or by admitting, 
with Tandergrebn, Fatta and Gigon, that the organism always has 
need of sugar and that fat, which cannot supply it, as the author helped 
to show in the case of mammals, makes it necessary to destroy a supple- 
mentary quantity of albumin in order to provide for the formation of 
glycogen. 

The first hypothesis does not explain the economising action; in 
addition, it is contrary to experimental evidence which shows that fats 
are superior in the action they exercise on the way in which the albumi- 
noids are utilised. ' These facts may be stated as follows : — ■ 


Cl } See also R., Nov. 1918, Nos. 1195 and 1196, {Ed,) 
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1) 111 the white tat, egg-albumin, whose ingestion is never followed, 
as with fibrin, and casein, by an excess of fat in the liver, is the only one 
of these three proteins which is affected by the season and has periods of 
great toxicity during the spring and autumn. 

2) The addition of a small quantity of fat (^5) to this same albumin 
does awa}’ with its great poisonous effect. 

3) With mixtures of egg-albumin and fat, a constant weight can be 
maintained for a prolonged time, much more easily and often than with 
mixtures of egg-albumin, and starch. 

4) The miniinum quantity of albiinun that has to be introduced 
into the ration to obtain this result is much greater with starch than with 
fat (i : 3}. 

On the other hand, the optimum ration of egg-albumin and fat that 
will keep the weight constant, contains fewer calories than the correspond- 
ing ration of egg-albumin and starch. 

Therefore, albumin is better utilised with fat than with starch ; it 
is less poisonous and its food value is higher. 

5) Casein, which is made use of by the dog without the help of 
the reserve fats (constant weight), is much more toxic to that animal 
(fatty disintegration of the kidneys, arteriosclerosis of the myocardium), 
than to the white rat, whose weight cannot be kept constant. 

The second theory, based on the need for the presence of carbohy- 
drates in the organism, explains both the saving obtained and the action 
on the fixation of albumin. In the case of albumin-fat rations, t^vo 
factors tend to make the quantity of albumin required vary inversely ; 
on the one hand, the necessity for forming glycogen at the expense of part 
of the albumin ingested, and on the other, the better utilisation of the 
part left over for protein-formation. There is nothing surprising in the 
fact that, in the dog, which has a greater power of protein-utilisation 
than the .white rat, as the author's experiments have shown, the former 
influence predominates, while the latter preponderates with the rat. The 
author has already pointed out that, in problems of nutrition, the species 
of animal made use of must be taken into consideration. Thus, the re- 
sults obtained with the white rat are in no way opposed to those obtained 
by C. VoiT, Atwater and Tuthje with the dog. The theory of the supe- 
riority of fats with regard to the utilisation of albuminoids also obtains 
a striking confirmation from clinical and rearing practice and chemical 
experiments (T* C. Maillard). 

Crusius and the zootechnicians are, generally speaking, agreed that 
the most suitable rations for fattening animals are those that are rich both 
in protein and iat. The clinical effects obtaine<f by admiiiistering ve- 
getable oils in the case of cachetic diseases accompanied by nitrogenous 
denutrition — diabetes, tuberculosis — showed an extremely marked 
economy as regards the destruction of albumin, which can only be explained 
by the intervention of fats in the nitrogenous metabolism. The chemical 
researches of T. C. Maiixard also show the superiority of fats over carbo- 
hydrates in protein Tormation. 
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3S1 Hie fitamine Problem (i), — Pugliese a., in the RcaU IsHtuto Lombardo diScienze 

e LcUcre, Rendiconti, Series II, Vol. Eli, Pt. t 6 -i 8, pp. 723-730 + Bibliography of 8 

Works. Milan, 1919. 

Of late years, vitamines, the composition and reaction mecliaiiivSin of 
which still remain to be cleared up, have been added to the nutritive prin- 
ciples considered to be necessary in alimentation. 

According to the modern conception of the vitamines, they are not 
011I3" matter necessary for the proper functioning of the organism and for 
repairing the wastage introduced with the food, but are also substances 
with the function of regulating the exchange, so that the organism has a 
triple regulating s^^^stem ; l) nervous ; 2) humoural ; and 3) another out- 
side the organism and depending on substances that occur in minimum 
quantities in the food. 

Vitamines have been compared to hormones, as they both act in mi- 
nimum quantities, offer considerable resistance to heat, and act in the 
chemistry of the body. But, according to the author, vitamines should 
be clearly distinguished from hormones properly so-called, products of very 
differentiated secretions of the endocrinal glands, which originate from 
the metabolism of the body and constitute its '‘humoural correlation”. 
Plormones, on the contrary to vitamines, act in the same way on very 
different animals, and are not destroyed by sterilisation. 

It is still more erroneous to consider vitamines as enzymes. The 
author has found that pigeons, even very young ones, fed for several months 
solety on hulled, but not polished, rice, heated for a few hours to ioo-i05<^C. 
(a temperature which certainly destroys the enzymes contained in the 
seeds of cereals) , grow very well ; rice heated in this way, perhaps owing 
to the aronia caused by roasting, is even much liked by pigeons. "If 
it is not admitted that vitamines are comparable to hormones and enzy- 
mes, their mode of action becomes too obscure, and their actual existence 
becomes doubtful", 

The harm caused by rearing with sterilised milk can be explained mnch 
better than with the vitamine theory, by the incomplete observation of 
the meticulous care required by sterilisation, and better still by the rela- 
tive heterogeneity of cows' milk in relation to maternal milk. 

The author also thinks that it is not possible to attribute to vitamines, 
such as most people now understand them, the results obtained, mainly 
by American rvorkers, by studying growth development, due to the addi- 
tion of milk, butter, or extracts of plant or animal foods to a known food 
mixture. 

As regards adult animals, few diseases can be classed among those 
due to lack of vitamines, e. g., beri-beri, scurvy, pellagra, and possibly 
only the. first of these. 


(i) See also i?., April 1956, Xo, 415; March, 1917, No. 260 ; June, 1917, No. 556; 
January, igiS, No 2 j February 1918, No. 135 ; August, 1918, No. 834; January, 1919, 
. No/ l)'; ,October-Decei]aber, 1919, Nos 1068-1072 ; January, 1920, Nos 3, 4, 5 ; February, 
;,X920v No 157. 
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When gtiiiiea-pigs, which are eminently ph3rtophagous, are fed solely 
on seeds, their tirine, which, as 'With most herbivora, is alkaline and almost 
or entirely free from phosphorus, becomes very acid and rich in phosphorus ; 
it contains more lime and ammonia and occasionally, so the author has 
foitiid, even acetone and fatty acids. There is a rapid and acute loss of 
minerals from the body, especially phosphorus and lime. 

The various experimental animals, even those belonging to the same 
species, show a ver^^ different resistance to a given dry food ration as regards 
the period at wliich the repugnance for food first appears ; those animals 
that lose appetite at the latest date are those that show the perversion 
of their food exchange most slowly. 

With gninea-pigs fed on dry hay, the quantity of urine decreases, 
but remains very alkaline and with very little phosphorus ; this, therefore, 
excludes the possibility that the injurious action of dry seeds on guinea- 
pigs and rabbits might be due to their lack of water. The essential differ- 
ence between dry seeds and dry ha^’^ lies in the fact that the latter has a 
much higher content of salts and contains aromatic substances which niake 
it appetising for all herbivorous animals. 

Dr. G. Rossi Stillo scorbuto sperimentale. La possibilita di unaste- 
rilizzazioiie ad elevate temperature, la quale non alter! il valore aliment are 
delle sostanze sterilizzate, ArcJiivio di Fisiologia, Vol. XVI, pp. T25: igiS) 
found that grass sterilised in a closed vessel and which consequently re- 
, stains its aroma, is excellent, on the contrary to grass sterilised in a closed 
vessel, for feeding guinea-pigs. 

For this reason, the author considers it as not proved that the trophic 
disturbances encountered in feeding with dry seeds depend on the lack 
of antiscorbutic vit amines, but rather that they are due to changes in the 
reaction of the organic liquids, resulting in an intensely acute loss of mi- 
neral matter from the organism, especially phosphorus and lime. He 
believes that the problem belongs mainly to the domain of physical che- 
mistry, and he is continuing to work in this direction. 

382 - Mesearebes on tbe Fat-soluble Accessory Substance. — Drummond, j. c., m 
Biochemical Joimml, Vol. XIII, No. i, pp. 81-94; 95-102. mverpool, Febmaiy, 19x9. 

I. — Observations upon its Nature and Properties. — The standardised 
method adopted by the author in testing substances for the presence of 
fat-soluble H is as follows : young healthy rats weighing about 50 gni,. each 
were fed upon an artificial ration consisting of purifi.ed casein 20 parts + 
purified starch 30 parts -f salt mixture 5 + yeast extract {source of wa- 
ter-soluble B) 5 + butter fat (source of fat-soluble ^ 4 ) 15 + filtered orange 
juice (source of the antiscorbutic factor or water-soluble C) 5 parts. The rats 
w^Mch give evidence of a normal power of growth were removed from the 
complete ration when they attained an average body weight of 70 to 80 
gm. and were given a similar dietary in' which the, butter fat was replaced 
by an equivalent amount of hardened linseed oil which is known to be 
deficient in fat-soluble A. When it was definitely established that growth 
!""was inhibited by this deficiency of fat-soluble A, the linseed oil was wholly 
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or partially replaced by tbe substance to be tested and the behaviour of 
the animal closely watched for a period of, from 4 to 6 weeks. Absence of 
fat-solitble A was indicated by failure to grow, followed by a decline in 
health accompanied by the characteristic eye condition. 

The results obtained in a study of the properties of fat-soluble A ac- 
cording to the above method are summarized as follows : — 

Fat-soluble Ay present in ceiiain oils such as butter fat and whale oil,^ 
is readily destroyed by exposure for one hour to a temperature of loo® C. / , 
by exposure for a longer period of time to temperatures tanging from 50^ 
to 100® C*, and by exposure for several weeks to a temperature of 37®. The 
destruction is apparently not a result of oxidation or hydrolysis. 

Fat-soluble A is not extracted from oils by water or dilute acid, but 
is soluble in alcohol and may be removed in small quantity from oils by 
cold extraction with alcohol. Hydrolysis of oils in a non-aqueous medium 
at room temperature causes disappearance of fat-soluble A. 

In regard to its composition, fat-soluble A has not been identified with 
any of the recognized components of fats such as glycerol, saturated or 
unsatiirated fatty acids, cholestej;ol, lecithin, phosphatids, or lipochromes. 
Ho evidence has been obtained to suggest that it is not a single substance, 
but indications point to its being a labile substance of ill-defined consti- 
tution. 

II. Observations on its Role in Nutrition and Influence on Fat Metabo- 
lism, — The studies reported in this paper concern the indispensability of^ 
fat-soluble A in the diet of the adult and the connection between the 
metabolism of fat-soluble A and the fat of the diet. 

Feeding experiment conducted according to the method described 
above indicate that the adult animal organism requires a regular supply 
of fat-soluble A vrhich is much smaller than the requirement of the young 
growing animal, but is an important factor in the maintenance of health. 
It appears probable that the resistance to diseases of bacterial origin is 
seriously impaired by a failure of the animal to obtain a sufficient supply 
of the fat-soluble factor. There is therefore every reason that great care 
should be taken to insure that dietaries of adults contain an adequate sup- 
ply of foodstuffs in which fat-soluble A is present. 

The symptoms associated with a deficiency of fat-soluble A appear in 
comparable groups of rats after the same period of time whether the diet 
contains neutral fat or not. This, together with the fact that fatty acids 
are absorbed and synthesised into fats, and fats are absorbed in the 
absence of fat-soluble A, is thought to suggest indirectly, that pure neutral 
fats may be dispensable components of the diet. 

383 - Gomparatlve StudiesonEvaporation carried out under Identical Experimental 
Conditions, In the If. S. A.-“Sh]Rell, C. A„ in The Plant World, Vol. XXII, No. 7> 
pp, 210-215. Tucson, Arizona, July, 1919, 

Some years ago, the United States Department of Agriculture com- 
menced a series of large-scale researches in order to study the progress of 
•evaporation under standardised conditions that were typical and uniform.* 
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A few stations were alread^^ in existence in 1916, but more Avere added 
so as to form a close netw^ork stretching o\"er the whole area of the country 
particularly in the drievSt regions in the Avest. By January, 1918, there 
were 30 stations on the continent and one at St. Juan (Porto Rico). 

Table 1, — Miynthly evaporation, air floiv, and mo-nihly iemperaiure da la. 


Date 



Air Jlo'vv average 

Temperature 



ill inches 

miles per iiLtiir 

Fahreiilieii 

August. 

. . 1916 

S-2.15 

4*25 

79.19 

Septemrjer 

. . 5) 

7.7b I 

4.62 

67.17 

Octol3cr 

. . » 

5.128 

5-03 

56.25 

November 

. . « 

2.013 

6.92 

52.4 

March 

. . 1917 

5*95.8 

7.87 

44.9 

April 

. . . 

5.6S1 

6.61 

52. 8 

Mav 

. . » 

5.701 

3*73 

5S.2 

June 

. . 

8.385 

3*525 

71-65 

Julv 

. . » 

1 1. 061 

2.83 

80.4 

August 

. . » 

6.956 

2.09 

73*57 

September 

. . » 

5-4-15 

2.61 

69.35 

October 

* » It 

4*114 

1 3*645 

50.64 

November 

. . » 

3*079 1 

1 3*72 

47-4 

April 

. . 1918 

^.821. 

! 4*03 

48-45 

May 

. . » 

8.453 ' 

' 5.2 

68.35 

June 

• . A' 

9*325 1 

2.65 

77-45 

July. 

. . « 

9.SS1 1 

2.76 

77.6 

August 

. . » 

12.020 1 

3.42 

83-71 


These stations, both by their orientation and by the arrangement 
and construction of the instruments, are arranged in such a way as to 
obtain the greatest possible uniformity in the experimental conditions. 
The pan has a diameter of 48 inches and a depth of 10 inches. The 
collection of data (under uniform conditions of obser\mtion} from 
regions with great differences of climate, wuU make it possible to make a 
comparative stiid}^ of the climates in the different sectors of the United 
States, by proAdding the elements of the scientific ecological examination 
of the agricultural emdroiiment. 

The distribution of the movements of the air during the' year should 
be correlated to a certain extent with the growdh of the vegetation. Tills 
has little effect in spring and autumn, but as spring merges into summer 
and the foliage increases, the covering of vegetation offers an increasing 
resistance to the displacement of the surrounding mass of air. At the 
same time, the convection currents are more eilergetic at the beginning 
and end of the season, on account of the rapid and frequent variations 
of temperature. The correlation coefficient betw^een evaporation and air 
moA^ement is apparently lower (r = + 0.29 i 0.027) than the correlation 
coefficient between CAmporation and temperature. This second correlation 
is well illustrated by Table II. 


[jsssi 



Daily evaporation in inches. 
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Tabak II. — Correlations between evaporation and temperature. 


Anmge daily temperature (Fahrealieit) , 



10® 20® 30® 40® 50® 6o<» 70® 80® 90®* 100® 

Totals . 

0.100 

I 

2 

19 

35 

9 \ 

8 

6 

““ 

— * 

m 

0.200 

— 

I 

8 

29 . 

42 

40 

28 

I 

— 


0.300 

— 

— 

— 

6 

28 

36 

54 

16 

•— 

14 ® 

0.400 

— 

— 

— 

I 

7 

17 

39 

34 

— 

98 

0.500 

— 

— 

•— 

— 

— 

2 

ir 

21 

2 

96 

0,600 

— 

— 

— 



I 

3 

II 

— 

IS 

0 

Q 

0* 

— 

— 

—— 

— 

— ; 

— 

I 

r 

I 

Z 

0.800 

•— 

— 

— 

— 

—• 

— 


3 

Z 

0.900 

■ — 

— 

— 

— 

— 


— 

r 

— 

1 

Totals . 

1 

3 

1 ST 1 

It 

86 

164 

141 

8S 

6 

S %4 


The coefficient of correlation between temperature and evaporation 
is 0.687 ± 0.0156. The evaporation is, of course, calculated from the 
free surface of the pan; the conditions are nmch more different in 
the case when the evaporation takes place from, the surface of the soil or 
of plants, a subject 'about which little is as yefc known. 

Ill any case, the large mass of data collected under uniform experimen- 
tal conditions will greatly aid in facilitating the analysis and comparative 
study of climatic conditions in relation to ecology in general. 

384 -• Cultural Tests of Wheat in Tonkin with Regard to Local Climatic Conditions* 
— ' See No. 416 of this Review, 

385 - He Effect of Meteorological Factors on the Growth, Morphology and Yield of 
the Tepary Bean (Phmeolus acutifoUus var. luhfolm),, — Hendry, 

G. W., in the Journal of the American SocUety of Agronomy ^ Vol. II, No. 6, pp. 
247-352 + I Plate. Washington, September, 1919. 

The unusual capacity possessed by Plmseolus acutifoUus A, Gray 
var. latifolius Freeman, of adaption to a very arid climate and environment 
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was described by Freeman in 1912 at the Arizona Agricultural Station. 
Since tlieiij this leguminous plant has become one of the most important 
crops cultivated in the arid districts in the south-west and it is already 
spreading to the valle3^s in the interior of California, By 1918, the area 
covered by the tepar}- bean in this region amounted to over 22 million 
acres. 

Prom a series of experiments and cultural tests carried out during 
the last five years in various Agricultural Stations in California , it has 
been found that the t>"pe of climate in which P. acuiifoUus prospers is 
'Well defined in certain of its most characteristic elements. 

An accurate stud\-" was m-ade of the efiect of meteorological conditions 
on the gro^vth of the bean, and its behaviour in relation to the cool coastal 
climate prevalent in the maritime regions of central and northern Cali- 
fornia. 

Plants growing in the semi-arid districts in the interior of the country 
have a spreading and clinging habit, and, under favourable conditions 
may attain a total length of 40 feet. On the contrary, however, plants 
gromng in the damp coastal regions to the north of Point Conception, 
develop abnormally : — i) they become bushy, compact, with a tendency 
to a dw^arfed condition ; the tendrils are lacking and the plant is rarely 
longer than 18 inches ; 2) the leaflets are smaller and thicker ; 3) the pods 
are more numerous, short and broad, with few seeds ; 4) the seeds take 
on a characteristic grey colour ; they absorb moisture directly from the 
air and become larger to a certain extent ; they often begin to germinate 
within the pod before the plant stem is full grown ; 5) the period of growth 
is prolonged indefinitely and the foliage remains green until destroyed by 
the first autumn frosts. 

Produciuvity oe P. acuHlolius in the arid regions in the inte- 
rior OF Caeifornia. — Cropping tests were carried out in three lo- 
calities, Davis, Fresno and Piverside, situated in northern, central and 
southern California respectively. 

^ The figures showing the yields of Phaseolus amdifoUm and P, vulgaris 
are given in the following table : — 


Eocalities | 

Number of years 

1 Avarage yield 

in ll3. per acre 

Phaseolus acuiifoUus 

1 Phaseolus vulgaris 

Davis 

3 

S13 

469 

Fresno ......... 

2 

2998 

32 ^ 

Riverside ....... 

I 

3IIX i 

68x 


Owing to its greater resistance to drought, P. acutifoKus does better 
than P. vulgaris, and shows up more and more as a crop particularly 
suited to all the semi-arid belt. 
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PllOBIJCTIVlTY OE P. aCiitifoUus IN THE BAMP, COASTAL REGION OP 
California. — Comparative cultural tests were carried out at tlie Ber- 
kele.}^ (central coastal region), Santa Cruz (soutli'Ceiitral coastal region), 
and Siiiitli River (nortliern coastal region) Stations. The yields were as 
follows 


Localities 

j Yield in Ib. per acre 

Phaseohis acutifoUus 

Phaseolus vtdgafis 

Berkeley ....... 

1244 

1512 

Santa Cruz 

— 

562 

Smitli River j 

155 

J 

683 


111 these localities, P. acutifolins was clearly inferior to P. vulgaris. 
The requirements and climatic limits of the tepary bean are thus fairly 
clearl}^ determined, as it is plainly xerophilous and incapable of adapting 
itself to a damp climate. 

Relation of the climate and date of planting to the pre- 
flowering PERIOD. — The duration of this period is so much the longer, 
the lower the temperature is, and the differences observed with varying 
dates of sowing can be explained by the diversity of the temperature 
conditions to which the plants are exposed in the early stages of their 
development. The most important figures relating to this are given 
below : — 



Berkeley (damp, cool) | 



Davis (warm, arid) 

Date of 

1 

sowing j 

i 

Duration of period i 
between sowing and j 
flowering. i 

Date of 

sowing 

1 

Duration of period 
' between sowing and 
dowering 

Maj' I . 


80 days 

i 

j April 

13 . 


91 days 

May 17 . 


78 )} 

1 May 

30 . 


51 » 

July . 


77 « 

1 July 

i 

5 . 


42 3 > 


A verage 

18 days 



Average 

Cl days 


The abnormal duration of 91 days in the case of Davis, with sowing 
on April 13, is due to a series of abnormal depressions of temperature 
which occurred after sowing. 

The following table, which gives the average monthly temperature 
for the period from April to December, gives a still better illustration of 
correlation between the temperature and the period between sowing and 
the beginning of flowering. 

[SSS] ^ 
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Moiitli 

Average temperature 

Meses 

Average tenipcratura 


Berkeley 

Davis 


Berkeley 

Davis 

April 

13.11“ c 

14.22“ c 

September . . . 

18.94*’ c 

22.00“ C 

May 

12.94^ 

15.61° 

October .... 

17.22“ 

19.33® 

|iiiie ....... 

i 6.6 y ^ 

22.83° 

November . . . 

14.22° 

12.06° 

:JW : 

17,22° 

25.94® 

December . . . 

12,67° 

8.^“ 

August ..... 

15.61° 

23.89° 





Relation of the climate and the date of planting to the 
FLOWERING PERIOD. - — TMs case is very similar to that of tlie duration 
of the period between sowing and flowering. The details are given 
below :■ — 



Berkeley j 


Davis 



Date of sowing 

Duration 
of llovvering 


Date of sowing 

Duration 
of iowering 

May 

I 

57 

April 

13 

44 ' days 

May 

17 

35 » 

May 

20 

35 » 

My 

2 

74 » 

July 

5 

35 » 


Average 

55 days 


Average 

SB days 


Relation of climate and date of planting to the life period 
(from sowing until the plants are completely mature). — This case is 
similar to the previous one. 



Berkeley 



Davis 


Date of sowing 

Duration 

of vegetative period 


] 

Date of sowing 

May 

i 

157 days 

April 

13 

Maf 

17 

' 135 » 

May 

30 

July 

0. 

166 * » -h 

July 

5 


Average 

153 days + 


Average 


Diiisllon 

of vegiifcEitive period 


14 S (lays 
96 » 

» 

Isa clays 


‘ Rilled by frost prior to maturity. 


The plants sown on July 2 at Berkeley were destroyed by the frosts 
in December before they were mature. 

Conclusions. - — i) Phaseolus acutifolius has been cultivated in the 
cool regions of central and northern California (coastal sectors), where it 
View normally. 
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2) It is more productive than Phaseolus vulgaris in the semi-arid 
districts in the interior of California. 

3) It is, however, less prolific than P. vulgaris in the damp and 
cool regions along the coast-line, 

4) The duration of the life period, of the period between sow- 
ing and the beginning of 'flowering, and of the flowering period is in 
a direct ratio with the climatic conditions ; it is longer as the temperature 
is lower. 


SOIL PHYSICS, 
CHEMISTRY 
AND 

MICROBIOLOGY 


386 - The Effect of Low Temperatures on The Flora! Buds of the Peach Tree as 
Regards their Water Content. — See Ho. 398 of tws Uemw. 

387 - The Oaplllarsf Rise of Water in Soils.— Kenn, b. f., in the Journal of AgHcuiumi 
Science, VoL IX, Pt. 4, pp. 397'399* London, ,19^9 • 

The height to which water can be lifted in the soil by capillarity is 
the subject of varying opinions, the height being variously estimated 
at from 60 to 90 cm., up to 2 to 3 kilometres, although it is rarely more 
than 60 metres. Mitscherlich, working from the heat of wetting, arrived 
at the enormous figures of 2 to 3 kilometres, although he obtained esperi- 
mentally a rise of only 80 cm. in 3 months. 

The author suggests a direct calculation of what may be considered 
as the probable maximum capilliary lift. Starting from the formula 


h = 


4 

„JL:? ^ where T is the surface tension, S the density of water, g the ' 
SgK 


force of gravity, h the height to which water would reach in a tube'' 
whose cross section is an equilateral triangle of side K, which constitutes 
a model of the forces in an '' ideal ” soil with uniform spherical particles, 

0 7S 

by successive approximate simplifications, we obtain the formula h = 


where r is the radius of the soil particles. 

If this fom^fla is applied to the dimensions of the soil particles ob- 
tained by the ordinary mechanical analysis, we obtain the following values 


Soil fractious 


Diameter 


Capillary rise 


Fine gravel 
Coarse sand 
Fine sand. . 

Silt 

Clay . . . . 


i-»3 mm 
0.2-1 
0.04-0.2 
0.002-0.04 
0.002 


5-15 cm^. 
1 5-75 
75-375 
375 " 750<5 
7500 


These figures show that the possible capillary rise of water in the soil 
increases rapidly with decreased dimensions of the soil particles. In 
practice, these figures would obviously require considerable reduction, 
because soils are naturally composed of a mixture of particles of all shapes 
and sizes, in which the capillary spaces are irregular in length, width and 
direction, so that the possibility of capillary rise is considerably reduced^.,. 
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Again, the trapping of air in the interstices add to it as well as the colloidal 
portion (in heav}^ soils) which, by expanding, closes up the pores. Thus the 
figures ill the appended table represent the maximum limits for actual soils 
with the same porosity, and they are probably much higher than those 
actually found in practice. In addition, laboratory experiments show mi- 
nimiiiii values for the capillary rise of water, because it is not possible to 
reproduce the various meteorological and hydrological factors which, in the 
open soil, tend to assist capillarity by making the soil and sub-soil more 
compact. 

388 - Quantitative Relations betweeri Soil and Sol! Solution shown, hf Freezing- 
Point Beteminations. — ICEsk in The Jmimal of Agricultural Science, 
Vol. IX, pp. 400-415, -f- 4 Figs. Bondon, 1919. 

After recapitulating his own work on soil evaporation (i), which showed 
the existence of close relations between the soil and its moisture the author 
discusses the work of Bouyoucos and his collaborators first by the purely 
qualitative dilatometric method, then by determinations of the freezing- 
point, a drop in which, enables quantitative relations to be established, 
especially as regards the unfree '' moisture in the soil, in contrast with 
the free ’’ moisture. 

By analysing the experimental data obtained by Bouyoucos and his 
collaborators on the lowering of the freezing point of the soil solution 
with a varying moisture content and determined in situ, the author shows 
that, in quartz sands and in soils of an extremely sandy type, the soil 
solution obeys approximately the same laws as dilute solutions, as the 
lowering of the freezing point varies with the concentration or invers- 
ely as the moisture content. In other words, if Dn is the freezing-point 
depression Mn the moisture content, and K a constant, then Mn Dn 
= i^. But ordinary soils do not obey this law, as the freezing point 
increases rapidly with increasing moisture, which Bouyoucos explains 
by the fact that part of the water is neither free nor fixed, - so that it has 
no influence on the lowering of the freezing point. The author, accepting 
these hypotheses, discusses the quantitative consequences and deduces 
that : — i) The water which is not freed does not represent a constant 
amount, but varies with the moisture content ; 2) there are, therefore, 
definite relations between free, fixed, and total moisture, and if Mn be 
the total moisture, Yn the free moisture, Zn the fixed moisture, c and 
two constants of any soil, these relations can be expressed by the two 

I 

equations Yn = cMn and Zn ~ ~ V Ynx - Yn ; 3) the ratio of moisture 

CX H, 

or of free water to total water continually decreases and the ratio of the 
water that is not free increases with the decrease of total water, and that 
within experimental limits. 


(i) See R. 1915, Ho. 24S. 

(3) See R. 1919, Nos. 151 and 567. (Ed.) 

[SgMSS] 
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Altlioitgi the actual content of free water decreases with the decrease 
ill the total water, it is impossible to find in what degree the actual con- 
tent of fixed water varies with the , decrease in the total inoisttire. This 
iiiicertaiiit}^" is explained hy the presence of an unknown, but invariable 
factor in the constant c of the equation given above, and which depends 
on the limits of the experiments of Bouvottcos. In any case, the author's 
general conclusions are of value in relation to his researches on the eva- 
poration of soil water, i. e,, that the soil colloids should be considered 
first ill this phenomenon, that the soil water is always submitted to the 
same law under experimental conditions, and that the various constants 
and critical points only represent approximate equilibrium values, without 
indicating sudden changes in the physical conditions of the soil 
water. 

389 - The Steriisatioi of Soil hy Steam. — polak, m. w. (institut voot piiytopathoio- 
gie van de LoJidbouwlioogescliool Wageningen), in the MededeeUngen van Land- 
hmmlioogcschoQl, Vol. XVII, Nos. i, 2 and 3, pp. 91-108 + 2 Figs. + i Plate. 
Wageningen, 1919. 

The author has continued the work of Russell and Pephybridge (i) 
and several American authors on the sterilisation of soil by steam. The 
experiment was carried out in a greeiihouse at the Phjrtopathological 
Institute at Wageningen by passing steam through tubes, with a breadth 
of 70 cm. and a length of 8.5 metres, laid along the axis of a trench dug 
out of the soil 

The consumption of steam per square metre of soil to be heated was 
calculated from the formula ^3 = ^0 where Q is the number of large 
calories required, d the depth in centimetres of the soil to be sterilised, 
i the temperature to which the heating is carried out, sthe specific gravity 
of the soil, and c its specific heat. In order to find the number of kg. of steam 

0 dr s c t 

required, we get S# == — = 10 ; and, with a temperature 

between 95-100^0., say t = 96^^ C., we get Sf = i.y^dsc; the amount of 
steam required Sp equals 1,75 dsc = F, where V represents the loss of 
steam in kg., which, in the experiment, amounted to 17.5 kg., so that 
Sp = 1,75 dsc "f 17.5. If K be the quantity of coal required to produce 
this steam, and assuming that i kg. of coal produces 7 kg. of steam, then 



In the experiments, d — about 40 cm., 5 = 1.2, and c == 0.35, so that 
K = 6.7 kg., and the steam required to sterilise one square metre of soil 
would be about 47 kg. 

The practical question is to find whether it is better to sterilise the 
soil or bring fresh soil in, to avoid the appearance of soil fatigue, and it 
depends^ apart from the theoretical question, on the installation already 
available and the relative costs of the two operations. 


(i) See 1913, no. 14. (fid.) 

[J88-3893 
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390 - Tie fiffeet of Temperature outlie Loss from Casals due to Infiltration.— Cran- 
dall, E., in the Engineering Nem Record^ Vol EXXXIIj No. 7j pp. 323-324 + 2 
Diagrams. New York, Febraary 13, 1919. 

Tie author, examined the losses through infiltration from canals form- 
ing part of an irrigation scheme in southern Idaho, and extended his te- 
seatclies to an irrigated area of about 2559 acres. He found that the loss 
due to infiltration increases with the temperature of the water. Usually, 
the variation in temperature during a period of irrigation, {from about 
io-2i» C.) may lead to a variation of 30 % in the loss due to infiltration, 
as shown by the appended table 


Ratio between the loss of ihciief at various temferatures 
and the loss at 45^ F, [taken as equal to 100). 




Losses at 



50“ F i 

6 qo F j 

70° F 

I^osses calculated b.y the formula \ Hazen , . 

109 

128 

146 

of i SCHICHTER 

bosses foimd in the North Side Camil Sy- 
stem, except Jerome reservoir; averages 

107 

125 

' 

143 

of 1916-1917 

bosses found in Jerome reservoir* (maximum ■ 

.. . 

125 

I4I 

' depth, 16 ft. 6 in.) ' 

bosses from bake Wilson i 

123 

173 

218 

Depth 10 tt. , , . 

114 

132 

165 

■ » 14 ft. 6 in. . 

118 

148 ^ 

1S2 

!) 19 ft. 6 in. . 

122 

158 

192 

fl 24 ft 

126 

166 

200 


391 - Eiperimeuts on the Improvement of Featy Soils means of Sand, In Benmarh. 
— Hansen, J., in tlxe Tidskrifi for Plantmvk 'V'oi. XXVI, Pt. 4, pp. 553-622. Copea- 
hagen, 1919. 

Experiments carried out from 1899 to 1916 at the Agricultural Sta- 
tion at Askov, in conformity with the resolution passed at the Agricultural 
Congress of Copenhagen in 1888, in order to study the effect of covering 
a typical super-aquatic peat soil some lo to 16 feet deep with a layer of 
mineral soil. The impioveinent was begun in 1899 and, in 1902, three 
series of plots were marked out in 8 fields each 700 sq. metres in area. 
One plot was given a dressing of sand 5.2 cm. thick, the second a dressing 
of sand 10.4 cm. thick, and the third acted as a control. Eater on, the 
sand was incorporated into the peat by ploughing. The crop rotation, 
after 1906, was : — i) rye ; 2) leguminosae (peas and beaus) ; 3) hold crops 
(potatoes, mangolds and turnips) ; 4) oats rvith clover and fodder grasses ; 
5-8) clover and fodder grasses. The appended table shows the yields ob- 
tained, ill quintals per hectare 

The efi'ects of improving the soil with sand varied during^the experi- 
mental period. At first, the yield of rye, potatoes, mangolds, turnips, 


IRRIGATION 

AND 

DRAINAGE 


permanent 

IMPROVEMENT 

drainage and 
irrigation 
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Witliout sand 

With 5.2 cm. 

With 10.4 cm. 

Crop. 

of sand 

of sand 

Rye 

( Straw 

14 I14.3 

14.8 

40.1 

40.1 

38.1 

„ . ' \ seed .... 

I^egummosae . _ _ 

8.9 

21.5 

15-3 

24.7 

18.6 

24.8 

Potatoes (tubers) 

287 (dry matter 68. 3) 

273 (dry matter 65.2) 

270 (drymat ter 65.1) 

Mangolds. 

362 ( » » 40.9) 

35o( » » 4^ ) 

343 ( » » 40-7) 

Turnips - . 

273 ( . . 40.4) 

263 ( » » 40.8) 

244( » » 58.3) 

i grain. . . • 
Fodder oats ? straw .... 

14.4 

16.4 

16.3 

31-7 

29.7 

29.4 

f hay 

14.7 

18.0 

19.4 

t ist year 

60 5 

80.5 

90.6 

Clover with fodder) and » 

45-1 

59.9 

65.0 

grasses. • . ^ Sstd » 

!44.6 

54*3 

55.5 

( 4th » 

132-3 

1 

38.4 

38.8 


and, up to a certain point, oats, diminislied considerably. But afterwards, 
except in the case of potatoes, the crops were heavier on the soil improved 
with sand than on the untreated peat land. The averages of all the ex- 
periments show that, as a matter of fact, rye is not influenced by the 
sand, while potatoes yield the maximum crop in the untreated soil axid 
the minimum crop in the soil that receives most sand. Mangolds and 
turnips give a slightly decreased crop in the sanded land, but the yield 
in dry matter is approximately the same as that on the improved soil. 
Oats yield more grain and less straw oh the sanded than on the untreated 
land, the quantity of sand used having little or no influence. On the 
contrary, the leguminous plants and fodder grasses usually gave a constant 
increase of yield with an increase in the amount of sand applied. If the 
results of the rotation employed are calculated in forage units '' (i fo- 
rage unit — I kg. of grain, I kg. of dry matter from root crops, 3-5 kg. 
of hay, or 5 kg. of straw), the annual yield per hectare would be: — 

2540 forage units on the land without sand 

2882 » » 55 » » with 5.2 cm. of sand 

3011 » » » » with 10.4 cm. of sand 

Manuring experiments carried out with the following amounts (in 
quintals per hectare and .per year) : — i) 45.3 farmyard manure H- 4.53 
kainit -{- 0.91 basic slag ; 2) 5.89 kainit + 1.81 basic slag + 1.36 nitrate 
of soda ; 3) 8.84 kainit + 2.72 basic slag + 1.36 nitrate of soda; would 
give with the rotation quoted above, the following respective numbers of 
forage units per hectare ; — 1) 2607 ; 2) 2820 ; 3) 3006. 

392 - The Antwerp Market lor Fertilisers and Other Products Useful to Agriculture^ 
from 1914 " 1019 *, Les M&rcuriciles AgficoUSf Vol IV, 2^^ Series, No, i, pp, 1-2, 
Antwerp, January 2, 1920. 

The appended table gives the prices in July, 1914, and the maxima 
and minima reached in 1919, at Antwerp for the chief products useful 
to agriculture. , 
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Names of the products 


Chili nitre 

Sulphate of ammonia 
Cyaiiamide 15 % ■ • 
Superphosphate . . . 
phosphate slag . . • 


per 100 kg. 

» » » 

» » )i 

per unit 
» » 


Price 

in July, 1914 

francs 

23.00 

25.00 
22.65 

0.335 

0.25 


Rainit 

Potassium Chloride . . 
Ammonia (crude) . . 
Dried ground blood . 

Wool refuse 

Roasted horn .... 
leather powder . . . 

Fish meal 

Green bone meal . . 
Phosphated gj^psum . 
Copper sulphate. • . 
Iron sulphate .... 
Dinseed cake (P. W.). 
Dinseed cake (native) 
Coconut cake . . . . 
Groundnut cake . . . 

Rape cake 

Maize cake 


per ioo kg. i 

" » » » I 

per unit 
» » 

» » 

» » 

» » 

» » 

per 100 kg. 

» » ® I 

» » » 

» » » 


2.65 

18.00 
1. 00 
2,10 
0.90 
2.05 
x *45 
2.20 

13.00 
1.60 

56.00 
5-25 


» » » 20.25 

» » 21.00 
» » » 22.50 

» » » 20.75 

» » » 12.75 

.» » » . 15.75 


Price in 1919 


Minima 

francs 

58.50 

80.00 

52.00 

1.47 

0.80 

'(paper bag) 
7.00 I 

37.50 ! 

4, 

IOj 

4 *' 

6 , 

6 , 

10. 

42 

3. 

X50. 

22.00 

70.00 

70.00 

65.00 

60.00 

40.00 

60.00 


Maxima 
francs 
. 93.00 
145.00 

65.00 
1.60 
1.60 

(paper bag) 
7.00 

37.00 
50 \ o. 
,00 I oy 

I M 

00 I 

00 1 

50} 

,00 I 

50 1 

50 

00 / 


Mo 

s % 


Cj 


24.00 
102.00 

90.00 

75.00 

80.00 

50.00 

80.00 


t 


Without exception, the prices of all these products have reached a 
level that would have been thought impossible. Though this enormous 
increase is due to various causes, these have arisen, directly or indirectly, 
out of the war. As long they continue in this Way, the situation will 
remain unchanged and only one of the many remedies suggested is of 
real utility, and that is, increased production. 

393 “• Productions and Distribution of Tunisian and Algerian Phosphates In 1920. — 

I, Ues exploitations phosphati^res frangaises an UEngrais, Year XXXV, No. 1, p. 29. 

Uiiie, January 9, 1920. — II. Phosphates, IW,, No. 2, p. 57. January 23, 1920. 

An agreement has apparently been made between the chief phosphate 
companies and the French Government fixing the minimum quantities 
to be produced by each company in 1920. The distribution is as follows : — 
Gafsa phosphates, i 050 000 metric tons ; Tunisian phosphates, 400 000 m. 
tons ; Constantine phosphates, 350 000 m. tons ; Dry phosphates, 100 000 
m. tons ; M'Zaita phosphates, 40 000 m. tons; other phosphates, 100 odo 
, m. tons. 

It is estimated that, in 1920, Algeria and Tunisia could produce some 
I 400 ood metric tons of phosphate, which Will be distributed as far as 
possible in the following way : — 

France 700 ooo tons Belgium . 4 000 tons 

Bngland . . ... . . 247000 » Switzerland 5000 » 

Italy 355000 » Spain 74000 a 

Portugal ....... 15 000 ' » , 
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The total amotiiit of pliosphates that it is hoped will be imported 
during 1920 is 2 600 000 tons, including the quantities listed above, will 
be distributed as follows : — 


Frtince • i 000 000 tons Holland 100 000 tons 

Itfdj? . 600 000 » Portugal 50 (300 » 

England 400 000 ■» Scandinavia to 000 « 

Spaizi SCO GOO » Switzerlanr^ .... 10 000 y 

Belgium. . lOo 000 » 


394 - The Mlnenee of Green Mannres on the Fhysieo-liechaEical Conditions and 
Aeration of Rice-FieMs. See No. 417 of this Review. 

395 " The Ittrate of Soda Situation in Europe^the United States, and Egypt* — ie- 

Mermnales Agticoles, V0I. IV, 2nd. Series, Nos. 3, 4, pp, 10, 13-14* Antwerp, Jas 
nuary 16 and 23, 1920. 

The consumption of nitrate of soda in the different countries in 1919 
and the stocks in hand on December 31, 1919 were: — 


COUNTRIES 


England. ..... 

Egypt 

France 

Belgium ...... 

Italy 

Spain and Portugal 

HoHand 

Scandinavia . . . . 
Germany 


Consumption i Stocks in hand 

in 1919 Ion December 31, 1919 



metric tons ] metric tons 


I 48.000 
i 51.000 
I 172.000 
! 63,000 

! 20.000 

i 58.000 

I 153-aoo 

I 88.000 


31,000 

41.500 

24.300 

9.000 

6.000 

5.000 
5.000 


Totals 


65 . 1.000 tons 


tons 


It is stated, on good authority, that, in 1920, Spain, Japan, Scandi- 
navia and Holland will receive quantities of nitrate that are considerably 
higher those taken before the war, and that there is no uncertainty as to 
the consumption of the nitrated The United States, France, Belgium, 
Egypt and Italy will also receive large quantities of nitrate, but it is pre- 
dicted that the demand will exceed the supply. 

396 - Tte Influence of Sulphates on the Vegetative Growth and Composition of Plants 
Milder, H. G., in the Joiirnal of ApicnUural Research, Vol. VIII, No. 3, pi>. 87'io2 -p 
4 Plates -f Bibliography of 26 Publications. Washington, 1919. 

The author summarises previous work on the oxidation of sulphur 
ill the soil and the influence of the resulting products on : a) vegetative 
growth ; b) the development of the bacteria and their activity ; r) the 
liberation of other food material for the plants. On account of the good 
effect of fertilisers containing sulphur found in Oregon, the author under- 
took some greenhouse experiments in order to study the effect of sulphur 
on the early growth and the composition of plants, and to ascertain whet- 
her sulphur acts directly on plants by furnishing them with food, or in 
some other way. 
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Tile pot experiments were carried out with ckver, tape and oats 
ill two loams and a clay soil ; one. of the loams was very rich in snlpliiir. 
At the beginning of the experiment, sulphur and lime were applied to the 
pots, which \Vere watered each day with solutions of x'aiious strengths 
of calcium sulphate and sodium sulphate. A similar series of experiments 
was conducted in sand to wliicli ferrous extracts had been added. Finally, 
all the pots were watered every day with a solution of sodium nitrate, 
so as to prevent nitrogen from being a limiting factor. The experiments 
lasted 2 % months, when the dry weight of the green parts Was determined 
as well as, in most cases, the total sulphur and nitrogen. 

It was found that, in the series of pots with earth and those with sand, 
the sulphur led to increased growth, thus showing that the sulphates and 
free sulphur had a direct fertilising action : again, the sulphates produce 
increased growth of the roots and the formation of nodules in the clover 
grown in soil, thus increasing the nitrogen content of that plant. 

397 - Sulphur as a Fertiliser for Lucerne in South Oregon* U* S. A. — rehmer, f. c.' 
and Tartar, IT. V., in the Oregon Agncultwal College Experiment SiaHon, BiUletin 
No. 163, p. 40 + 9 Figs. Bibliography of ri works. Corwaliis, Oregon, 1919. 

Recent American researches have shown that leguminous plants, par- 
ticularly clover and lucerne, require, in order to give their maximum pro- 
duction, a larger quantity of sulxihur than is indicated analytical data, 
General manuring experiments carried out in South Oregon in 1913 and 
1913, showed that superphosphate and gypsum had a beneficial effect 
on lucerne, which showed a deeper colour, whereas natural phosphate had 
no effect. In addition, it has been found that kiceme, clover, Pisum ar- 
vense and the vetch develop better and show a deeper colour when growing 
under trees treated with lime-sulphur wash than elsewhere. 

Experime.tits were started in 1914, in a medium soil, in order to 
compare superphosphate, flowers of sulphur, crude phosphate, and sulphate 
of iron at the rate of 560 kg. per hectare. Compared with the controls, the 
sulphur, superphosphate and sulphate of iron gave increases in yield of over 
100 %, while the natural pihosphate had no action. 

In further exx)enments carried out from 1915-191S on different types 
of soil (clay, clay loam, sandy loam, gravel), lucerne and clover showed in- 
creases ranging from yo-iooo %, owing to the use of various fertilisers con-' 
taining sulphur (flowers of sulphur, superphosphate, gypsum, sulphates of 
iron, anmionium, x>otavSsium, magnesium and sodium), in all the soils from 
coarse granitic to the most compact clay soils. Yet the application to the 
same soils of nitrate of soda, monocalcium phosphate, x)otassiuni chloride 
and lime, had little or no effect on lucerne. It thus would appear that the 
beneficial action of the fertilisers containing sulphur, inentioned above, is 
due, neither to the liberation oC phosphorus, potassium or lime in the soil, 
nor to nitrification, particularly' as the experimental soils were rich in po- 
tassium, calcium, magnesium and iron, wliile the}^ had a low sulx)hur con- 
tent, although they were not 'acid, and contained appreciable amount of 
no alkaline substances. 
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When flowers of sulphur are applied to the soil, they must be changed 
to sulphates before the lucerne can make use of them. This requires a 
certain time, so that better results are obtained r^lieii the sulphur is applied 
in autumn rather than in spring. During the first year, the gypsum and 
other sulphur materials gave better results than flowers of sulphur, though 
they were all given in equal amounts ; but, in the second year, there was 
little difference between the crops obtained. 

The different sulphur fertilisers have a very stimulating effect on the 
root system of lucerne, which is more developed and possesses more nodules. 
This is a great advantage as the plant can assimilate more food elements, 
moisture and atmospheric nitrogen. The analysis of plants treated in 
the way showed that they contained more sulphur, protein and nitrogen than 
untreated plants. lucerne hay from South Oregon contains more sulphur 
that of the west-central States, and the sulphur content of manured lucerne 
hay varied from 1.5 to 4.541b. per ton, while, in the unmaiiured plots, it was 
from 2.36 to 2.54 Ih , ; 71-97 % of the sulphur in the lucerne of the treated 
plots is present in an organic form, and the rest as sulphate ; with the 
untreated plots all the sulphur in the hay is present in an organic form. 

For the district in question, the manuring advised per hectare coiisi- 
sists of 200 lb., of gypsum, or 254 lb., of superphosphate, or 45-50 lb., of 
sulphur with 200 lb., of natural phosphate ; the last combination is the chea- 
pest. It should be remembered that sulphur cannot be applied to soils 
poor in lime, as it causes acidity in the soil ; in this case, the sulphur should 
be given only with large dressings of lime or natural phosphate. 

398 - Correlation Between the Resistance of the Plant to Low Temperatures and 
the Density of the Cell Sap. — Eabl, S. J., mihe American* Journal of Botany , 
Vol. VI, No. 9, pp. 373*379 -f 2 Fig. Lancaster, Pa., November, 1919. 

For the fruit grower the effect of external agents in relation to the re- 
sistance of the peach tree to low temperatures constitutes a very important 
problem which cannot be properly solved until empiric observation is re- 
duced to a minimum and replaced by some sure and accurate physical or 
chemical measurement. Once such a measuring unit is found, a careful de- 
termination should be made of the action of external agents with regard 
to the degree of resistance of different varieties growing under similar en- 
vironmental conditions. . 

OheweteER, Chandeer and other workers have shown the existence 
of a positive correlation between the resistance of the plant to low tempera- 
tures and the density of the cell sap, a correlation due to the lowering 
of the freezing point. It is obvious that, in carrying out such a determina- 
tion, very important factors have to be neglected, as, for example, the shape 
and size of the cells and the presence of colloids. The shape and size of 
the capillary netw'ork depends on the size and shape of the cells, and the ca- 
pacity of retaining a varying amount of water depends on the quantity of 
colloids present. Such phenomena undoubtedly influence the resistance of 
the tissues. 

Saemon and Feeming state that there is no relation between the, cryo- 
scopic value (depression of the freezing point) of the sap extracted from 
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winter rye, from wheat,, emmer, barley, and oats, and the resistance to low 
temperatures. These contradictory statements are due to the omission 
of important factors such as capillarity, etc. 

Beach and Allen have reported a relation between the resistance to cold 
and the water content of the tissues, as the parts of the plant richest 
in water are also the most tender and least resistant. 

The author carried out a series of experiments during winter, 1918-1919, 
in order to find whether the moisture content of the fruit buds of two 
varieties of peach one sensitive and the other resistant to cold, is so different 
as to furnish an explanation qf the different power of resistance to low 
temperatures. The two varieties Elberta (slightly resistant) and Greensboro 
(very resistant) were used, and samples, first taken on November 8, 1918, 
were procured every month. 

Each sample consisted of 10 fruit buds, and after their weight had 
been found, they were placed in an electric autoclave and dried at approxim- 
ately 82*^0. until a constant weight had been reached. After 12-18 hours, the 
dry weight was determined. The following table includes data showing 
a) the seasonal variation in the green weight and dry weight ; b) the relation 
betw^een the water content and the green weight; 6) the relation between 
the water content and the dry weight. The dry and green weights each 
represent an average of 10 determinations. 


Dates 

Average | 

Green weight 

in gm. 

Average 

Dry weight 

i in gra. 

Ratio 

between water 
content 
and 

green weight 

Ratio 

between water 
content 
and. ' 
dry we,ight 

1 

1 Elberta 

j 

Greens- 

boro 

Elberta 

Greens- 

boro 

Elberta 

Greens- 

boro 


November. . . . 

... 8 

0.124 

0.121 

0.073 

0,073 

0,41 

0.40 

1 O.69I 0.65 

December .... 

... 6 

0.144 

0.129 

0.079 

0,073 

0.46 

o.43:i '0,84! ^* 7 ^ 

January .... 

... 7 

0.144 

0.123 

O.0S2 

0.075 

0-43 

0.38 

i 0.76; 0.62 

February .... 

... 7 

0.164 

0.128 

0.082 

0,075 

0.49 

0.42 

i 0.99I 0 71 

March ' 

... 7 

0.327 

0.220; 

0.II5 

0.092I 

0.65 

0.58 

1.85; 1.37 

March 

... 28 

1.050 

0.730 

i 

0,205 

0.160 

1 1 

0.80 

0.76 



4.12, 3.17 

' 


The seasonal variations of the dry weight are very small compared 
with those of the green weight, the increase of which is due to the water. 
It is interesting to note that the water content in relation to both dry and 
green weight is always greater in the case of Elberta than in that of Green- 
sboro, a variety which is more resistant to low temperatures in almost every 
case, 

399 - Researches on the Flowering and Fertilisation of the Wheat Flowers, In' the 
U, S. A, — XfEiOHXY, C. n. and Hutcheson, T. B„ in the Journal of the American 
Society of Agronomy, Vol. XI, Ho. 4, pp. 143-162 4-.2 Figs. Washington, April 30, 1919. 
Observations made at the Minnesota Agricultural Experiment Sta- 
tion at Saint Paul and on the Arlington (Virginia) Experimental farm, dur- 
ing the smrnner of 1914, on the flowering time of different varieties of wheat, 

[sss-sst] 
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and on tlie fertilisation of emasculated wheat flowers left without protection 
from heteroganioiis pollinisation. The varieties examined at flowering 
time were : i) Velvet Chaff, Haynes Bluestem, Glyndon Fife, Kubanka, 
Arnaiitka, Kharkov, Turkey (at St. Paul) ; 2) Dietz, Fultz, Mealy, Giant 
Squarehead, Turkey, Bluestem, and Fife (at Arlington). Each ear was 
marked, the fl.owmriiig of each flower was noted, and the data thus obtained 
shown on a diagram. The observations were usually made at 7a. ni., at noon, 
and from 5-6 p, m,. A flower wms considered to be in bloom when the 
glumes had opened to an appreciable extent. 

It was found that the flowering of a wheat flower w'as a. very rapid pro- 
cess. After the moment when the glumes begin to open, they may be fully 
open in less than a minute ; the anthers may be extruded and emptied of 
pollen in 2 or 3 minutes ; the glumes may be half-closed again in 5 minutes, 
loosely closed in 10 and tightly closed in 20 minutes. The entire process, 
from the first moment when the glumes begin to open to that when they are 
again tightl}" closed, seldom requires more than 20 minutes. 

More frequent observations were made at Arlington on 25 wheat ears, 
betwen 4 p. m. on May 26 and 8 p. m, on May 30, and on ten other ears 
between 2 p.m. on June i and 3 p. m. on June 5. Although flowering 
takes place at an3^ hour of the day, it is most intense at fairly well-defined 
periods. 

The flowering dates of 2977 flowers on 69 ears were recorded : 1492 
flowered between 5 or 6 p. m. and 7 or 8 a. m., and 1485 flowered in 
the da3dime. Of the latter, 764 flowered before noon. At St. Paul 70 
more flowers flowered at night than in the day ; at Arlington 63 flowered 
more in the day than at night. The hottr of flow^ering apparent^ depends, 
up to a certain point, on the variet}^ although this is not considered by 
the authors to be the most imj)ortaiit factor. In daytime, there are tw^o 
periods of intense flowering, one between 7-9 a. m., and the other between 
2 or 3-4 p. m. In the morning, at about ii a. m., there may be a secondary 
flowering period. There is probabty at least one period of intensive flowering 
during the night or early morning hours. The time betw’'een the beginn- 
ing and end of the flowering of an ear varies between 2 and 7, writh an 
average of 3 days. Therefore it is not true that wheat alwa^^s flowers in 
the early morning hours and that, in consequence, the opening anthers 
should be collected at that moment. 

The' flowers on a. number of ears belonging to different varieties were 
emasculated before their pollen was ripe and no protecting envelope was gi- 
ven, whereas at St. Paul the flowers belonging to ears all of the same variety, 
were treated in the same way, but covered with soft tissue paper and at Arflng- 
ton they w^ere placed in paraffined (glassine) paper bags. The varieties used for 
tills experiment in Minnesota were Elharkov, Red Fife, Haynes Bluestem, 
Velvet 'Chaff, Glyndon Fife, Kubanka, Arnaiitka, and, at Arlington, Fultz, 
Eancaster, C. I. Nos. 3614, 1733 and 1933, Tennessee Fultz, China, Early 
Genesse Giant, Acme, (Sel. II), Kanred. At St. Paul, the following results 
were obtained : out of 70 ears emasculated and left uncovered, 1240 flowers 
gave' kernels from 507 ; out of the emasculated and covered , ears, 388 

lz$9} ' ■ ' ' ' 
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flowers hardly formed 2 kernels ; out of the emasculated, pollinated and 
bagged, 41.7 % of the flowers formed seeds. At Arlington, out of 1324 
flowers belonging to 83 ears (emasculated and left uncovered), 1103 
formed kernels ; out of 642 flowers of 40 emasculated and covered in, only 6 
kernels were formed, 3 of which were on ears contained in bags that had 
been torn. 

When wheat flowers are emasculated and not pollinated, the glumes 
apparently open a little after the usual flowering date and remain open 
several days ; the style grows to an abnormal length, thus facilitating the 
entry of the pollen. On the contrary, the glumes remain closed when pollina- 
tion has taken place. Successful fertilisation of all the flowers polljnated 
by hand is quite exceptional. The unfertilised flowers, which often amount 
to 50 % or more of the pollinated flowers, remain with open glumes, so 
that some, at any rate, may possibly be fertilised by pollen from other plants. 

These results show that, when studying the heredity of wheat hybrids 
and ill operations of crossing when it is desired to obtain hybrids of known 
parentage, the emasculated flowers must be protected from chance pollina- 
tion. The opinion to the contrary held by various workers seems, therefore, 
unjustifiable. 

400 - On the CMoroph^/Il Production of Plants Exposed to Blseoiintinuous Light 

— CouPm H., in the Compies rendus de VAcadimie des ScienceHy VoL ClyXX, No. 7, 

pp. 403-405. Palis, Febmary 16, 1920. 

Plants grown in complete darkness are usually pale yellow (etiolated) 
whilst the same plants grown in daylight are green, owing to chlorophyll 
formation in some of the cell plastids. The explanation of the appearance 
of the chlorophyll, in spite of a considerable amount of research, is as yet 
not completely known. The author, therefore, endeavoured to ascertain, 
as a contributing factor, the length of time the |)lants must be exposed, each 
day, to daylight for the clilorophyll to begin to show. The method employ- 
ed naturally consisted in growing the young plants in the dark, then ex- 
posing them for a varying period during a number of days that varied ac- 
cording to species experimented with diffused, north daylight, until the 
yellow parts began to assume a slight green tinge, thus showing that chlo- 
rophyll was beginning to be formed. The author's results are given in 
a table ; they are, for various reasons (variation of the intensity of the 
light, difficulty in matching the vShade, etc.), approximate only. The conclu- 
sions drawn are given below : 

1) The time the plants must be exposed each day to the light so that 
the chlorophyll begins to appear, varies greatly with different species since 
the appearance of the green tinge under discontinucms lighting may take 
from 2 (garden cress) to 20 days (peas) ; from 20 minutes (sun) to 120 mi- 
nutes (maize) per day ; from 25 minutes (pumpkin) to a total of 2400 mi- 
nutes (peas), 

2) The, parts that contain abundant reserve materials (cotyledons 
of pumpkin, white lupin, lucerne, chicory, etc.) in their tissues, rapidly 
turn green. 
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3) Tile parts that turn green more slowly contain little or no reserve 
iiiateiiai (leaves of pea, wheat, maize : cotyledons' of castor oil plant, etc.) . 

In order to avoid any possible mistinderstanding, the author adds that 
the green tinge in question is very pale and thus quite different from the 
green of plants grown naturally and exposed to all the daylight. 


401 - Tie Causes of the Elongation of the Stem 0! Etiolated Plants, — • Coupin h., 

in the CompUs rendiis de VAcademie des Sciences^ Vol. CUXX, No. 3, pp. 181-191. Paris 
January 19, 1920. 

When a comparison is made between young plants, some grown in the 
dark, others in the light, the aerial parts of the latter group are green and 
short, whilst in the former group they are yellow or whitish in appearance 
and haA?^e very long stems. 

Tins difference is generally explained by the fact that light is known to 
slow down growth. On examining the question more closely, it will be seen 
that, if light has this slowing-down effect*, it could not possibly cause such 
great differences as those found with certain plants, such as the pea, vetch, 
lentil, etc., in which the etiolated stems are sometimes 10 times as long as 
those that have grown in the light. Evidently, there is some other factor 
acting as well as light. It may be asked whether the characters of etiolated 
plants are not due to the absence of chlorophyll and consequently, of its 
acti\dty. vStarting from this hypothesis, which was supported by various 
observations, the author carried out several experiments which apparently 
confirmed it satisfactorily, without, however, proving its truth. 

CoNCnosiONS. — If plants grown in the light are dwarf compared with 
those grown in dark, this is probably due to the chlorophyll function which, 
by means of the chloroleucites, distributes in the plant an internal secre- 
tion which slows down growth. The author has no information as to the 
chemical nature of this hypothetical, probably complex vsubstaiice ; he can 
only say that it is soluble in water and not destroyed by heating to i20«C. 
Inversely, if etiolated plants have long stems this is because they cannot 
assimilate, for the double reason that they have xro chloroleucites and 
receive no light rays, 


402 » Action of Chlorine and Bifferent Vapours on Plants* — GuMm, p, and Ivormand, 

C., in tile Comptes rmdm de VAcadimie des Sciences, Vol CnXX, No. 7 (February 16, 
3920}, pp. 401-403. Paris 1920. 

From their experiments on leafy branches and particularly plants in 
pots, the authors concluded that most plants kept for one, occasionally 2, 
hours, in an atmosphere with a concentration of V2000 of chlorine, palite 
(monochlormethyl chloroformiate), bromacetone, cMoropicrin, or dicMor- 
ethyl sulphide resist the action of these substances. They' lose their lea- 
ves, but new ones grow after a time, and the plant regains normal growth. 
The leaves are killed by plasmolysis, i. e., by protoplasmic contraction, and 
this takes place very rapidly with chlorine and very slowly with dichlor- 
ethyl sulphide. 
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403 - Antagonistic Reactions and the E61e of the Callus in Grafted Plants. — Daniel, 

in the Compks fendiis ie VAcadimie des Sciences, Vol. CESX, No. 5, pp. 285-287. 

PariSj February 2j 1920 

More 'and more accurate evidence tends to show that the callus form- 
ed at point of union of the graft largely contributes to modify the biolo- 
gical status of scion and stock and to cause a marked antagonism even in 
grafts of the plant on itself, where, without it, such would not be the case. 
The antagonism leads Ito the formation of repairing organs, while the ex- 
change of products accidentally canses various symbiomorphoses. The in- 
ternal or external repairing organs may be of the pure, associate type or 
bring about graft hybrids produced directly on the level of the callus or 
at variable distances away from it. 

These products are of immediate practical value. Thus, the Bron- 
vaux medlar and Pirocydonia Winkleri are now used as ornamental plants ; 
Pifocydonia Danieli will probably play the same role in fruit growing 
with the pear as paradise stock with the apple ; in vinegrowing, graft 
hybrids have already proved there utility, and all their possibilities are not 
exhausted. There is, therefore, every reason for investigation in this new 
direction. 

404 -* Action of Heat on Sugar-Beet Seed. — Saillaid (communicated by M. XissEiiANpT 
in the Comptes rendus des Seances de fAcadmie d' Agriculture de France^ Vol. VI, No. 5» 
pp. 91-92. Paris, Februaiy 4, 1920. 

M. Tisserand has communicated to the Academy a note by M. Sail- 
LARD (Director of the Laboratory of the Syndicate of Sugar Manufacturers 
on the experiments he carried out with M, VehrunTt as his co-worker on 
^ the action of heat on sugar-beet seeds. 

The work was doiie with seeds of very good, good, and medium quality, 
which were heated in a thermo-regulated oven, while the germination 
tests were made on damp sand kept at 25QC, 

The seeds of each (quality were respectively heated for an hour to 40®, 
50®, 60°, 70^, 80®, 90°, 100®, and 105® C., then germinated at 25®C. for 22 days 
together with unheated, control seeds. 

The following conclusions were arrived at : 

1) The seed clusters of the very good seeds with a 98 % germi-| 
nation, and good commercial seeds with an 87% germination, retain 
all their germination power when heated to 60^-70° C., as demonstrated 
by M, SCHRIBAUX. 

2) Bad seeds with a 36 % germination, when submitted to the same 
temperatures, are mostly killed. 

3) A temperature of 80*^0., even when maintained for i hour, does not 
alter the germination coefficients after 14 days with superior quality and 
good, ordinary quality seeds. It only retarded germination slightly. 

These experiments will be of interest to those taking part in the competi- 
tion opened by the French Ministry of Agriculture for the construction 
of a drying apparatus for beet seed that will enable them to be kept a long 
time, while leaving their germinating , power unimpaired. 

405 - leans lor Inereasmg the Bteimtoating C^paetty 0! Camphw Seeds. —^See 
No., 426 of tMs Remw. 
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406 *» The Meed toi Exteiiimg and Intensifying tlie Line Breeding of Wheat in Spain* 
— LfeRREiLii D. in the Boletin de la Asociacian Agrimliom d& Espamf Year XI^ 

No. 1 1 7, pp. 90-95. Madrid, February, 1919. 

After showing the insufficiency of mechanical selection, the ■ author 
points out the need for intensifying line breeding in order to create types 
especially suited to Castille. In that country, the chief quality of wheat 
should be resistance to drought, as this often occurs after vSowing. Such se- 
lection, according to the author should be limited .to tlie choice and isola- 
tion of a few plants that have shown a clearly super-normal resistance 
ill particularly arid soils or in very dry years. The progeny of these plants 
should be kept separate, and the various pure lines should be submitted to 
comparative tests so as to show which lines combijie the characters “spe- 
cific productivity and “ resistance to drought in the best proportions, 
while giving the largest yields. 

407 - Correlations Between Certain Characters of the Ear and the Yield of Grain in 
Maize. — Biogar, H. H., in the Journal of the American Society of Agronomy ^ Vol. XI, 
No. 6, pp. 230-234. Washington, September, 1919. 

The five Selections 77, 120,119,133 and 204 were studied. Data con- 
cerning the weight and length of the ears, the numbers of rows of kernels 
and the shelling percentage are given in the following table : 


Variety 

Weight of ear, 

in gm. 

Lenght of ear, 

in inches 

Number of rows 

Shellin ^ 
Percentage 

Selection 77 ■ 

324 

8.4 

14.6 

86.2 0/0 

Sdection 120. ..... . 

347 1 

8.8 ■ 

12.7 

8s.6 

Selection 119 

363 

8.9 

16.S 

SS'S 

Sdection 133 

218 j 

7.1 

15.3 

81.9 

Sdection 204 

257 

8.0 

17-3 

834 


The biometrical data was collected from 1914 to 1918. 

As a general conclusion drawn from the measurements made, a con- 
stantly positive correlation was found (except in Selection 204 in 1917) 

, between the weight of the ear and the yield. The coefficient varies from 
+ 0.7 to + 0.565 and is, thus, low on the average. There is also a positive 
correlation between the length of the ear and the yield, but, in this case 
also, thei'e are fairly low values, ranging from + o.oi to + 0.381 ; the coef- 
ficient, however, is always positive. 

Some data regarding the variety Selection 119 are given below : 


■ 

Year 

, 1 

Average length 

Coefficients 

Correlation 

! 

1 Increase in grain yield due 

! to the greater length 

Long ears 

; Short ears 

1 Percentage ^ 

1 Bushels 


1 indies 

' inches 




1915 1 

8.8 

1 7-6 

+ 0.231 

4.0 % 

2.00 

1916 i 

9.8 

8.9 

j+ 0.354 

, 7.1 » 

3.55 

1917 

j 

. 9.9 

8.4 

1+ 0.330 

1 

j ' ^^'7 ® 

8-35 
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There was no special relation between the iDerceiitage of seeds 
and the number of rows. 

408 "* Determination of the Percentage of Cross Pollination Between the White and 
Yellow ¥arietles of Sorghum. — karper, r. e. and coistner, a. b., in the Joimiai of 
the American Society of Agronomy, Voi. XI, No. 6 , pp. 257-269. rVasliington, Sep- 
tember, 1919. 

Cross pollination is f^lirly common in fields of sorghum and militates 
against the retention and improvement of the selected types. The results 
are given of a series of experiments intended to establish the proportion of 
cross under natural conditions. 


Cross fertilisalmi observed in the progeny of white milo, groxmig 
imder the best possible conditions affording maxinmm natural cross pollination 

from yellow milo. 


Number 

of the line 

Total number 

of 

Number 
of plants 
mth yellow 

Number of 
plants 

hybrid without yellow 

Total number 

of 

Percentage 

of cross 

progeny 

intioresceuces 

inflorescences 

hybrids 

fertilisation 

I 

330 

10 


10 

3-03 % 

3 

184 

21 

— . 

21 

1 1. 41 

4 

X 54 

14 

I 

15 

9.74 

II 

,457 

13 

— 

13 

2.84 

^5 1 

70 

18 

7 i 

1 25 ! 

35 * 7 X 

23 1 

481 

27 

I 

1 28 

5.82 

' 26 1 

990 

40 

2 

i ^ 42 

4.24 

30 

509 

12 

— 

1 12 

2.35 

37 i 

153 

26 

2 

1 28 

18.30 

41 

585 

39 

16 

1 55 

9.40 

AH rows. . ,j 

13430 

7S8 

42 

S30 

6.18 


In 1917, the author observed a certain number of white milo plants 
growing in a fi.eld of yellow milo. The seeds from 41 infloresences of 
white milo were sown separately and a total was obtained of 13,430 progeny 
(see Table), of which only 830 or 6.18 % show hybrid characters. 

The hybridisation percentage for white plants completely enclosed in 
a yellow population is thus slightly over 6%. In the case of two varieties 
that flower simultaneously, not mixed, but sown on two adjacent plots, the 
percentage of cross-fertilisation could not be higher than 3%. 

409 - Ihe Improvement of GerealSj Flax and Bye-Grass In Ireland^ by Selection 
and Hylbrldfsation# — - Report of the Work of the Plant Breeding Division for 1919, in the 
Department of Agriculture and Technical Instruction for Ireland, Vol. XX, No. i, pp. 102 
107. Dublin, 1919. 

Results of selection and hybridisation work undertaken in Ireland, 
especially with wheat, barley, oats, flax and rye-grass. 
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liETHOD, — First of aF, those plants that showed superior characters 
were isolated (selection by pure lines) ; the progeny — mother plants, heads 
of lines, etc. — were grown separatdy and carefully examined in order to 
^ choose the best of the pure lines. Finally, the best lines were multiplied 
and, after a period of comparative tests, then multipied commercially, when 
the seed was sold to the fanners. 

Besides this selection work, crossings were made between lines consi- 
dered to be best suited for the creation of new varieties combining the good 
qualities, while eliminating the bad qualities, of the parents. 

Wh^at. — Comparative tests were undertaken at the Albert Agri- 
cultural College, at Glasnevin, with the following varieties : 

Yeoman, a red wheat recently introduced by Prof. Bipfkn (of Cam- 
bridge University), It was produced by crossing the high-yielding Bio- 
wick Ued and Red Fife, which gives good results on miliing. 

Hawk, red bearded ; introduced in autumn, 1918 ; ripens rather 
late and is difficult to thresh. 

Red Velvet, native Irish ; grown in Tipperary. 

Q^leen Wilhelmim, White Stand-up (both white) and S'qumehead 
Master (red), aU widely grown in Ireland. 

Cone, produces very coarse seed, ripens late ; to obtain good results 
it must be sown in September or in early October. 

Red Fife, not a heavy cropper, but excellent for milling. 

Benefactor, white, with felted and very dense ears, very subject to rust. 

As regards 5n.elds of grain, they come in the following order: — Yeoman, 
Hawk, Red Velvet, Queen Wilhelmina, White Stand-up, Squarehead Master, 
Cone, Red Fife, Benefactor. 

BAnnEY. — A large number of comparative cultural tests were 
carried out with Archer, Goldthorpe and with the crosses Archer X Spratt 

4 

37 and Archer X Goldthorpe 

I 

The best results were obtained with Archer X Spratt ~ (widely grown 

on account of its evident superiority to Archer), both as regards yield and 
strength of straw. 

Afclmr X Goldthorpe has a wide ear, short, stiff straw and a very 

I 

short neck Although it gave lower yields than Archer in all the expe- 
riments, it should not be set aside, as it gives good results where very strong 
straw is required. The hybrid Goldthorpe x Spratt, although free from the 
serious defect of Goldthorpe, the ear of -which falls very easily when ripe, is 
not yet as productive, and thus leaves the way free for further improvement 
by means of suitable crossings, 

OAr$. — Pure line cultivations were made with Abundance, Potato, 
Banner, Victory, Sandy, Island Magee, Black Tartary, BUck Bell, and Black 

.Pfsp „ . ' • 
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Mogul New forms were obtained from tbe crosses Black Tartary X Potato, 
Banner X Black Tartary, Victory X Black Mogul and these are still being 
studied. 

Numerous crosses were made during the last season between Potato 
and other varieties, in order to obtain a new variety having, in addition to 
the excellent tillering and milling qualities of Potato, stronger straw and 
an earlier lipening habit. 

Flax. — A pure-line selection of the commercial variety Riga was 
begun in 1911, Plants belonging to different lines and coming from dis- 
tinct mother plants, wrere at once found that showed remarkable uniformity 
in both their anatomical and physiological characters, e. g., tillering, 
vegetative vigour, resistance to low temperatures, duration of growth 
period, etc. Of the various lines Nos. 3 and 5 were the best and, accord- 
iiigly, were propagated at Glasnetin and Ballinacurro . 

In the comparative trials, plots sown with Kos. 3 and 5 were clearly 
better than those with the ordinary, commercial type, thanks to the uni- 
formly equal crop. No. 5 gives a higher yield of fibre and No. 3, though 
producing slightly less, is more profitable owing to the better quality of its 
fibre. In 1913, the pure-line selections of Riga were renewed, and it was 
found that Nos. 2 and 6, still under trial, were apparently superior to Nos. 
3 and 5 as regards length of stem. 

Rye-grass. — The pure-line selection of commercial varieties of 
Loliiim italicmn and L. perenne has also been undertaken. 

410 - Determination of the Percentage of Cross-Fertilisation Between Medic&^o 
satiVB and M* — Waldron, L. R.? in the Journal of the American 

Society of Afj,ronomy, Vo 2 . XI, No. 6, pp. 259-266* Washington, September, 1919. 

Results of researches with the aim of establishing the degree of natural 
cross fertilisation between alfalfa plants growing close together. The two 
species Medicago saliva (with white or blue flowers with intermediate sha- 
des) and M* falcata (with yellow flowers) were employed. The hybrid 
plants are easily distinguished from either parent b}^ the characteristic 
colour of their flowers. 

The two species were sown in a square plot in lines in the following order 
(a total of 1 17 plants) : — 

o o -r o 

0 o o 

o :■< 0x0 X 

(0 — Medicago saliva; x — M. falcata). 

. Flowering took place at the end of June and the pods formed at the 
beginning of August. At that time, there were found to be 10,041 and 5251 
pods on plants of saliva and falcata respectively, of average growth. 
The seeds from 85 plants were sown separately. The appended table 
summarises the data relating to the progeny of the plants them- 
. selves. 
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Oiiantities of seeds produced hy the parent plants and the percentage of 
hybridisation in the plants of M. saliva and M, falcata growing 
together. 



Medicago sativa 




Medicago falcata 




Number 





Number 




Seeds 



Percent* 


Seeds 



Percent* 

No. 

X^roduced 

of 

plants 

Hybrid 

age 


produced 

of 

plants 

Hybrids 

age 


by . 


plants 



by 

that 

plants 



X>arent 

flowered 


of hybrids 


parent 

flowered 


of hybrids 


Grams. 



j 


Grams. 

Grams. 



I 

22.8 

79 

4 

5.06 

50 

4-7 

96 

54 

56.25 

2 

20.1 

7 

0 

0 

51 

1.4 

88 

44 

50,00 

3 

1S.4 

73 

5 

6.S5 

52 

; i.o 

30 

15 

: 50.00 

4 

20 . I 

36 

2 

5-56 

53 

1.4 

41 

24 

58.54 

5 

40.7 

82 

6 

7*32 

55 

3.5 

76 

40 

52.63 

6 

36.9 

79 

9 

11.39 

57 

0.9 

56 

3:3 

23.21 

7 

28.8 

73 

3 

4.11 

59 

1.8 

49 

18 

36.73 

8 

26.0 

82 

5 ! 

6.10 

62 

0.9 

27 

7 

25.93 

9 

II . 2 

68 

2 

2.94 

63 

2.3 

75 

33 

44.00 

10 

38-1 

96 

4 

4.17 

64 

3«3 

74 

38 

51*35 

II 

18.0 

79 

^3 

16.46 

65 

2.9 

44 

17 

38.64 

12 

1 27.3 

! 

74 

4 

i 

5-41 

66 

7.8 

74 

16 

21.62 


36 1 

37*9 

82 

4 

bo 

00 

t 

85 1 

4.2 

75 

28 

37-33 

Totals 1 
Averages j 

647.1 

22.3 

2099 

157 

1 

223-53 

1 7-48 

1 

i 

1 

90.8 

i 

1862 

795 

1 

1170.07 

42.70 

i 


The percentage number of plants with hybrid characters was very low^ 
with ilf . saliva and high with M. falcata. The explanation of this is that the 
latter species has fewer flowers and less pollen than the former. 

The coefficient of correlation existing betwen the percentage of crossing 
and the yield of seed has been calculated by the author, and, although it is 
very low (M. sativa = — o. 14 ± 0.12 ; ilf. falcata == — 0.2 ± 0.12) it is 
alw^'ays negative, thus confirming the possibility that this correlation does 
exist, 

411 - On the Meed for the Selection of Turnips in Mew Zealand, in Order to Obtain 
a More Uniform Product* — Bruce, I#. B., m liie New Zealand Journal of AgHcuIiurCj 
Vol. XIX, No. 5, pp. 284-2S7. Wellington, November, 1919, 

From many cultural tests of the Champion, Elephant and Superlative 
varieties of turnip, it was found that morphological deviations from the 
type are common, these being found even in specially selected varieties 
furnished by leading European houses, , 

It is certain that selection carried out in the New Zealand Experiment 
Stations would give excellent results. But, if it is to be possible, it is neceS” 
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sary : ■ — i) to produce pure varieties, which requires the help of specialists ; 
2) to have an organisation by means of which the selected types could be pro- 
pagated and kept pure, which requires Government help. 

The following plan should be followed : — 

First year: From, the original selection 2I is obtained the product ^1, 
which is cultivated at the plant-breeding station for its seed. All inferior 
or aberrant plants must be rejected. 

Second year : The seed from the previous year is divided into two 
Ag and B. l^ot B is sold to farmers for the production of the seed they re- 
quire ; 1/Ot A 2 is still cultivated at the plant-breeding station for the produc- 
tion of pure seed. All inferior plants are rejected. 

Third year : I) The seed from Ag, is divided into two lots : A 3 and I B ; 
A 3 is keptat the station in order to continue the type, I B is sold to farmers 
who undertake to produce the seed only, II) The seed from B (— 
is distributed and sold for root production. 

Fourth year : I) The seed fromAg is divided into two lots, of. which A4 
serves to preserve the type and 2 ^ is sold to farmers who undertake to pro- 
duce seed only. II) The seed from I ^ is sown and the seed it produces 
(I ^1) is sold for root production. Ill) The seed from (=Bg) is used 
for ordinary owing. 

At present, the seed produced' in New Zealand corresponds to i?2 
and gives rise to F^ products that escape the control of selection for successive 
generations. On this account, it is not to be wondered at if the crop,, ins- 
tead of being uniform, consists of a product mixed wdth aberrant or degene- 
rate types. 

This shows the need for the institution of pure Hue selection and the 
author suggests that a special organisation and plant-breeding stations 
should be provided in New Zealand, 

412 - Degeneration in the Sugar-Beet and its Remedy in Selection. — Casseu, n., in 
the Bulletin de VAssodation des Chimistes de Sucr&ne et de DistiUeriej Vol. XXXVII, 
No. '4, pp. 1 31 -1 40. Paris, October, iQip* 

The flowering of the sugar-beet in its first year of growth is equally 
harmful to the grower, whose crop is reduced, and to the manufacturer as his 
root cutters wear out more rapidly. This anticipation of the flowering 
period has been explained by reference to heredity, but this is improbable 
because the sugar-beet is the product of long and careful selection, during 
which any suspected plants are rejected. 

Commercial seeds come from parents and ancestors that have been ri- 
gorously controlled for a relatively long period (8 or 10 years). If heredity 
is excluded, then the problem of atavism comes in, seeing that cultivated 
selected plants tend, when the modifying action ceases, to return to the pri- 
mitive type. In a wild state, beet is an annual plant, and it is only by 
means of prolonged selection that it has been possible to obtain the cultivat- 
ed type which, during the first year, can store up the reserves which will 
enable it to grow and produce seed during the second year. 

' The tendency, of the beet to “ bolt during the first year is, therefore, 
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probably a sign of reversion to the primitive type and a symptom of degene- 
ration in the selected type. 

In considering tlie causes that favour this process of degeneration, the 
author suggests that a plant submitted during its early growth to contrary 
conditions of soil and climate, which diminish its vitality, has a marked 
tendency to premature flowering. The author illustrates Ms theory by 
a number of examples taken from flower and fruit growing. 

It is known that beets sowm early give a higher percentage of “ bolters ” 
than beets sown later (normally). In the second case, the temperature is 
very Mgh at sowing time, with the results, that germination takes place 
rapidly and is complete in lo to 12 days. Under these conditions the young 
plants are healthy and strong, remaining so up to an advanced stage of grow^tli 
and accumulating large amounts of reserve material without flowering. On 
the contrary, if they are sown very early, they usually have to face cold and 
damp weather, germination is delayed, the early growth is weak and slow, 
and the plant, on the return of favourable growing conditions, tends to close 
its vegetative cycle prematurely as if, influenced by previous adversity, it 
feared to meet some new obstacle opposing the final act of reproduction of 
the species. Having gone so far, it now becomes a question either of aban- 
doning early sowing or of submitting to the losses caused by bolting. 

Besides the advantage consisting in the better distribution of the work, 
early sowing also leads to a greater production of sugar. Plants produced 
by early sowing, if not too injured by cold during their early growth, 
have attained, by the season of second '' heat, a development that enables 
them better to resist drought. In fact, the well developed roots penetrate 
to depths where the soil has most moisture and provide the plant with suffi- 
cient water to compensate for transpiration. If “ bolting can be avoided, 
the weight of roots and the sugar content will be greater. 

The following measures are recommended in order to avoid the bad con- 
sequences (bolting) of early sowing : — 

1) Decortication of the seed, to facilitate germination. 

2) Shadow sowing, to aid emergence. 

3) Keep the soil loose the young plants to emerge, without, 
however, breaking the surface layer up too much, as fine soil easily cakes 
under rain and thus prevents the young plants from coming up. 

4) Avoid premature thinning that would expose the isolated and 
stiE tender plants to a return of cold weather, 

5) The best method certainly consists in selection and crossing. 

• carried out in such a way as to produce new types that resist cold and 
consequently capable of growing even under unfavourable conditions of 
temperature. 

413 " Geographical and Taxonomic Researches undertaken In Order to establish a 
Rational Basis for the Selection of Tea, — Cohbn, S. C. P., in the Department van Land- 
bouw Nifverheid en Handel-Lafids Flanduin, Bulletin of the Botanical Garden of BuiUn- 
zorg. Vol. I, Pt. 4, pp, 1-320 18 Pigs. Buiten^org, 1919. 

After summarising previous work done in Java on the improvement of 
tea, the author deals with the question of a vast programme of research 
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wHdi incltides a detailed study of tlie many varieties of tea* the object 
being tlie establisbmeiit of a sound basis for work from the standpoint of 
genetics and selection. 

The first chapter deals with tea-growing in Java (i) and British India* 
the second with tea-growing in China and the adjacent countries (especially 
in Indo-Cliina (2)) the third is concerned with the origin of the tea plant* 
and the fourth relates to a systematic study of the genera Camellia and Then, 
a genealogical tree and key being given for the identification of the various 
species. The fifth chapter treats of common tea (for which the author pro- 
poses the uaine of Camellia theijera (Griff.) Dyer) ; the following varieties and 
races* known in India and China, have been described in detail after a 
careful examination : — 

I. — VARinTv viricUs Watt. — • Race i* native to Assam : bush or 
small shrub with leaves 10-17.5 cm. long and 5-7 cm. wide, with ovate- 
oblong* pointed, thin almost* membranous blades, and 16 chief veins; 
inteniiediary tissues thin* wrinkled* pale green in colour, highly vascular. 
The lower surface is rough to the touch owing to the presence of numerous 
warts (protrusion of the epidermal cells at the base of the hairs). Inflore- 
scence nearly alw^ays solitary. Numerous varieties are derived from this 
race ; it is growm the most and spoken of as the best of all the types of 
tea in India, 

Race 2 : Lushai. — In shape resembling a small tree like the poplar 
and from 50 to 60 ft. liigh. When Ml grown, its leaves are* on an average, 
20-35 cm. long and 10-15 wide. Of all the known races of tea, this has 
the largest leaves and, in this respect* it is much superior to the Chinese 
types. The blades have from 22-24 chief veins ; the structure and characters 
of the epidermis are the same as those of native Assam tea. Lushai is 
cultivated over small areas in Sylhet and Chittayong and is apparently a 
local form derived from wild plants. 

Race 3 : Naga. — Bush with open, upright habit. Mainly grown 
round Pherinia, at an altitude of 1950 ft. heaves with very elongated blades 
from 10-22.5 cm. long and 5-7.5 cm. wide. As regards structure it is very 
similar to Assam tea* with w^-hich it is easily crossed, producing numerous 
hybrid forms. 

Race 4 : Manipur. Wild tea growing in the Manipur forests. Trans- 
ported to Cacliar, Sylhet and even Aiinani, it is now grown over a very large 
area and has often been crossed with other races. Manipur tea is characte- 
rised by the width of its almost elliptical leaves : blades 15-20 cm. long* 6.2- 
8,7 cm. wide, heathery structure ; dark green colour ; few but evident 
veins. 

Race 5 : from Burma and the Shan States. — These are Httle-known 
.and ill-defined types that form a group blending on the one hand with the 


(i) For tea-gi'owiiig in Java, see i?., Feb., 1920, No, 209. 

{2) For Indo-Chinese tea, see R., Nov. 1918, No. 1243; i?., April, 1919, No. 467; 
R.* J^ay, 1919, No. 6oi. and No. 4.27 of this Review. {Ed.) 
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C-hina tea 

i) Small slimb. 

2} Karly and ntmieroiis flowers. 

3) 3 b eaves rarely measure more than 

9 ;■< 3 cm. 

4) 8 "10 pairs of lateral iiervures. 

5) Usnafly more than 30 teeth. 

6 ) lycaves generally reddish towards 
the tip. 

7) lycaves Tisnally smooth. 


Indian tea 

1) Tree with spreading crown. 

2) I^ate and scanty flowers. 

3) dbcaves usually measure more than 
12 X 4 cm. 

4) lO'i^ pairs (up to 22) of lateral 
iiervurcs. 

5) Usually less than 30 teeth. 

6; lycaves usually green or yellowish- 
green towards the tip. 

7) I^eaves often rough. 


CuLiTVATF,D TEA, “ There is no doubt that there are two distinct 
races of tea — Chinese and Indian. The difFiculty begins when it is 
attempted to establish the taxonomic position of the intermediate forms, 
which are also the commonest. Instead of undertaking this apparent^ 
unending analysis, the author prefers to group all the cultivated types that 
furnish “ tea under one species. This apparently is equally satisfactory 
to practical requirements. In fact, the commercial types are far from 
belonging to well defined varieties, but they constitute a mixture of forms 
that are often very different one from another, (see appended illustra- 
tion) and it will eventually be more satisfactory to distinguish by a 
statistical method rather than by a botanical classification. 

As regards the rules to be applied to the identification of this collective 
species, the result of the critical examination of the various systems of 
nomenclature taken into consideration may be summarised as follow^s ; — 

1) The generic should be rejected ; Camellia is the only 

correct mame. 

2) Thea sinensis (T.) Sims., is out of date, whereas Camellia sinensis 
{If,) O. K- is iu accordance with the international rules ; again the name 
given by Linnaeus {1753) does not include Assam tea. 

3) Camellia Thea (Link) Brandis., should be excluded ; the Indian 
and Chinese types have already been united under a single species — C, 
tkeifem (Griffith) Dyer. 

4) C. iheijem should be used in preference to C. sinensis. 

The author, therefore, proposes to unite all the cultivated forms of 
tea under the collective species Camellia iheijem (Griffith) Dyer. 

414 - Improvement of Coffee In India^by Selection and Crossing* — ANsrEAu, r. 

in The A'^nculiiiml Journal of Indian Vol, XIV^ Pt. IV, pp. 639-644. Calcutta, July, 

1919. 

Sincethepossibility was shown by Cameron, in 1S99, of considerably 
improving cofee by selection and hybridisation, much work has been done 
with the object of forming a new typ>e of ordinary Coffea arahica, that 
would be more productive and disease-resistant. 

Good results were obtained in various localities, particularly in South 
Mysore by Crawford, in Chundrapore by Hamilton, and in South Coorg 
by Jackson ; they succeeded in producing several excellent and completely 
stable hybrids, whose seeds will shortly be put ou the market. The author 
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points oiit.tlie need for establisMng a special station for the selection of 
coffee, provided with a special expert staff. 

So far, however, this work has not had the slightest influence on the 
methods of cultivation in use on the plantations. The way the seed desti- 
ned for the nurseries is gathered, without any attempt at selection, cannot 
but harm the varieties and lead to their degeneration, as has already 
been found in several localities in India. 

The first principle of selection should be to choose the best tree on the 
estate, which should be characterised by uniform growth, an abundant 
and good-quality product, even under unfavourable weather conditions, 
and by immunity to disease and a high degree of resistance to insect attack. 

The best plants chosen in this way should be completely covered by a 
net at flowering time, to avoid chance fertilisation by strange pollen, the 
net being held down by earth and strengthened by a border of strong cloth. 
Tills isolation ensures self -fertilisation, but decreases the percentage, of 
seeds set; this difficulty might be avoided b}^ allovdng insects such as 
bees to swarm under net. In any case, the quantity of seed obtained 
is sufficient for the establishment of nurseries and the method has the 
advantage of producing plants that completel}^ resemble the parent tree. 

As soon as setting has taken place, the net can be removed, and the 
fruits are removed when completely ripe. _ The seeds are rigorously 
selected, and the best ones sown in nurseries ; the young plants that result 
are carefully examined, any weakly or badly developed plants being rejected 
before transplanting takes place. When these selected plants begin to 
produce, 3 or 4 of the best are chosen and isolated in the manner described 
above. 

Thus, in 10 or 20 years, simply by selection, vastly improved types can 
be obtained that are much superior to the original variet3^ Besides this 
improvement, on account of the lack of genetic uniformity in the original 
varieties, which are more like mixtures or populations, stable varieties can 
be obtained, or rather isolated, that show distinct differences. . 

As regards crossing, Jackson obtained a hybrid of arabica at Bubarri. 
This was a true hybrid of very vigorous growth, which is disease-resistant 
and conies into bearing early (in the second In September, 1918, 

the first plantation (about 23 acres) of this hybrid was made at Malamby ; 
by the end of the first year, the plants were already from 3 to 6 feet in height. 
The great uniformity, vigorous growth, productivity, and resistance to dis- 
ease of this hybrid make it a remarkable type, that will certainly be justly 
esteemed on the market, 

415 - Infliience of Foreign Pollen on. the Shape of the Frait 0! the Mother Plant in 

Certain Crosses between ¥anilla planifolia and " ¥aniiIon*k~MAc Clelland, c. 

11, in the Journal of Agricultural Research^ Vol. XWI, No. 9, pp, 245-2514* Hates 3 i“ 35 . 

Wasiiington, March, 1919. 

For some tinie, experiments have been undertaken at the Mayaguez 
Agricultural vStation with the object of developing the cultivation of vanilla 
on a large scale at Porto Rico. 
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Careful studies of pollination, fertilisation, growth, and the ‘Characters 
of the fruit have been, and are still being, made. Two types of vanilla are 
of economic importance to the island : — ■ 

i) Vanilla planifoUa with thin, elongated pod of excellent quality, 
and 2) Vanilloii 'h thicker shorter pod of very inferior equality, but 
which, even -when quite ripe, can remain attached to the plant without 
opening, wliich is of considerable advantage. 

The results are given of a series of reciprocal crosses betw^eeii V. pkmi- 
folia and “ A^anillon especialty as regards the immediate influence of- 
foreign pollen on the shape of the fruit of the mother plant, an influence 
that can be studied and determined. 

The typical self -fertilised fruits of V, planifoUa are elongated capsules 
that narro’W gradually towards the peduncle, and retain their thickness 
almost to the tip, which makes them club-shaped. 

The name '' Vaiiillon includes all the varieties or species of vanilla 
that do not belong to F. lani folia and which are generally characterised 
by large yellow flowers, whereas F. planifoUa has greenish-coloured flowers 
which ate not very obvious. Vanillon fruits have a uniform diameter all 
along their length, save at the ends, where the sudden blunting gives them 
their truncated, squat appearance. 

If the pollen of F. planifoUa is placed on the stigma of Vanillon and 
vice versa, the fruits obtained are modified, showing the influence of foreign 
pollen. So as to find the biometric characters, of the shape of the fruits, 
the author measures them in two places : — i) at a distance of 2.5 cm. from 
the tip ; 2) at a distance of 3.7 or 2.5 cm. from the base or the insertion of 
the peduncle. 

’ In the pollination experiments, the author used V. planifoUa and many 
varieties of Vanillon, Viz., V 13 from Guadeloupe ; V 34, V 43 and V 52 
from Panama ; V 62 from Mexico. 

I. — Vanilla planifoUa ^ X F. planifoUa : the circumference of the 
fruit at I inch, from the base is less than the circumference at i inches 
from the tip ; in other words, fruits that are thin at the point of insertion 
become club-shaped at the tip ; the following averages are based on 23 de- 
terminations : — • ■ 

1) Length of fruits : from 6 ^2 to 9 inches. 

2) Average circumference at i^f^ inches from the base : 1.3 inches. 

3) Average circumference at i inch, from the tip : 1.66 inches. 

II. — ‘ F. planifoUa 9 X Vanillon ^ : the data for 7 out of the 20 
measurements carried out are given in the following table: — {seepag.449) 

The circumference of the fruit, at i in., from the base, is greater than 
that at I in. from the tip by 25.1 %. The averages from 20 measurements 
are : — 

1) Length of fruits : from, 6 ins., to 9 inches. 

2) Average circumference of fruit at i V2 ins., frombase: 1.7 inches. 

3) Average circumference at i in, from tip : 1.38 inches. 


[4 IS] 



PLANT BREBBING 


449 


Variety supplying pollen 

Length of fruits 

Circiiniference 
of fruit at 

I Y2, ins. from stem 
end 

Circumference 
of fruit at i in. 
from tip 


inches 

inches 

inches 

VS2. 

6 14 

‘ 

I 56 

i.r 

V34. ■ 


1.6 

1.25 

V52. 

7 


1. 1 

V62. 


1.8 

1.3 

V34. . • . ■ 

S 

1.S7 

ns 

V52 

8V2 

1.6 

1.5 

V52 

9 

i.S 

1 1.6 

Averages for 20 varkrics 

— 

i.’jr 

I.S8 


III. — Vatiilloii 9 X Vanillon . At 2.5 cm. from, tlie two ends, 
the fruits have iiractically the sauie circumference. The data from 54 
measurements are ; — 

1) Length of fruits : from 3 to 7 ins. . 

2) Average circumference at i in. from base : 2.46 ins. 

3) Average circumference at i in. from tip : 2.45 ins. 

IV. — Vanillon y x Vanilla planiiolia : the circumference at the 
tip is 28.2 % greater than that at the base ; hence the club shape. The 
averages from 23 measurements were : — 

1) Length of fruits : from, 2 to 5 ins. 

2) Average circumference at i in. from base : 2.05 ins, 

3) Average circumference at i in. from tip : 2.6 ins. 

It is evident that foreign pollen modifies the shape of the fruits on the mo- 
ther plant. 

The structure of the flowers of these two types of vanilla offers a plau- 
sible explanation for these facts. At flowering time, the ovaries are practi- 
cally the same length in both types, whereas the style of Vanillon is much 
longer (from 60-70 %) than that of planifolia. When the pollen of the 
latter is placed on the stigma of Vanillon, it can hardly force its pollen tube 
to the base of the ovaiy ; in any case, the number of ovules fertilised would 
be greater towards the tip than at the base of the ovary, hence the club 
shape of the fruit. 

The pollen tubes of Vanillon, when placed on the stigma of F. planifo- 
lia, have a shorter distance to traverse to reach the ovary than they would 
ordinarily have in their own flowers, in which the style is longer. A large 
part of the ovules (placed at the summit of the ovary ) of F. planifolia 
would not be fertilised by the Vanillon pollen, whose gennination tubes reach 
the bottom in attempting to reach a point corresponding to the normal dis- 
tance between the stigma and ovary of Vanillon. There results more abund- 
ant fertilisation at the base of the ovary and consequently, the number of 
seeds diminishes progressively towards the summit, for which reason the 
fruit gets gradually thinner towards the tip, which is partly empty. 
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416 “ ExperimeBts on Wlieat Growing in TonMii. — MiiiiviLLEj R., in tlie BuUchu 

cole de Scienfifique dc Saigon, Year I, No. 12, pp. 364'369* Saigon, December, 

1919- 

For some years, wheat growing has been attempted in various parts 
of Itido-China, especially in Tonkin. The experiments have been carried 
out on the delta and on plateaux of varying height, but, up till recently,^ the 
results have not been very encouraging. 

At Traii-Mnh (Tonkin), in 1904, 1905 and 1906, the Agricultural vSta- 
tion situated near Xieng-khouang, at an altitude of about 4000 ft., carried 
out experiments in growing cereals (wheat, r^^e, oats, barley), but without 
satisfactory results. In the first series of experiments, carried out in the 
rainy season, the following varieties of wheat were grown : - Hard Medeah 
Spring Sanniiir, Bordeaux, and Bearded Herisson. Sown at the end of 
April (1904 and 1906), or on July 10. (1905), these wdieats produced no 
seed. This failure is due to the special conditions of the climate. 

The fairly frequent rains at Trau-ninh did not cause any rotting of the 
stool of the wheat, but, on the contrary, aided tillering, though at earing 
time the stems were weak and scanty. Flowering is fatally deficient, as 
the pollen is washed awmy by the rain, so that fertilisation is not brought 
about. This is why the first experiments should have been directed to 
finding the best times for sowing. On account of these negative results, 
the experiments were suspended for a long time. 

The author took up the w^ork again in the autumn of 1917, with the fol- 
lowing varieties : Early Richelle, RedTouzelle de Provence (French wheats), 
Caobang (Tonkin) and Red Yunnan (China). 

The Caobang wheat was sown on November 21-24, 1917 ; the seed had 
a poor appearance and a very slight weight. The plants came up on Novem- 
ber 27-30, earing took place on February 25, flowering on March 10, and the 
harvest on May i. The straw, which was fully grown, was 1.3 metres high 
and the crop was 90 kg., or 32.5 times the freight of seed used (4 kg.). As 
may easily be understood, Caobang wheat is far from being genetically 
pure, but it can be considered as a mixture of different forms. Thus, as 
regards the characters of the ears, one-third was bearded and two-thirds 
were not. Tillering was normal and the straw, although weak did not 
lodge. 

The quality of the seed obtained was much better than that of the grain 
sown, the weight of 100 grains of the former being almost four times that of 
100 grains of the latter. 

The European wheats did not give such good results as the Caobang 
wheats, but the experiments did not exclude the possibility of finding, 
among the very early European wheats, a few types that might do well 
under the particular climatic conditions of Tonldn. 

The author considers that Yunnan wheat is the origin of Caobang wheat, 
carried to Tonkin by caravans coming from the adjacent Chinese province. 

Beside the improvements that could be obtained by selection, the chief 
object in any case should be to adapt the crop to the climate, and from this 
point of, view, two Jessons may be learned from these experiments 
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1) Sow in tile second week in Angi^t, so that the young plants, 
profiting by the last rains, can attain a good root development, wHch in 
turn assists tillering. 

2) In the choice and period of cultivation, as in the creation of types 
of wheat, care should be taken that the flowering period coincides with 
a dry spell. 

417 - Green Mamres in Old Sice Fields, — novelu n., in iiGiormU a Risicoitwa, 

Year IX, No. 10, pp. 153-157. Vercelli, October 31, 1919. 

As a rule, fertilisers produce an increase of yield in rice fields, but the 
crop does not always respond completely in old, stable rice fields. Although 
continually submerged, rice-field soil thus needs special physical and mecha- 
nical conditions for it to make best use of the accnmnlated chemical ferti- 
lity. This explains the good effect of manuring, even with straw manure, 
and of green manures. In tins case, leguminous green manure with phos- 
phatic fertilisers couvstitutes the ideal manuring, and the leguminous plant 
which, owing to its adaptability and its early growth, gives the best results, 
is crimson clover. 

Numerous practical observations carried out under vaiying conditions 
have led the author to believe that physical and mechanical conditions 
of the soil may be much improved by the use of crimson clover as a green 
manure. In fact, crimson clover, with its rather rigid, strawy, almost 
siliceous stems, decomposes much more slowly than the other green manures 
when dug in, and, consequently, its physico-mechanical action on the soil 
is much more lasting. Again, there is good reason to believe that straw not 
only leads to a much greater aeration of the soil, but also prolongs it when 
the soil is submerged. 

418 - Cultural Experiments with Phaseolas acuiifolius van laiifolim in 
California. See No. 385 of tins Remm. 

419 - Manuria! Experiments with Lucerne in the United States. -™ vSee No. 397 of forage croi}s 
tliis Review. 

420 - Potato-Growing Experiments in England. — i. Chittenden, f. j., Effect of 

Place’* ou Yield of Crops in the Jcntrml of the Royal Horticultural Society, VoL XEIV 
pp. 72*74 + 2 Pi. London, May 1919. — II. Potato Experiments at Wisley, 1917,. 

Ibid, Vol XLIII, Pt, I, pp. 114-129. May, 1918. — III. Whaon, J. and Chitxenden, 

E. J., Some Pmther Experiments with Potatoes, Ibid., VoI.XLIV, pp. 83-88. May, 1919. 

I. — Eppect op '' PLACE '' ON UNIX YIELD. — - The observations 
made by the author on some experimental plots at Wisley, England, in 
the garden of the Royal Horticultural Society, show that the place occupied 
by a plant is an important factor in the yield of potatoes and should be 
taken into consideration when the comparative yields from difierent plots 
are calculated. 

'‘Up to Date’' potatoes were planted in ,8 pairs of plots, forming 
2 parallel series of 4 pairs, each plot having 3 equidistant lines and contain- 
ing 18 equidistant plants. The pairs of plots were so arranged that each 
external line was 4 015^ feet away from the external line of the adjacent pair. 
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The two series of plots were sufficiently separated from one another so that 
the plants at the ends of the internal lines were freely exposed to the siin 
on one side, while the plants at the ends of the external lines were freely 
exposed on both sides. 

Taking the total production of the internal lines as 100, the average 
results for the 3 lines on all the plots were roo : 72 : 72. The yield from the 
plants on the ends of all the lines compared with the average yield of the 
other plants of the same line w^as as 100 : 82. The average yield from the 
corner plants was as 100 : 66 compared with that of the other plants at the 
end of the line, as 100 : 79 compared with the other plants of the outside 
lines, and as 100 : 57 compared with the plants inside the plots. 

The conclusion is that the best place is at the outside corners, followed 
by the outside lines, then the ends of the inside lines, whilst the worst 
place of all is on the inside lines. 

II. — ExPKRia'lKNTS WITH POTATOES AT WlSUEY IN’ I917. • — Bescrip- 
tions are given of large-scale trials with varieties resistant to wart di- 
sease {Chrysophlyctis endobiotica) ; observations on : a) the effect of cutting 
seed tubers ; h) the effect of covering the cut. surface with various subtan- 
ces ; c) the comparison between the seed tubers whether green or not, with 
a varying number of sprouts already developed and seed brought straight 
from the store ; d) the effect of planting tubers at different distances and 
on different dates. 

The Aberdeen and Great Scot varieties showed a marked resistance to 
w^art disease. 

Splitting the tubers gave a small yield per plant but a much greater 
yield for a given weight of seed, so that this practice is suitable if Ettle 
seed is available for planting, or if its price is very high. 

Among the substances used to cover the wound made by splitting the 
seed, so as to avoid loss by evaporation as far as possible, gyiDsum gave the 
best results. 

The practice consisting in sprouting the tubers before planting gave 
an increase of crop amounting to 2 tons per acre, as an average of all the 
varieties tested. 

Sprouting in the light was better than in the dark. Two eyes should 
be left on each tuber. Tubers weighing from 2 to 3 ounces gave much 
bigger yields than tubers weighing an ounce. 

As regards the distance between the drills, the greatest yield per unit 
of area was obtained with the closest planting. 

The best results were obtained with tubers planted close together at 
the end of April. 

III. — Kew experiments on potatoes. — The authors carried out 
experiments at Wisley, in 1918, on the effect of the distance, between 
the plants and the use of seed of various origins on the yield in tubers. 
The distances used were 18, 24, 30 and 36 inches between the rows and 9, 
12, 15 and 18 inches in the drills. It was found that, with the Arran Chief 
variety, the best spacing was 24 to 30 inches between the rows and 15 
inches between the plants. ' 
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In tlie experiments comparing local seed with seed from vScotland o 
Ireland, it was found that the former gave the best results. Although 
all the factors of maximum productivity for potatoes are by no means known, 
yet it is certain that one of the most important factors is the origin of 
the seed. 

421 - Cultivation of Sisal iE'Mysore, British Mia (i). — Chatterton, a., in the My- fibre crops 
sore Economic Journal, Vol. 5, No. 4, reproduced in the Tropical AgriculturaMsi, Journal 
of the Ceylon Agricultural Society, Vol. 1,111, No. 6, pp. '380-385. Peradeniya, Cey- 
lon, December, 1919. 

The author observes that various species of Agave grow quite luxuriant- 
ly ill the State of Mysore. From their leaves are extracted aloes fibres, 
used for making rope and string, but the industry is a domestic one sup- 
plying local needs only. The extraction of the fibre is difficult, as the lea- 
ves contain a corrosive juice and the operation is painful. There are ma- 
chines that extract the fibre, but they are costly and require ^considerable 
power to work them, so that they are out of the reach of most cultivators. 

In addition, it is unfortunate that the species of Agave so far introduced 
into Mysore, where they grow so well give a poor yield of fibre of low 
commercial value. 

Attention is directed to the importance of sisal {Agave rigida vai. si- 
salana), which is grown over vast areas in Yucutan, Florida, the late Ger- 
man East Africa, etc., and to a certain degree, in various parts of India. 

This species gives a good 5deld of a fibre much in request for rope making. 

Sisal was introduced into Mysore by Mr. Rickbtts, in 1892, since when 
it has been cultivated over a large area at Tal-Baghe, in Bangalore, from 
whence large numbers of young plants have been sent to different parts 
of India. In Mysore, no practical results of importance have resulted from 
the introduction of this fibre, but a small plantation of it was sucess- 
fully cultivated sometime ago. - 

In 1914, the author drew attention to the possibilities of Mysore as 
regards sisal, but Ms advice was disregarded. Since then, he has paid 
more attention to sisal growing, with the result that he is more than ever 
convinced that Mysore has very great possibilities in this connection. 

Sisal should only be grown on stony or gravelly soil unsuitable for 
any other crop. In addition, rich soils lead to an excessive, development 
of the fleshy, succulent parts of the leaves to the detriment of the quality 
of the fibre. The best fibre is obtained from gravelly limestone soils of 
medium quality. Fertilisers are not required, and once the plant has taken 
root, no further attention is needed and the cost of cultivation is negligi- 
ble. The extraction of the fibre by hand is difficult, but it is easy if special 
machines are used. 

The author, in dealing with the conditions under which sisal grows, 
states that the chief reasons why the cultivation of this plant has not de- 
veloped in Mysore are as follows : 

(i) Compare the work of Messrs, Ci-mVALii%R amlVERNKT, on Agave Cantak in Imlo- 
Chiiui, in it, Pebraaiy, 1930, No. 203. {luL) 
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1) Six years are required between planting and harvest. 

2) Tile extraction of the fibre by hand is impossible from the com- 
mercial point of view. 

3) Mechanical extraction implies working on' a large scale and, con- 
sequently, necessitates a large capital in machinery and plant. 

4) There is no local market for the fibre, and' any export order would 
require large amounts of this material. 

But similar objections hampered the development of tea and coffee 
growing, and the establishment of the tea industry in India was largely due 
to Government efforts. The tea and coffee industry were, and still are 
controlled by European colonists, although, there is a marked tendency 
towards the development of the native plantations in Assam as regards 
tea, and South India as regards coffee. It is to be hoped that sisal growing 
will, as far as is possible, be developed by the native cultivators, while 
ensuring them a fair share of the resulting profit. 

The Mysore Durbar derives a large revenue from mineral resources and 
the sale of electric power used in the gold-mining regions, But, sooner or 
later, this source of revenue will rmnish with the exhaustion of the gold 
mines, and it would be wise immediately to create new' sources of revenue. 
Electric power would be available for new industries, such as that of 
sisal, that might be established in the country. 

The Government and the public authorities of Mysore should pay at- 
tention to these suggestions and start sisal growing in the State on their 
own initiative, by such procedures as concessions of land for a seven-year 
period, facilities for payment, provision of plants, establishment of nurse- 
ries, etc. In conclusion, the author studies the question from the eco- 
nomic point of view. 

422 ~ Bombax buonopozenze var. Vnilletif, a fariety cf Kapok New to 
Science. — Pellegrin, ia the Mleiin du Mmium miioml d’Histoire naiurelk^ No. 5, 
p. 379. Paris 1919. 

, The author announces a new variety of kapok from the Sudan, the fruit, 
of an hour-glass shape, having been sent him in July, 1914, by M. Vini,i,]ST 
Director of Agriculture of Dapper Senegal-Kiger. Of the two parts of the 
capsule, the lower one is spherical and the upper one tapering at the base, 
which fits in the calycinal cupule ; if the strangulation is too great, the ter- 
minal part of the fruit sometimes aborts, but it usually develops to the same 
extent as the lower part, and produces normal seeds. The author has gi- 
ven this variety the name of Bombax btwmpozense P, Beauv. var. VuitteUi 

423 - Studies on the 01! Palm Kernels and Palm Oil in West Africa (i). — i. Houard, 
Etude sur Sexploitation industrieile dn paitiiier k liuile,- in the BulkUn des MaiUm 
Grasses de Vlnstiiui Colonial de UamilUt 1919, No. 5, pp. 173-202. Paris, 1919. — 11 . 
Bailiaud, E. and Stiedtzes, A,, Ees amandes et riinile de palme, preparation, com- 
merce, indtistrie. — The Enquiry of the English Oil Seeds Committee, pubUshed* by the 
Imtiiut Colonial de Marseille^ XXIV -j- pp. 346 -f Pigs. Marseilles, 1920* 

I. — A) On the possible output op faem oie and keenees prom 
DAHOJiiEY, — Economic importance of the oil palm. — The oil palm 

(i) See R.f July-September, No. 388 . (Ed,) 
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{Eheis gidneensis) is one of the chief sources of wealth in Bahomey ; in fact, 
the customs statistics of the colony show that palm oil and kernels cons- 
titute about nine-tenths of the total exports, the value, in 1912, amounting 
to 19 759 739 francs out of a total of 21 318 505 frs., and, in 1918, 
25 879 717 frs. out of a total of 28 723 143 frs. 

No matter what future importance may be assumed by the exploitation of “karite 
the cultivation of kola, cacao and cotton, the improvement in the utilisation of the oil palm 
will leave it supreme in the economic value of the colony. 

Distribution of the oil palm, — The oil palm grows wild throughout 

Lower Dahomey, probably having escaped from the ancient forest, though, 
in many cases it has probably been planted by human agencies. 

Dense stands occur in the zone between the shore and the seventh degree of north lati- 
tude. A fairly dear demarcation is found in the marshy part of the Rama, which separates 
the area of the really wild palms from that apparently planted by man. To the north 
of the seventh degree, the stands become more open and less extensive, sa ve in certain regions 
in the circles of Abomey, Zagnanado and Hollidje. After 7-3°, there are only occasion 
dumps in damp spots and the palms are weakly, with elongated stipes and scanty foliage, 
while fructification is very scanty and irregular ; in this area, it will be replaced by karite 
which is better adapted to the continental dimate. 

The presence of dense stands in Tower Dahomey corresponds fairl}^ accurately with the 
geological fUstribution of the different soils. The most suitable soils are those derived from 
the river bars and damp alluvia, on account of their power to retain moisture. 

The most important oil-palm zone, therefore, includes most of the land 
between the sea and a parallel line passing above Zagnanado. 

Importance of the stands. — The dense stands are not far from the coast 
and they have the advantage of having the railways, rivers, lakes and la- 
goons at hand for communicating with the large buying centres or ports. 
These are the only stands of commercial and industrial interest, the small 
stands in the north being of no importance. These stands can be di\uded 
into two groups : 

1) Bower Dahomey, an area 120 km. long and 60 km. wide, say 
7200 sq. km., from which 2500 sq. km. of marshes, lakes, lagoons, sa- 
vannah, brush, etc. should be deducted. This region represents an area 
of 4700 sq. km. of stands of average or high density. 

2) The dense stands in the circles of Abomey, Zagnanado, and Holli- 
Ketou, representing some i 600 sq. km. 

In round figures, the total area of the palni groves of industrial im- 
portance amounts to some 6 000 sq. km. 

Density per hectare, — Excluding old and unproductive trees, it may be 
said that, if the average total density of Bahomey is 100 trees per hectare, 
the industrial density, including those Elaeis that produce normally, is 
not more than 50 trees per acre. This represents a safe minimum which 
is accepted so as to remain within the limits of an accurate evaluation. 

Total industrial population of trees. — The total number of palms, 
whose crop could be gathered when the wild groves are generally 
organised, taking into account the above considerations and reckoning 
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on a practical density of 5000 pet sq, km., amounts to 6000 X 6000,. 
or 30 million trees. 

Average yield of an oil palm. — In a normal grove that is looked after 
to a certain extent, it can be said that each palm yields about 70 kg. of 
clusters a year. With the De-Yaya variety, which is practically the sole va- 
riety in the groves,- the fruits constitute 53 % oi the cluster, but, in cer- 
tain fleshy forms yield as much as 66 %. Allowing for fruits that are mal- 
formed owing to compression in the centre of the cluster,' there is aii' ave- 
rage proportion of 50 % of fruit in comparison with a total weight of fresh 
clusters. Therefore, an Elaeis gives an annual yield of 35 kg. of ^itilisuhle 
fruits. 

Composition of the fmit — According to vSavariau, the cotnpositioii 
of the fresh fruit is as follows: 


Variety 

j 

Pericarp 

Shell 

1 

Kernel 

Be 

42.5 % 

45-0% 

12-5% 

Kiss^de 

49.1 

52.6 

18.3 

Degbakoun 

66.5 

17.2 

16.3 

Votchi 

79.5 

7*9 

12.6 

Fad6 

35*9 

44*3 

19.8 


The palm-oil content of the pericarp, compared with the fresh fruity 
is given below: 


Variety ' 

First analysis 

end. analysis 

Be 

Kissiede , . . 
Degbakoun . 
Votchi 


24-9% 

29.1 

27.5 

47*1 

21.2% 

26.5 

32.7 

43-7 


Theoretical yield from 100 kg of fmit. — The theoretical yield from 100 
kg. of the different varieties of Elaeis in Dahomey should be : 


variety 

Kg. of oil 

Kg. of kernels 

B6 ......... ^ 

21.2 to 24.9 

12.5 

Kissedd ! 

26.5 to 29.5 

18.3 

Degbakoun ■ 

37.7 to 27.5 

16,3 

Votchi 

43,7 to 47.1 

12*0 


Is should be remembered that the stand is practically entirely composed of the De Yaya 
'■variety. The Degbakoun, Kis^dd^,, Votchi and Fade varieties are very rare and soatteredj. 
while their total number is cettainly less than one-tenth of the total Elaeis population. 
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However, the natives prefer to use the fruits of the Votchi and Degbakoun varieties for 
the preparation of the oil they use as food. 

V 

The industrial oil^ then is, -practically entirely furnished by the Be- 
Yaya varietyE which gives an average 3deld of 22 kg. of oil per quintal 
of fresh fruit. 

The same does not hold good for the kernels of the different varieties, 
since only the pericarp of the Votchi and Degbakoun varieties is reser^^ed 
for the production of edible oil, but it may be reckoned, taking into account 
the constitution of the palm groves, that each quintal of fresh fruit yields 
22 kg. of kernels. 

Products obtained using native methods, — The native method con- 
sists in pressing the fruit in the presence of water with the hands or feet. 
The average yield of oil from the fresh fruit is 10 %, whereas the theo- 
retical oil-content of the pericarp of De-Yaya is 22 % of the fresh fruit 
(see above). 

Theoretical y ield of Dahomey in palm kernels. — As it has been cal- 
culated that there are 30 million palms that could be exploited in the fu- 
ture, and as each yields 35 kg. of utilisable fruit each year, and allowing 
for variations, parasitic- attack, etc., an industrial yield of only 22 kg. per 
tree can be counted on, or an annual production of 600 million kg. of palm 
kknels. 

As it has been assumed that 100 kg. of fresh fruit yields 22 kg. of oil 
and 13 kg. of kernels, the total theretical capacity of Dahomey would be 
132 000 metric tons of oils and 78 000 m. tons of kernels. But as the ker- 
nels are less susceptible to factors that decrease the 3deld of pulp, the pro- 
duction of kernels may be said to be over 78 000 m. tons or, according to 
the author, 100 OOQ tons. 

Possible theoretical exports. ■ — The quantities of 132 000 m. tons of 
palm oil and lOO 000 m. tons of kernels would not be available in their 
entirety for exports. Assuming that sufficient factories were established 
to extract all the fruit and that, in consequence, the oil is extracted with 
the miniiiiuni loss there would still be a wastage of some 3 %, representing 
the fat that would inevitable remain in the cakes, or some 18 000 tons. 
The local consumption for food, lighting and soap making absorbs about 
15 000 tons a year. A deduction of 18 000 -f 15 000 m. tons = 33 000 
tons should therefore he made. As the kernels are not much utilised lo- 
cally for the preparation of palm oil, the deduction to be made in this 
respect is insignificant. 

Theoretically, therefore, the total quantity available for export 
would be 100 OOQ m. tons of oil and 100 000 tons of kernels. 

Actual exportation. — On an average, the annual export is 12 000 m. 
tons of palm oil and 30 000 m, tons of palm kernels. The native con 
sumption is about 15 000 m. tons of palm oil, so that the annual production 
is some 37 000 m. tons of palm oil. 

The native by no means gathers the harvest from all the palms in a 
state of production, and he is usually content with exploiting the most 

[4W] 
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easily accessible groves and the most productive trees, as long as he makes 
his usual profit. 

* 

❖ 5S: 

It \dil be seen that the utilisation of the stands of Dahomey is very 
small compared with the total theoretical capacity, the reason for this 
being: i) the faulty harvesting of the groves; 2) the considerable losses of 
oil due to the exclusive use of the native method of extraction. 

This state of affairs can be improved by cultivating the palm groves in 
a rational manner and, by founding extraction works, gradually approaching 
the theoretical capacity as soon as the agricultural population becomes 
sufficiently dense so as to be obliged to make use of all the armlable re- 
sources. This will take a long time and will call for slow progress. For 
the moment, there is no possible chance of the exports even overtaking or 
surpassing one half of the values ascertained previously. 

The author discusses the methods of improving the cultivation of 
the palm and the organisation ot ^he oil works. 

* 

^ * 

C'uUivafion of the oil palm ; its disadvantages. — There as two cases : 
x) In the neighbourhood of Porto Novo, in the regions of Abomey 
and Zagnanado and in the immediate vicinity of most of the important 
centres, the palm groves are entirely cleared and the cultivation of food 
plants in the groves has led to the total disappearance of the high brush and 
is progressively destroying the low brush. 

As the palms are freed, they benefit from the maximtim of sunlight and the cultivatioii 
off the soil around the stools. They axe visited each year, the dry leaves are cut of and the 
clusters are disengaged during their growth, so that the palms can give a maximum yield 
as they are little afiected by the exhaustion of the soil due to crops tliat only grow in the 
top layer. 

However, there is a serious defect in certain stands, as the groves contain many aged 
imlms whose production keeps on decreasing until the tree dies. The young pants which 
usually spring up naturally, ai'e often too few in number to k^ep the density constant, and, 
in addition, they often grow in such a way that gaps are produced when tlie old plants die 

But, it may be said that palm growing in these regions is nearly 
perfect ; all that is required is to maintain the stand and pay attention to 
manuring the soil in order to get the maximum yield from both food crops 
and palms. 

2) 111 other cases, the oil palm is mixed with brush of varying thick- 
ness and height according to the speed with which the crops follow in the 
rotation. It then receives no special attention. At present, about half 
of all the palm groves receives either no cultural attention or is cultivated 
in a very rudimentary way. 

Improvements in cultivation; increased stands. — The stands should 
be extended by increasing the density of open groups and by planting new 
groves on soil cleared for cultivation. More labour is necessary and factor- 
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ies should be provided that would liberate more labour. The cultivation 
itself should be improved and greater attention paid to it. 

Rapid crop roliztion. — The crop rotation is too slow, plots cultivaled 
for 2 or 3 consecutive years on a forest clearing being abandoned to the 
brush for as much as lo or 15 years. With a more rapid rotation, the na- 
tive would plant his annual crops on the palm lands and would gradually 
exterminate the brush (as at Porto h^ovo and Abomey). One of” the best 
methods is to encourage the spread of cacao and coffee growing in suffi- 
ciently open palm groves (i). 

Selection and mnUiphcaUon of the best varieties. — Nothing has 5^et 
been done in this connection. Certain forms of the Be-Yaya variety 
should be studied and the Agricultural Department should install nurseries. 

Harvest of the oil palm. — To do this, the native has to climb the palm 
on several occasions. 

It is a long, difficult and often dangerous operation tiiat may liave to be repeated for 
plants with many fruits, if the clusters are gathered when Just ripe. The older and, con- 
sequently, the taller the palm, the greater the labour of gathering the crop, although the produc- 
tion is smaller tliaa that of trees of medium age and a shorter stipe. 

The number of climbers has a tendency to decrease and it is probable that the extension 
of the groves will be hindered or even arrested by the lack of men to gather the harvest if 
the present method is continued. 

Elaeis gives its maximum yield at 15 to 35 years, i. e., during a pe- 
riod when its stipe is relatively short and when the crop can be gathered 
with the aid of a ladder. After that age, the yield slowly decreases and be- 
comes very small with very high trees. The constitution of the grove, 
then, should be radically changed. The young trees should be harvested 
with the aid of a ladder — an easy process. The climbers would only har- 
vest those high palms that are still very productive. The very high and 
old palm trees should be destroyed as soon as the ascent becomes too 
difficiilt. 

Groves organised in this way would contain two-thirds of Elaeis of 
the first category and one-third of the second, and the cultivator should 
try to keep this proportion constant. 

Tins method, while reuderiug harvesting more easy, more rapid, and less troublesome — 
a man with a light ladder can visit many more trees than a dimber in the same time — would 
above all result in regularising the crop and would allow the bunches to be gathered when 
folly ripe. The accomplishment of this is obviously far off, but it can really only be applied 
wholly, to new plantations, and progressively to certain natural groves when these have been 
entirely deared of brush and judidously completed. 

B) Industrialisation of the crop. 

The most urgent and successful remedy is to industrialise the crop, 
which would be shown by a rapid growth in the increase of the present 
production. 

(i) This touches on the interesting question of intercalary crops in other types of plan- 
tation, particularly rubber (see i?., Feb. 1919, No. so5> VI) and the coconut palm (i2. 
Febr. 1919, 'No. 201. 11). {Ed.) 
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A first attempt at the installation of a factory has been made at Cotonou, in Dahomey. 
It failed, altliougli tisc was made of a new" process in which the whole fruit or pulp is pressed 
in the dry state, and which, with suitable presses and proper maiiagenient, should give the 
best yield as it is much superior to the wet extraction process which requires more plaut^ 
longer and more frequent extractions and leads to increased loss. 

The serious defect of the Cotonou factory was its distance from the producing centres,, 
wliicii made supplies uncertain and difficult to obtain on account of its remoteness and the 
difficulties of bujdng from a population that was not prepared. The experience obtained 
will be valuable in view of other attempts, although the “ Fournier ” type of press used was 
not satisfactory as regards the method of closing. All that is required is to benefit from the 
lesson of this first attempt, which did not survive its director, unfortunately, as he had 
shown that the process used was of interest and that its future was purely a question of ina- 
cliinery ; its adoption in most of the factories in the adjacent colonies is the liest proof if its 
value and it will probably be used in all the works established in the future. 

The type of factory required. — At present, it is not easy to advocate 
the adoption of any particular type of factory, using observations made on 
the actual plants, as they are for the most part, of an expeiimental nature. 
However, some idea may be obtained by comparing data furnished by dif- 
ferent factories, provided that various factors not of an industrial nature, 
such as the density of the groves, the kind of ownership of the groves, 
abundance of labour, facilities of water supply, the commercial customs of 
the native population, be taken into account. 

As the author paid an official visit to various factories on the Ivory 
Coast and in Togoland, he was able to collect a series of technical and 
commercial documents to serve as a basis for the determination of the type 
of factory to adopt. The oil works at Abidjan, Ana, and Imperia (Ivory 
Coast) and Batonou and Agn (Togo) are discussed. . 

Machmery. — As regards the macliineiyq the method and plant that 
should be adopted are given below : 

1) Stexiiisation and cooking of tke fruit in double-bottomed, steamlieated autoclaves, 
tbe true steriliser only being used wben supplies are abundant. 

2) Pressing the fruit in an hydraulic press, using a machine like that at Batonou which, 
for a factory treating 8 to 12 tons, had 4 presses and 3 boilers, the latter having an area 4 
times that of the press cylinder. 

3) Collection of the oil ; the first quality oil is purified by a heat treatment at 90-100® C.i 
and by passing through a filter press. 

4) Cooling in a tank and preparation for transport. 

5) Depulping tlie pressed fruit (the ** Fournier ” depulper ; the ** Trevor depericarper, 
etc., are good but have serious defects ; there are also otlier types and suitable modifications 
will probably be made) ; the pulp is taken to the boilers and presses, and gives an oil of 
second quality and higher acidity, which is purified by heat, filtered, cooled and put in barrels 
without being mixed with the oil of prime quality. 

6) The nuts pass from the depulper and can be sent at once to dry, either in the sun 
or in a ' hot-air drier, before passing to the crusher and the bath for separating the keinels. 

Cost price, daily income and expenditure of a plant treating on an ave- 
rage 10 tons of fruits a day, — At pre-war prices, a plant like that described 
would cost, according to the author, 160 000 fr., or 16 000 fr. per ton (ac- 
cording to M. Trevor, this price would be 200 000 fr., or 20 000 fr. per ton). 
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TIae price of tlie ton per day decreases rapidly witli increasing size of the 
works and it is not more than about 8600 fr. for an oil factory treating 
300 111. tons of fruit a day. In spite of this large difference, the Idrge ca- 
pacity plaiit is not economically possible at present in Baliomey, as it 
could not get sufficient supplies ; it may be possible in the future, but 
now it is out of the question. 

For a plant treating 10 tons a day, the working expenses for the lAhole 
year, calculated on a basis of 240 working days, amount to 485.20 fr. per 
working day, with depreciation calculated at 20 %. The dahy receipts 
of such a factory, assuming that the fruit yields 18 and the kernels 13 % 
of oil, would be 675 fr. The daily profit, then, would be 190 fr., or 45 600 
fr. in a year of 240 days. 

The oils would not depend on local commerce, but the manufacturer 
would be his own exporter and thus add to Ms local profit the commer- 
cial profit obtained by selling his produce on the European market, which 
would realise a much Mgher profit than that shown above. 

Conchas ions, — The previous considerations all lead to the conclu- 
sion that the small- capacity oil factory can exist and make, in spite of 
risks that could not be foreseen in this study, a good profit for the owner. 
This is not so with large works, as the moment for them has not yet been 
reached. 

The factory will not be able to work normally during the first year, 
as there will be the inevitable tentatives until everything works smoothly. 
It will suffer from irregular supplies of fruit, for the native, suspicious by 
nature, will hesitate before he decides to bring his products in as they are 
gathered ; at least a yeat is necessary to educate him and every effort 
should be made to obtain the custom of the most powerful chiefs. But 
it is rare that an industry in its early stages does not have to overcome the 
difficulty of obtaining supplies of raw materials and the oil works esta- 
blished in a new coiintr}^ cannot escape this law. 

The author regrets the lack of initiative .shown bV the big commercial 
installations in Dahomey, which confine themselves to trading. They 
ought to install oil factories as well as plantations, of coconuts, coffee, 
cacao, tapioca works, etc. 

Kow is the time for those who live mainly on the exportation of palm 
products to repair this error and increase their commercial capacity by 
'establishing oil works which would double their profits. They have no 
need to fear competition from large companies that ruti greater risks for the 
sake of quick rcttiros and which might establish themselves in the fertile 
soil of Dahomey, as there is room for everyone. 

II. — The world war has led to the creation or , considerable de- 
velopment of various industries, some of which will become permanent. 
Amongst these, the oil and fat indUvStry in England, wMch was little de- 
veloped before 1914, has greatly advanced. 

When the importance of the question became evident, i. e., in the 
middle of 1915, the British Government appointed a committee' composed 
of large African traders and important colonial officials to examine the 

im 
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present situation and the ftiture of the WCvSt African trade in edible and 
oil-prodticing nitts and seeds, and to report what measures should be taken 
to develop in Great Britain the industries that utilise tlievSe products. 

The Report, which was presented to Parliament in June, 1:916 (i) has 
been translated by the Colonial Institute at Marseilles and the transla- 
tors (2) have examined the evidence and grouped the conclusions in a logical 
order, wHle eliminating any repetition. An introduction is given show"- 
ing the chief conclusions reached in the report and the way the future 
of the production; trade and industry of the products of the oil palm should 
be considered. 

In the second part of their work, the authors have collected all the 
information available regarding machines invented for deptilpiiig fruit, 
extracting palm oil and breaking the kernels. An appendix gives all the 
available information as to experiments carried on in the French colo- 
nies or in the former German colonies on the mechanical treatment of 
the fruit of the oil palm. In conclusion, statistics are appended showing the 
world’s production and consumption of fats. 

On account of the length of the work (400 pages) and the amount of 
detail it contains, it is only possible here to give an analytical summary of 
the contents. 

Introduction (pp. IX-XXIV), — The pre-war palm-kenicl industry in EugUind and 
Germany. 

II. — The present state of the fat indastry in England and Germany. 

III. — Measures for improving and developing the exploitation of the oil palm (This 
question is treated in detail in the first part of tliis abstract). 

Part I (pp, 1-255}. — Critical Summary of the Report of the British Committee on Oill 
producing Seeds and Nuts. 

Chapter I. — Situation of the fat industry in England. 

Chap. II. — Trade in palm kernels. 

Chap. III. — Commercial advantages possessed by the Germans. 

Chap. IV, — Maritime transport of palm kernels and oils. 

Chap.'W. — Advantages and disadvantages of different ports. 

Chap. VI; — Establishment of a tax to assist the English pahn-kcrncl industry. 

Part II (many figures). — Machinery for preparing palm kernels and oil. 

Hand machines for preparing palm oil : the Givira, Phillips and improved ;pliilips ma- 
chines. 

Power machinery for preparing palm oil : — Hawkins machine (for removing the fruit 
from the bunch) — Eommier plant, Agupllanzung plant, Hawkins process (fc^r pressing the 
whole fruit without breaking the nut) — Buchanan and Tyrell dcpulpcrs, the C. H. Dyer 
and G. Innes-Ward processes, Graig plant, Olier plant, Trevor depulper, process of the Maka 
plantation in the Cameroons (for removing the pulp from the nuts before pressing). 

Shelling the palm nuts : — centrifugal shellers, other shellers, separation of the kernel 
and the broken shells. 

Appendices. -— I. Industrial and native methods for pi'eparing palm oil on the Ivory 
Coast and in Gabon, by, M. A. Boris (Agricultural Inspector of the General Government of 
French West Africa). 

(1) Report of the Committee on Edible and Oil-producing Nuts and Seeds. June, 1916 [Cmd* 
Sz 47]. London, H. M. Stationery Office. 

(2) Bulletin des Matures Grasses , No. i, 1919. (Ed.) 

[4SS] . 
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II. The niecliamcal treatment of oil-palm fruits in Togoland and the Cameroons. 

1) Extract from the Report of the Fats Commission of the German Committee for' 
Colonial Economics. 

2) Report of the German Dr. Ficke-ndky. 

3) Report of M. E. Annex (Officer in the Army of Occupation in the Cameroon} on the 
Maka factory. 

II. Palm-kernel cake, note by M. A. Stieltjes. 

IV, World statistics for fats. 

Movement of fats. — Imports of fats into France (special trade). — Exports of animal 
and vegetable fats from the French Colonies in 1913. — Exports of oil and oilseeds from Bri- 
tish West Africa in 1913. — Average value of palm kernels. — Value of palm oil per ton. 
•— Exports of palm kernels in 1913. — Exports of palm oil in 1913. — Exports of palm 
kernels and palm oils. — Exports and imports of groundnuts in 1913. — Exports, in 1913^ 
of rape, copra, cotton, linseed, olive oil, castor oil, sesame. 

The following figures relating to palm oil and palm kernels are taken 
from the large mass of world .statistics : — 


Exportation (in tons) of 


Countries 

Palm kernels 


Palm oils 



1896 

1013 

1917 

1896 

1913 

1917 

Gold Coast .... 

13242 

9 754 

47C8 

950S 

3 500 

816 

Sierra Eeone .... 

21 400 

49 201 

58 020 

I 305 

2 500 

0 

00 

Nigeria 

S5 553 

174718 

185 998 

49 995 

83 090 

74 619 

Gambia 

150 

545 

5.82 

— 

— 

— 

Gtiiiiea. . . , . 

2659 

5 170 

7 070 

200 

164 

265 

ivory Coast .... 

1 247 

6950 

— 

4 812 

6 014 

— 

Dahomey ..... 

25 15I 

26370. 

17 015 

5 524 

7971 

1 1 865 

Senegal 

373 

I 760 

3043 

— 

— 

— 

Gabon 

37S 

575 

— 

•165 

iiS 

— 

Togoland 

— 

10000 

8 326 

— 

5 

I 501 

Cameroon .... 

- — 

19 556 

— 

— 

i 4612 

— 

Belgian Congo . . . 

— 

7 205 

35 000 

I — 

i I 974 

5 394 

Angola 


3 760 

— 


j 920 

— , 

Portuguese Guinea . 

— 

6 621 

i 

1 


i 

— 


424 - Exploitation of ttie Oil Palm on the Ivory Coast and in Indo-Chlna (i). — Buu 

Iclin a^i,ficoU de VInstitut ScicnUfiquc de Saz!;on, Year I, No. 12, p. 381 . Saigon, December- 

1919. 

M. T'EissoNNiieK, Head of the Agricultural vService of the Ivory Coast, 
published, in the Annales de rinstikii Colonial dc Bordeaux in March, 1919, 
a study on Elaeis guimensis and as this was of interest regarding the cul- 
tivation of iiliis palm in Iiido-China, M. Vernet has summarised the chief 
points of importance for the latter colony. 

The oil palm is very sensitive to cultivation ; M. Haeeet, obtained 
2.3 kg. of fruits per tree (6 years old). Owing to this, a capital of 8 mil- 
lion francs has been devoted to the exploitation of this plant, which is a 
crop new. to vSuniatra. 

(1) See R., Feb. 1919, No. 200. 


[ 483 - 4 ^ 4 ] 
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The exports from Guinea, the Ivory Coast and Dahomey have ranged 
fToni 20 640 t, ill 1910 to 18 399 tons in 1917 for palm oil and from 44 785 
44 7S5 t. in 1910 to 30 216 tons in 1917’ for palm kernels (i). 

In a natural grove, there are palms in all stages of development. Old 
Elae'is liardl}^ produces at all, and \’vhen they are about 40 ft. high, the har- 
vest is lengthy and difficult. If a climber can gather 15-20 bunches a day 
on fight trees, he can easily gather 8 or 10 times more when the height does 
not exceed 40 feet. 

The first aim in the management of old palm groves should be to eli- 
minate the old trees and to replace them gradually by young trees just 
becoming or about to become productive. 

Tile author is of the opinion that these considerations can be applied 
directly to the Indo-Chinese palm groves. It would be eas}?^ to arrange to 
replace the Elaeh regularly in the plantation as they become too old by 
estabhshing graded series under cultivation, which would in addition 
ensure the regularity of the production. 

It would be useful to determine the economic limit of the productiv- 
ity of Elaeis in Indo-China and the author points out that, at Suoi-giao, 
trees nearly 20 years old and on ivhich the bunches are at a height of about 
30 ft., have a decreasing yield, while it is difficult to gather their fruit. 
But the palms in question are in the middle of a Flevea plantation and, 
possibly, under other conditions they would have kept up their yield for a 
longer time. 

The author suggests that a method that would give good results as 
regards this subject as well as selection, would be to start the first replace- 
ment stand betw^een the lines at an age of 8 to 10 years, using plants 
obtained from parents giving the best yields. 

In order to avoid cross-fertilisation, it would be possible, as indicated 
by M. Teissonnikr, to prepare seed-bearers at the right moment and fer- 
tilise them artificially. It is recommended that the plants obtained 
from difierent producers should be planted separately so as to begin pure 
line selection as soon as possible. 

425 - Contribution to the Study of the " Giiayacan Caesaipitia iwe/ia/io- 

carpa* — Perez B., in tlie Universidad de Tucimuln^ Infomics del Dapartamento de 

InvesUgaciones indmtriaks^ No. 6, pp. 17-24 + 2 EigS. Buenos Ayres, 1918. 

Histological study of the stem and leaves ; tannin content of the fruit J 
preparation of ink ; utilisation of the fruits for dyeing and tanning. 

Out of 80.49 of the total residue left on evaporating the aqueous 
extract of the powdered fruit of Caesnlpinia melanocarpa, 73.83 ate solu- 
ble and 6.66 insoluble ; the soluble residue consists of 27.83 parts of tannin 
and 46 parts of non-tannin. 

Ink can be made according to the following formula : — powdered 
giiayacan fruits 12.5 gm. + distilled water 200 gm. + gum arabic 6,25 
gni. -f iron sulphate 6.25 gm 4- officinal solution of iron percliloride 5 gm 

(i) See No. 423 of this Renew. {Ed,) 
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By using lactic acid as a mordant, the powdered guayacan fruits plus 
one-twelfth their weight of iron sulphate dye wool grey. 

The pOAvder of this fruit can apparently be used in tanning. 

426 " Effect of RemoYifig the Pulp of Camphor Seeds on their Gemamation and on 
the Developmeilt of the Plant. — Ratssell, G. a., in thQ journal of Ai^ricuUural Re- 
search, Vol XVII, No. 5, PP- 223-22S + 5 Pigs. + 2 PI.. Washington, D, C. 

A contribution from the Bureau of Plant Industry of the IJ. S. Depart- 
ment of Agriculture to the experimental study of the cause of the low ger- 
minating power of camphor seeds. The results of the germination tests, 
given in a series of tables and diagrams are discussed by the author. 

It was found that by removing the pulp, of the seeds, they germi- 
nated 2 weeks earlier on an average, the percentage of germination being 
more than 5 times that of untreated seeds. The plants produced by seeds 
whose pulp had been removed give, when transplanted, taller, larger and 
more vigorous trees than seeds whose pulp had not been removed. The 
author states that in practice the removal of the pulp increased the germi- 
nating power some 200 times, which, together with the niore vigorous 
growth of the seedling, largely compensates for the cost of the operation. 
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427 - Analyses of Amiam Teas (i). — Bussy P., in tlic Bulletin aumole de rinstUut Scien- stimulant, il 

iifique de Sa'i^on, Year I, No. lo, pp. 308-309. Saigon, October, 1919. aromatic, I 

The sample analysed came from, a provision of 337 600 kg. supplied narcotic and | 
to the '' Service de Ravitaillement by M. Guknin, a trader at Tourane Plants !■ 
(Annam). [ 

The method used for estimating the caffein (thein) is described in the . | 

Formulary of Dr. Bisskmqret, p. 280 (published by Boulange-Dosse and Co. , ] 


4-6, rue Aubriot, Paris). 






SuManocH estimated 

Extra 

ic'd 

Superior 

tea 

Superfine 

tea 

i 

Fine 

tea 

Rect-ivery 

1 

Dust 

i 

■ t 

Water 

8.22 % 

8 . 1)5 % 

s.33%' 

8 - 13 % 

9.03 % 

, 1 

' . ' i 

4-45 % I 

Acqueous c.\trac;t . . 

! u '^74 


It). 00 

16.00 

14.24 

17.90 j 

Caffein % of lea 

7.50 


d.85 


7.00 

7.84 • ' j 

dried at . . 

1 

3 .o<,) 

3-75 

1 3.}5 

3-55 

2.72 

s-sfi ' j 

I 








428 - On Tageies anisaia n, sp. a Source of Essential Oil — Zelada, f., in tiie 
Universidad de Tucimdn, Infonnes del Deparlamenio de Investij^aciones industriaks, No. 8, 
pp. 5 -f 7 F'igs. Buenos Ayres, 1918. 

Botanical description and histological study of the Composite 
ies cmisaU Lillo 11. sp. (very close to, but distinguished by several cha- 


(i) For Indo-Climese tea, see X, Nov. 1918, No. 1243 ; R- Apr. 1919, No. 467 and R. 
March 1919, No. 601, (EdJ 
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racteivS from T. pse-udomicrantha Lillo and T. micninfha Cav.), very com» 
mon in the Argentine in damp pastnres in the zone between an altitude 
of 3250 and 9000 ft. By distilling the green plants in a current of steam, 
0. 7-0.8 % of a green oil was obtained, which was similar to, but not ideii“ 
tfeal with that of common aniseed and w^hich had the following characte- 
ristics : 


Density at 15® C 

0.9862 

Alcohol ill C|Q Hi8 0 . . . 

■ 0.852% 

Boiling point C 

214-218® 

Ethers in COCH3 . 

1.082 % 

Solidifying point 

. —6® 

Acetyl index 

23.4 

Poiaximetric deviation .... 

. —I®, 10’ 

Total alcohols in Hjg 0 

4-3II % 

Refractive index 

1.5432 

Free alcohols in 0 . 

. 3-239 % 

Solubility in alcobol at 90" . . 

1:5 

Iodine index 

158.5 

Saponification index ..... 

3-1 




429 - Tobacco Growing in Algeria. — Hancheron, P. in the Revue Agricole de iVlfrique 
duNord, Year XVIII, No. 30, pp. 136-140 -f 3 figs. Algiers, Febmary, 27, xgso. 

Tobacco is of considerable importance among the crops of the French 
colonies in North Africa. It is the crop that has so far benefited most from 
rich soils of all the valleys near to the coast that have not yet been planted 
with vines. It may thus be justly considered as the chief indirstrial plant 
of the country. Before the war, Algeria produced 60 000 quintals of dried 
tobacco leaves, valued at about 4 million francs. 

Tobacco growing is very expensive, but it yields greater profits than 
cereals and so its cultivation is continued. But, in certain places, there 
seems to be a change of opinion and the possibility is being contemplated 
of replacing tobacco by the sugar-beet (i). 

Tobacco soils suit the sugar-beet perfectly, as both plants have the 
same requirements. But \vhile tobacco removes all the food material it 
has extracted from the soil, the sugar-beet restores the greater part of the 
inorganic salts it contains, which is very important, considering the cost of 
fertilisers. 

The author thinks that tobacco growing should not be completely 
abandoned in Algeria but, when there are sugar factoricvS in the country, 
it will pay to reduce tobacco growing as far as possible, confining it to com- 
pact clay soils with damp subsoils, such as those in the Seybouse valley, 
near Bone. 

430 - Production of Vines Grafted on American 'Plants in North Africa. — Vinet, b., 
in the Rewe agricoU de rAfriqtte du Nord, Year, XYIII, No. 24, pp. 35-38. Algiers, 
JaEuary 9, 1920. 

The author (Professor of Viticulture at the Agricultural School at- 
Maisoii-Carree, Algiers) gives advice on the choice of stock suitable for vine 
growers in North Africa who have to replace their ungrafted vines by vines 
grafted on American plants. 

The following are best suited for the type of soil described : 
i) Alluvial soils, rich, open, fertile, with little lime, retaining mois- 
ture in summer : Riparia Gloire de Montpellier, 3309, 3306. 

{1) See R., Feb. 1920, No. 208. {Ed.) , 
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2) Alluvial soils, rich, with medium lime (up to 50 %), compact and 
dry but not excessively so : — 420 A, 161-49. 

3) Compact, very dry soils : •— 93,5, 18 808 and 18 815. 

4) Compact, damp soils : — 93-5, 216^ (under trial). 

5) Soils containing over 50 % of calcium, carbonate : — 41 B and 
Berlandieri. 

431 - Tile Mole of the Callus in Grafted Plants. — - See No. 403 of tMs Rmew. 

432 - Forestry in Libia, I. fossa P., Primo esperimento dell’A.mministrazioiie italiana forestry 
ill Tiipolitania per coiisoliclare e rimboschire duue e terreni interdunidici, Minislero 

delle Colonie, Ufficio Economico, BoUeUino di Informazioni^ Year IV, Nos. 7, 8, and 9, 
pp. 2S7-302 -f I Fig. -f I Map. Rome, 1916. — II. Secondo rapporto del 11 . IJfficio 
Agraiio di Tripoli sugli csperimeiiti di consolidamento e rimboschimento di dune moblH, 
lUd., Nos. 10, II and 12, pp. 497-531 + 19 Figs. 1917. III. Terzo rapporto sugli espe- 
rimenti di consolidamento e rimboscbimento di duno mobili (Relazione del R, IJfiicio 
Agrario di Tripoli), Md.^ Year VI, N. i, pp. 36-45 -f 4 Figs. 1919. — IV. Quarto rap- 
porto sui risultati degli esperimenti di consolidamento delle dune mobili in Tripoli tania, 

(Campagna 1917-18), Ibid., pp. 47-56 -f 2 Figs. — V. Eeone, J., H valore agricolo della 
Tripolitaiiia, Ihid,^ pp. 20-25 -f 9 Figs. — VI. Mangini, A., Appuiiti sulla vegetazione 
della Cirenaica e sulla utilizzazione agraria, in VAgYicoUim Coloniate, Year XIII, p. 

515-546 H- 7 Figs, -f I Map. Florence, 1919. 

I, II, III, IV. — The Italian administration of Tripolitaiiia undertook, 
in February, 1916, afforestation experiments on soils invaded by dunes. The 
first researches showed that the soil of the dunes and .steppes is prac- 
tically the same as that of the oasis of Tripoli, the only difference being 
the difficulty met with in watering ; in addition, the rainy season there is 
limited to the period between October and February, with 300 to 400 mm. 
of water. 

In order to grow forest trees successfully in this region, it is necessary : 

1) To choose xerophilous or at least drought resistant plants, which 
should be obtained from a local nursery. 

2) To use long and robust plants or cuttings, so that, when plant- 
ing them, they can be pushed down to the lower layers where there is some 
moisture, even in summer. 

3) To ])lant and sow either a few days before or during the rains. 

4) Before growing them on a large scale, carry out tests in different 
months and with different methods. 

The experiiiients were continued up till autumn, 1918, and lessons and 
rules can already be deduced from them, so that it is possible to establish 
a programme for the improvement of land invaded by sand. 

The technical method for consolidating nroving dunes, as far as it 
can be determined from experiments lasting 3 years, is suitable for con- 
tinental or interior dunes only as these differ essentially from the maritime 
dunes in the fact that their movement in any fixed direction is much slow- 
er or does not occur ; again, new deposits of sand are either not fomi- 
ed or formed very slowly. As the conditions are more simple, the pro- 
blem is consequently more easy to solve. In fact, in experiments car- 
ried out near Tripoli, it was not found necessary to provide works for pro- 
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tectioii against tlie dunes or even to fix the sandy surface with the help of 
herbaceous plants, before proceeding to afforestation, which can be begun 
the first A^ear. 

As regards the experiments for fixing and afforesting the moving du- 
nes on the coast, the projects for the territories of Ztiara and hebda [Leptis 
Magna) near Homs are now tinder consideration. The work can only 
be started in 1919-1920 and the procedure will be based on the classic me- 
thods employed in Europe, particularly in Gascony, The practical ap- 
plication of these methods will show the modifications necessary in the case 
of the coastal dunes of Libia and after this the full plan for work on the 
coastal zone troubled with sand will be drawn np. 

Receding steppe and hollows between dimes. — In many cases, it is suf- 
ficient to forbid any thorouglifare, pasturage and cropping so as to allow 
the natural vegetation to spring up and increase, and thus consolidate the 
soil. Afterwards, pasturage in moderation may be allowed. If it is de- 
sired to profit from these soils after their fixation by the natural vegetation, 
trees such as the Tamarix, Parkinsonia, mulberry and Aleppo pine should 
be planted. 

True dunes. — Although low, isolated dunes can be planted all over 
their surface in one operation, with large dunes or those that form part 
of %large sandy area, the process must be gradual. After ascertaining the 
superficial area that requires consolidating, barriers should be put up to 
prevent men and animals passing across, but the harriers must not offer 
any obstacle to the passage of sand or wind. If, how'ever, the surface in 
question is in contact on one of its sides with other dunes that are not yet 
consolidated, it will often be necessary to erect hedges or fences, so as to 
avoid fresh deposits of sand for a certain time ; then plantation can be be- 
gun passing from the periphery to the centre and from bottom to top. In 
the case of dunes with very steep slopes, it is sufficient to plant from the 
base to about half-way up, then up to the top ; if not, the work of conso- 
lidation should be divided into three periods. 

While planting (using plants or cuttings, according to the species), 
hedges or defence rings should be formed with lieibaceotis or bushy steppe 
qffants (especially with Malconiia aegyptiaca), so as to divide the planted 
area like a chess board, the size of whose squares should be greater or small- 
ler as the surface is more or less sloping. These hedges are made by plac- 
ing the plants in a small furrow in the sand in such a way that one-tliird 
is left uncovered, and pressing down the surrounding sand very formly. 

The distance between the plants is ver}^ variable and is fixed, by the 
growth of the particular species and the slope of the surface. In any case, 
it is better to plant at greater distances than is usual in ordinary agricul- 
tural plantations, so that the roots can have full play in the largest mass 
of soil compatible with their consolidatory function. The depth of planting 
should always be from 75 to 100 cm. 

During its giwth the plantation should be watched and carefully 
examined, especially after the advent of strong winds, so as to repair any 
eventual damage caused by the movement of the sand ; where the toots 
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of tlie plants are ttiicovered they will be covered up again, and where the 
plants are buried they will be uncovered. In the second year the damaged 
portions of the hedges will be repaired and any cuttings that have not taken 
root will be replaced ; at the same time, new sections will be planted until 
the whole area is covered. 

Certain of the species planted should be pruned in the second year 
[Tamarix, Parkimonia, etc.), others, such as robiiiia or reeds, etc,, being pru- 
ned later on, and each tree should be pruned according to its own parti- 
cular method. The best type of pruning for the species mentioned is nearly 
always cluster pruning, except in the case of 'trees to which it is^ 
unsuited. 

Plants certain to be successful : — Tamarix articulata, Robinia 
Pseudo-acacia, Anmdo Donax, Parkinsonia acideata, Pinus halepensis. 

Plants whose success is still uncertain or depending on a cultural 
technique not yet fully proved:' — Popidus iMica, Acacia longij alia and 
spp., Eucalyptus sp., Casuarina sp., Ricinus communis, Retama Raetam- 
Tamarix gallica, GremHllea robnsta, Cryptostegia sp., Brachy chiton diversP 
folium, Sophora japonica, Moms nigra, Melia Azederach, Cercis Siliqua, 
strum, Pisiacici vera, Pinus canaricnsis, Pinus Pinea, Phytolacca decandra 
Mesembryanthemum acinaciforme. 

Known to be scarcely suitable : Opuntia Ficus-indica, Olea sp., Ailanthus 
glandulosa, Agave sp., Nerium Oleander, Punica Granatum, Populus alba, 
Eucalyptus Globulus, etc. 

V. ■ — Amongst the plants tested on a large scale and with a consider- 
able number of species, without excluding those alread}^ existing in Tri- 
politania, but which, up to the present, have been cultivated in irrigated soil, 
the following trees have been found to be particularly suitable for the pur- 
pose in question: — Eucalyptus spp., Acacia latijoUa and A. longifolia, 
Tamarix, pines, Casuarina spp., Parkinsonia aoideata, the cyp)resses, and 
other species about wdiich a definite opinion cannot yet be given* The 
following trees are specially important : — Eucalypkf^s {rostrata, resinifera, 
saligna) and 7'amarix articulata, which are specially adapted for these con- 
ditiotis of growth. In two years, wind-breaks planted with these trees 
have formed real walls protecting the irrigated orchard of the Agricultural 
Institute at vSidi-Mesri ; growing on the open vSteppe, they are much admired 
by visitors. 

The success of both dry and irrigated orchards dei3eiids on an essen- 
tial condition too often neglected by the natives and the Italian colonists, 
namely, wind defences. Owing to. their regularity and velocity, the 
winds are more to be feared than the usual drought, for they often strip 
the young plants of their leaves in winter, destroy, the tender buds and 
shoots, and, when they are laden with sand, tear off the bark from the 
young plants at some distance from the soil. Therefore, the chief fac- 
tor in obtaining a successful orchard is to be armed against the destruc- 
tive action of the wind. 

This is why, after choosing the vSite for the orchard, the first trees to 
be planted are those that will serve as a wind-break later on ; these trees, 

[4n] 



FOREJSTRY 


470 


while still young can be protected by little walls of beaten earth, so that 
they can properly develop their root-system and provide, 2 or 3 years, 
later, a splendid wind-break for the ^’'onng fruit trees planted in the 
meantime. Such wind-breaks should not only surround the orchard but 
divide it into sections of a size corresponding with the species of fruit 
tree grown. 

Besides Eucalyptus spp. and Tamarix afUculata the Casuarina spp. and 
cypresvses can be used as wind-breaks, but they are most suited to irriga- 
ed orchards .where they can benefit from the irrigation. 

' VI. — In Cyrenaica, the conditions from the standpoint of forestry 
and ecology, can be sunimarised as follows : — ■ All the vegetation of the 
Bengasi plain is of the xerophilous type ; in the north, the soil is thickly 
covered with high underwood and a few trees, with good pastures and a 
few prairies ; the flora is of the Mediterranean type. As one goes south, 
the underwood diminishes and finally disappears and is replaced by the 
steppe of varied nature ; the species belonging to the desert flora become 
more numerous, the pastures become smaller and poorer, and the vegeta- 
tive cycle of the annual florets is shortened. The botanical appearance, so 
different between the northern and southern regions of the plain of Ben- 
gasi, is not only due to the quantity and distribution of the rainfall, but is 
influenced considerably by the southern winds ; their depressing action on 
plants, which is very intense in the pre-desert area, becomes less serious 
as they approach the north. 

The vegetation of the northern slope of the plateau of Cyrenaica, 
however, belongs to the Lauretum forest zone, according to the classifica- 
tion of Mayr. All the species characteristic of ihe Laurehmi zone, or a 
greater part at any rate, are represented in the flora of that region of Cyre- 
naica that faces the Mediterranean. A considerable part is covered, as 
regards the commonest types, with low and high coppices, thickets and 
woods, isolated trees, and, tow^ards the south side, a large part of the first 
and second terraces appears to be more or less thickly, though irregularly, 
wooded. Above this region, through a territory of varied, occasionally 
irregular configuration, one arrives at the dividing line of the watershed, 
followed by the gradual descent of the southern slope. The area lying 
between the southern limit of the region of thickets and woods and the 
dividing line of the watershed, which is very irregular, now narrower, now 
wider and extending towards both north and south, is generally bate of 
trees or shrubs. It becomes more important to the east of the plateau of 
Cyrenaica and to the west of that beliind Merg. Towards the west, the lands- 
cape, the appearance of which is poorer and poorer, runs into the plain of 
Bengasi at the point where the thickets end and where the immensity of the 
steppe spreads away far out of sight. Tow^ards the east, the bush vege- 
tation, already impoverished around Berna, retains some slight impor- 
tance in the direction of Marmarica. 

The same associations, i. e., thickets, but more often woods, appear 
on the southern slope, where they cover immense areas, especially along 
the “ ouidian while, further to the south, the steppe dominates. 
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433 - Red Guitts (Eacaifpim sp.) and the Utilisation o! their Wood inCabiEet- 

Making, — Trabut, in tlie Comptes rendtis ds Senna's des VAcodmis d'Ai^ricuUure dc 

France^ Vol. VI, No. i, pp. 37‘39. Paris, January 7, 

vSince the eucalyptus was introduced into Europe and North Africa, 
the merits of this Australian wood have been as nmcli contested as praised, 
the reason for the difference of opinion being an absolute lack of naetliod in 
the tests. Practically all the species introduced (about roo) have been 
confused with E. globulus, wliich is the best known one, and more absurd 
prejudices have been entertained than sound appreciations of the facts. 
It is now time to investigate the many uses of the wood of these trees, 
which grow admirably in the Mediterranean region and which grow 5 ‘times 
more quickly than the other indigenous or acclimatised trees. 

The author has studied the acclimatised species of eucalyptus since 
1873 and he is certain of their great value. In the present article, he draws 
attention to the red gums — those with red or pink wood. 

These trees, now fairly common in the Mediterranean region, can be 
used for making fine furniture with the precise appearance and value of 
mahogany. Furniture makers are afraid to use this wood, as the public 
considers eucalyptus wood to be worthless. There is no reason for this 
prejudice. 

The species of Eucalyptus which can furnish red or pink wood like ma- 
hogany, and already commonly grown, are : — E. rostrata and a hybrid ; 
E, dgericnsis,^ which is the cross E. rostrata E, rudis ; E, botryoidcSf the 
pseudo-mahogany of the Australians, and a hybrid E, botryoides X E. 
rostrata == A. TrahutiYiha ; E. terretioornis 2.n^ its hybrids ; E, rudis ; E. 
'punctata ; E. diver sicolor. 

All these species are easily grown in North Africa ; A, algeriemk has 
even become naturalised and is often found growing on the banks of wa- 
tercourses in a semi-wild state. 

On account of the present exhorbitant cost of furniture, it would be 
well Worth while to give a better place to such a valuable wood which can 
be produced easily and cheaply. 

EIVESTOCK AND BREEDING, 

434 - Stock Poisoning due to Oak Leaves. — Maesh, C. B,, Clawson, a. B, and Marsh, 

H., in tlie tJ. S, Depariment of AgrimlHm, BnlUiin pp. 36 . Washington, April 

18, I <>19. 

xllthougli there is an abundant literature on poisoning cauvsed by 
acorns, very little is recorded on poisoning due to oak leaves, and for this 
reason the authors took up the subject. The experiments were carried 
out on cattle, using the leaves of the scrub oak {Quercus Gambellii) and the 
following facts were observed: , ' . , 

Continuous feeding with oak leaves may produce a disease wHch 
sometimes ends fatally. In a herd feeding on the same pasture, only a few 
animals are affected. The most obvious symptoms are : ■— constipation, 
mucus and' blood in The excreta, emaciation and oedema. 
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A diet composed solely of oak leaves is not sufficiently iiourisliiiig to 
allow of a normal iiicreavse of live weight. But, if other foods are added, 
they may constitute a maintenance ration ; 1.5 kg of alfalfa ha,y per head 
per day will suffice. 

Oak leaves may be injurious in any season, but the eases of poison- 
ing are mostly observed in spring, because there is a scarcity of other for- 
age at that time and the animals find the young oak leaves appetising. 
Later on in the season, the animals continue to eat varying quantities of 
oak leaves, while still eating the other forage available, which causes still 
further trouble. 

435 - Stuhhorimess : a Mote on Equine Pathology. — bianchi, g., in ii CoUivatorc, Year 
66, iSfo. 6, pp. 15S-160. Casalc Konfcrrato, February 29, 1920. 

The classic definition of stubbornness is the sadden stoppage of the 
animal without apparent cause in the middle of the a road, while neither 
kindness nor punishment can make it .budge. Stubbornness, liowe\^er, 
assume many other forms, such as a refusal to start when harnessed, 
or to start again after a stoppage, etc. It is a redhibitory vice in 
contracts for the sale of horses and is usually ascribed to bad temper. 

Professor Bassi has collected an enormous number of cases of mad- 
ness and intractability in the horse due to cranial asymnetry. The au- 
thor thinks that stubbornness and the phobias of the horse in general are, 
similarly, due to a pathological state of the vaso-motor system. In certain 
horses, either work, their first movements or some other cause, makes the 
circulation more brisk, and sight becomes dim and finally disappears; the 
hoi^se stops, trembles, and is afraid to more forward until, when the circu- 
lation becomes normal, it loses its fear and starts work again. This ex- 
planation is confirmed by the .fact observed by the author that 80 of 
the horses afflicted with stubbornness have deficient sight ; when the oph- 
thalmia is cured, the stubbornness disappears. 

430 - Seroprophylaxia and Serotherapy for Tetanus in the Mule. — ibmicci, in the 
Nuovo Ercolano, Year XXIY, No. 12, pi>. X45-148 ; No. 13-14, pp. 162-17- ; No. 15,' 
pp. 176-180 Turin, June-August, 1919. 

In Southern Italy, mules are not castrated as a rule. When, during 
the war, the Remount Commission found it necessary to buy large numbers 
of mules for war serviccvS the owners were obliged to have them castrated, 
which was done on a large scale, often by unskilled persons and without 
any antiseptic precautions. After some time tetanus naturally appeared, 
at first sporadically, then more frequently. The following neastires were 
employed to cope with this state of 'affairs:— i) the sellers of mules were 
obliged to have them castrated by a veterinary surgeon ; 2) the use of 
anti-tetanus serum was fnade obligatory, as a preventive measure, for 
mules about to be castrated ; 3) immediate recourse to serotherapy was 
insisted upon in the case of animals affected by tetanus. These measures 
were quite successful and the cases of tetanus soon disappeared. 

The author has studied the disease on the spot, he has contributed 
to the struggle to overcome it and he concludes from his observations and 
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cxperiiiieiits that: — i) the preventive close of anti-tetaniis serum fomicl 
S'uitalhe for the horse will also preserve the ninle from infection by teta- 
nus ; this dose, using the Italian -Military Veterinary I^aboratory serum, 
is from 5 ce., according to the strength of the serum ; 2) the serothe- 
rapy of tetanus often cures the mule, if iipplied at the onset of the disease 
in large doses oj seriiin given in various ways (sub-cutaneous, eiidoveiious) ; 
3) with both tlie iiiiile and Iiorse, if a preventive dose of seniiii given late 
does not suffice to protect it against tetanus,- it will considerably change 
the course of the disease, which will be easier to cure. 

.|.37 - Spiro ehaetosis of Cattle In Brazil, and its Traiismisslon by the Tick iWar^aro- 

pas — Brumpt, a., in the Bulletin de la Socitie de Paiholo^^io ExoHque^ 

Vol. XII, No. 10, pp. 7 i 8-757 + i Fig. Paris, December 10, 1919. 

The author hapj^eiied to discover bo\dne spirocliaetosis during reseach 
done in Trance on the biology and pathogenic role of cattle ticks obtained, 
from Brazil. This tick Margaropm australis), found in the Brazilian 
slaughterhoiises on normal cattle, produced thousands of embryos which 
infected a calf witli a niixed piroplasmosis consisting of Piroplasma hi- 
geminum and P. argenlimmt. 

vStarting from the first ticks, the author obtained nine successive ge- 
nerations on cattle. Certain lots of ticks lost their infection with P, bi- 
geminum at the third generation and their infection with P. argenUnmi 
at the sixth. At the eighth generation, a cow was affected slightly with 
Spifochaeta Theilm. 

The pure s])irochaetosis observed was extremely benign and adds to 
the imniber of obscure diseases studied by C. NiconuH and C. Bi^baiuby. 

Immunity, or rather tolerance, is quickly acquired ; the thousands 
of infectious embryos placed on the cow mentioned above had produced 
no reaction wliatever 75 days after infection. 

The author ])oiuts out that only the name of Spifochaeta Theileri 
Baveran {1903), parasitic on various mammals (cow, horse, sheep, bullalo. 
goat), should be retained, and the names Spifochaeta equi and S, ovina 
sliould become synonyms. 

43S faccliiation of -Cattle against Anaplasmosis. — lacNifeuRs, j., in the BuikUn 

dc hi SneiHe de PuthoUmie. UxoUque, Vol, XXII, No. 10, pp. 765-774. Putiw, December 

,by dioosing the least virulent Anaplasma argentimm, or those from 
cattle that liave long recovered, and passing them successively and at 
long intervals through the sheep and goat (i), such a fixity is attained in 
the attenuation of the. parasite that they can be used almost without 'danger 
even for iinmuiiising cattle against natural anaplasmosis. 

The author now uses this new method on all the breeding cattle in 
the Argentine that are to be sent into regions where anaplasmosis exists. 

(i) See A'., Fcbr,, 1930, N(.). C203 “ Ou AuaplaftiiicBis ; «”>u Cattle vSheep and Goals arc 
sieK'cpUble Ijy the same author, {Ed.) 
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439 - Aflaii Typhosis and the Bacterophagas Mierohe. — d’Herelle, f., in: i. Compus 
rendus de fAcadcmie des Sciences, Vol. 169, No. 18 (Nov. 3, 1919), pp. 817-819; II. Ibid., 
No. 20 (Nov. ly , 1919) pp. 932-934; in. Ibid., Vol. i70y No. i (Jan. 5, 1920), 
pp, 72-75. Paris ; IV. Comptes rendus des Seances de la Socieie de Biolo^iie, VoLl^XXXII 
No. 30y pp. 1237-1239. Paris, Nov. 29, 1919 J V. Ibid., Voi I^XXXIII, No, 3, 
pp. 52-53. Paris, Jatniary 24, 1920 (2). 

I. ~ On an bpizooxV of avian xyphosis. — Once, installed in a re- 
gion, avian typhosis becomes enzootic. It particularly affects adult fowk, 
wHch are more sensitive to it than pullets or aged animals. In France, '' 
it has decimated the poultry yards every year since 1916. It is impos- 
sible to foresee the duration of the enzooty for, besides the scarcity of in- 
formation on the epidemiology of the disease, it has always assumed a 
more localised character in the United States, where it has long been 
known ; therefore the conditions are very diverse. 

If it is dif&cult to imagine measures for preventing the propagation 
of the disease by men, who carry the particles of virulent matter on the 
soles of their boots, or by animals who carry them on their feet, it is not 
the same with another method of dissemination desciibed by the author 
This is as follows : certain poultry keepers in regions where the disease 
is rife, sell their stock as soon as the disease appears ; the fowls are sent 
to the town markets and, though the majority are sold as food, it sometimes 
happens that fowls are bought for breeding, especially in the departments 
devastated by the war, and thus new centres of infection are set up, 

II. — On thf roue of xhe bacxerophagus microbe in avian ty- 
PHOSIS. — The epizooty of avian typhosis mentioned previously enabled 
the author to make fresh observations on the role of the bacterophagns 
microbe in the genesis of diseases of intestinal origin. 

In the intestinal content of any fowl, healthy or diseased, living in a 
normal or in an infected environment, a filter-passing* bacterophagns 
microbe is always to be found. In addition, the presence of this normal 
intestinal guest is common to all the vertebrates, but its activity and 
virulence essentially varies in quality and quantity. 

This bacterophagns microbe can be considered as the agent of a 
contagious disease attacking the bacteria ; the bacterophagns microbe 
is to the pathogenic bacterium what the pathogenic bacterium is to the 
higher organism which it infects ; the modalities of the action are compa- 
rable. The virulence of the bacterophagns microbe for BacUfmm sangui- 
mnm (the agent of avian typhosis) can only be observed in an infected 
medium ; the absence of virulence is the absolute rule with healthy fowls 
and, on the other hand, with fowls that will succumb or have succumbed. 

In a poultry yard where typhosis occurs, the disease occurs solely 
in fowk that contain in their intestine a bacterophagns microbe that is 


(2) For ofher work by u’HERErEE on tbe filter-passing bacteropliagus microbe that plas- 
molyses the bacillo of dystentery, see : Comptes rendus de VAcadimie des Sciences, Vol. CUXV, 
p. 373, 1917; vlo. CEXVII, p. 970, 191S; Vol. CEXVIII, p. 631, 1919,* Vol. CEXIX, 
p. 932, 1919 ; Comptes rendus des Seances de la SocietS de Biologie, Vol EXXXIII, No. 4, 
p. 977 Jan. 31, rgso. {Ed.) 
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inactive as regards B, sanguinmmn. The animal is immune from the 
moment when the intestinal microbe acquires -a bacterophagits .power 
over the pathogenic bacillus and the immunity persists as long as this 
power remains sufficiently Mgh to ensure the rapid destruction of the ba- 
cilli ingested ; the ingestion of pathogenic bacteria with sufficient frequence 
constitutes the chief factor in the maintenance of the activity of the bac- 
terophagus microbe as regards the bacillus under consideration ; the state 
of the contents of the intestine constitutes another factor. In the rare 
''"cases when recovery takes place this is invariably preceded by an increase 
in the virulence of the bacterophagus intestinal microbe for the pathogenic 
bacillus. The. author found that the bacterophagus microbe of a fowl 
that recovered, spread in less. than 3 days to all the fowls in the yard, 
which explains the sudden and apparently inexplicable arrest pf the di- 
sease. The arrest always corresponds to the moment when a fowl recovers 
that had been seriously affected. 

All the facts quoted above have been reproduced experimentally. 

The history of the disease ultimately records the history of the strug- 
gle between the two agents ; the immunity is transmissible between indi- 
viduals of the same species ; the immunity is as contagious as the disease 
itself. 

The ingestion of a culture of the bacterophagus microbe that comes 
from a highly virulent stock brings about the sudden cessation of the en- 
zooty on the same day as its administration. 

III. " — Thk defensive action against intestinal bacteria and 
the etiology of intestinal diseases. — The author extended his re- 
searches to man, the monkey, cat, cow, pig, rabbit, rat, and duck, and 
found in all the species, on the one hand the very fre<fuent presence of 
dysenteric, typhoid and paratyphoid germs and, on the other, the constant 
presence of the bacterophagus microbe which, in the presence of an invad- 
ing organism, becomes rapidly accustomed to it and destroys it, whence 
the frequent abortion of diseases. In resistant inviduals, it becomes 
immediately accustomed, while, in sensitive individuals, the adaption may 
as an exception, not take place, in which case, the disease declares itself. 

One of the chief causes of the delay in the adaption of the bactero- 
phagus microbe to bacterophagy is probably some physical or chemical 
.^ change in the condition of the contents of the intestine in which the phe- 
nomenon takes place. 

IV. — On the bacteriofhagus microbe. — So far, the author has 
isolated from various sources, strains of bacterophagus microbes that are 
active against the following bacteria : — The dysenteric bacilli of Shiga, 
Flexner and Hiss, B. typhosus, paratyphosus A and B, B, mieriUMs, 
hog cholera bacillus, CoU, B, Proteus, B, sanguinarum Moore, andB. 
pidlamm, 

V. — On the cultivation of the bacterophagus microbe.'— The 
virulence of this microbe varies greatly from one stock to another, but its 

^action is always the same : all the living bacteria are attacked and when 
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tile action is over, reinfections on an}" niedinm remain sterile „ The best 
iiietliod for obtaining the bacterophagus microbe is as follows : 

To a MAimN tube of peptonised broth, alkaliiiised to - 5 with phe- 
iiopiitlialein, is added a concentrated emulsion of the bacillus on which it 
is desired to make the bacterophagus microbe act, a.n emulsion from a 
agar culture not more than 24 hours old ; this is then infected with a known 
quantit}^ of a filtrate of the excreta to Ire examined for the bacterophagus 
microbe, and incubated at 37^ C. If this microbe is present, the living 
bacteria are plasmolysed, which is shown macroscopicallyby the clearing 
of the medium. With a slight infection, the medium is limpid in 7 to 8 
hours ; with a heavy infection, the action is much more rapid (i). 

440 - The Mineral Metabolism of the Miieh Cow.—i. Forbes, f. b., bkegle, ic 

Fritz, C. M., Morgan, ly. E. and Uhoe, S., iu ihi Ohio A^riculUtml Ex 4 nnim.eM 

BiiUcciin, 308, pp. 45i-488AVoostcr, Ohio, Jaimary, ioi7. — H. Forbes, F. IF, Hal 

VERSON, J. 0. and Morgan, ly.E., with the collaboration of Schulz, J. A., Mangels, C. I* 

ICHUE, vS. N.and Burkc, G. W., Ibid., Bulletin 330, pp. 91^34, vSept., 1918. 

The aim of the experiments described in tliis study, the second dealing 
\ivith the same question (2), was to find whether mineral equilibrium can be 
maintained on rations containing the maximum quantities of mineral 
nutriment obtainable in common practical feeds ; to ascertain the effect of 
adding to these rations large amounts of calcium, magnesium and 
phosphorus in the form of supplements, such as inorganic salts ; and to 
explain the limited use made of mineral nutrients when consuming food 
ordinarily in liberal quantities. 

The experiments were carried out with 6 Holstein cows in collection 
periods of 20 days, separated by intervals of 10 days. All the cows 
were in their 2rd, 3rd, or 4th lactation period. The milk produced varied 
from 38.7 to 58.35 lb. per head per day. 

So as to provide a maximum of calcium, magnesium and |)liospliorus, a 
basal ration was used of clover or alfalfa hay (leguminous roughage) -j' 
maize silage + cotton cake + linseed cake + wheat bran. i\Iaize flour (shown 
in the table as maize) was used as a source of carbohydrates. During the fi rst 
experimental period, the variable constituent of the ration was the rough- 
age and 3 cows were given clover hay and 3 were given alfalfa hay. Billing 

(1) Mr. Taniczo ITABKSHiftiA 1 ms fomul, in experiments on animals, Uia,t the ],)acteriol,vsate 
produced hy the filter-passing bacterophagus microbe, when put in contact with tlie pathoge- 
nic bacillas, gives good results in preventive vaccination ; in udditioip animals experimentally 
remlered gem carriers can be sterilised, as this principle is found in the gxilMiaddct after an 
intravenous injection. He maintains that the lUter-passing bacterophajgus niicrolm is tiul 
living matter but a sort of catfdyst that can be extracted from the lysate by acetone or ether. 
The powder on the waxy deposit thus obtained has a much greater l)actei'icidal imwav than 
the lysate itself. — - CmnpUs rendm des Sainccs de ht SociiU de Biolo je, Vol MXXXIII, 
No. 8, pp, 219-331. Paris, February 28, 1920. [Ed.) 

(2) The first study is sunimarised in i?., July, 191 7 > No, 648. A general suiiimaiy of 

the results of this work and of the two papers abstracted above wa^ uuade ly Fokbes, in 
ihe Journal of Dairy Science, Vol. II, No. i, pp. 9-18. Balihuore-IyOiidon, January, 
1919. [ pAi .) ■ ' , ■ ■ 

, ^ [4M-44'®] 
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the second ^icriod, the vatiaWe constitiieiit ,was the salt, of which 3 cows 
were given twice as much as 3 others ; another variation consisted in giving 
calcium carbonate to 2 cows and precipitated bone flour to 3 others. 
A series of 17 tables contains : the average food consuiiiption per day ; 

tlie quantity of milk produced and the live weight of the cows ; the percent- 
age composition of botJi food and milk ; the weight, in grams, of each cons- 
tituent of the foods consumed and of the milk produced in one day ; the 
weight of the constituents of the urine and faeces ; the quantity of mineral 
i constituents and nitrogen ingested daily and their metabolism ; the quantity 
of mineral elements in the daily ration expressed 111 cc. of normal solution ; 
the utilisation and elimination of thegiitrogen ; the coeflicient of digestib- 
ility of the rations; the distribution of the imretained elements between 
the milk, urine and faeces. Some of the more important data are given 
in table I. See page 478. 

The results are summarised below : — 

The prevailing idea, that *all animals whose ration consists in great 
part of leafy forage consume and digest the mineral elements in abundance, 
is not correct in relation to cows during the ordinary libera.l milk produc- 
tion. With rations coiisivSting of the ordinary farm food's, specially cho’sen to 
supply the maximum supplies of mineral nutrients, all the calcium, magne- 
sium and j)flospliorus metabolisms remained negative, as in the previous, 
year. On greatly increasing the calcium, magnesium and phosphorus content 
• of the rations by increasing the quantity of food consumed and by adding 
I large quantities of calcium carbonate and precipitated phosphate, all the cab 
cium metabolisms and all the magnesium metabolisms save one were nega- 
tive, but the phosphorus metabolisms became positive. This offers satisfj?”- 
ing proof that, in improving milch cows by selection, we encounter limited 
capacities for digesting calcium, magnesium and phosphorus," and the inca- 
pacity for accumulating reserves of these elements before these limitations 
appear in their ability to digest and make use of the inorganic element. The 
authors suggest that a limited capacity for the formation of hydrochloric acid 
might be one of the limiting factors in the utilisation of the calcium, magne- 
sium and |:)liospl;K)nts in the ordinary food and of the mineral supplements. 

Doubling the usual dose of sodium chloride does not increase the reten- 
tion of calcium, magnesium and phosphorus ; 1 oz., of salt per clay per head 
provides sufficient sodium for cows yielding 45 lb. of milk per day, and a 
/ ration of 1-2 oz., of salt' jk'X head per day, according to the quantity 
of milk produced, suffices for the sodiuni requirements. Rations that 
contain sufiicieiit sodium for the needs of the cow usually supply a propor- 
tionately great .quantity of chlorine. 

All the rations studied seemed to furnish sufficient potassium, and nor- 
mal rations, therefore, probably contain, enough for the cow. 

The different circumstances that determine the way in which the food 
substances absorbed are eliminated have usually no corresponding effect 
on the retention of these elements in the organism. In some cases all the 
sodium excreted was in the urine ; in others, it was nearly all in- the faeces. 
The sapie can be said of chlorine. The elimination of sodium and chlorine 
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’Tabi.k I. — Food cmistmpUon and milk prodmti 



Daily rations, in grams 

Dfetinctive 

cliariicteristics 

of the ration 

Period I, 

Cow 2 

Cow N® 3 

, 

Cow NO 4 

Cow NO I 

Cow 5 

Cow N® 6 

Maize 3519 + cottoncake 469.2 + wheat bran. 469.2 + lin- 
seed cake 234.6 -f maize silage 13 636 alfalfa hay 5456 
-h salt 28. 

Slaize 3701.7 -f cottoncake 493.6 + wheat bran 493-6 + 
linseed cake 246.8 maize silage ii 940 4~ alfalfa hay 
3180 4- salt 28. 

Maize 4092 + cotton cake 545.6 -f wheat bran 5 4%. 6 + lin- 
seed cake 272.8 -f maize silage ii 360 + alfalfa hay 
3636 + salt 28. 

Maize 4092 -f cottoncake 545.6 -f wheat bran 546.6 -f- lin- 
seed cake 272.8 -h maize silage 13 636 + dover hay 4544 
-f salt 28.35. 

Maize 4092 -f cottoncake 545-6 -f wheat bran 545-6 + 
dover hay 4544 + linseed cake 272.8 + maize silage 
13 636 -i- salt 28. 

filaize 4092 -f cottoncake 545-6 -b wheat bran 545-6 -f- lin- 
seed cake 272,8 -f maize silage 13 636 + dover hay 4544 
-{- salt 28, 

Alfalfa 

hay 

Alfalfa 

hay 

Alfalfa 

hny 

Clover 

hay 

Clover 

hay 

Clover 

hay 

Period II: 




Cow N® 2 

Maize 4092 + cottoncake 545.6 -f wheat bran 545-6 -f lin- 

Alfalfa 

salt 


seed cake 272.8 -4- maize silage 15 908 + alfalfa hay | 

hay 

56 


7272 + salt 56. . 1 


gin. 

Cow N® 3 

Maize 4432 + cottoncake 590-4 + wheat bran 590.4 -f lin- 

Alfalfa 

salt 


seed cake 295.2 -f maize silage 13636 -f alfalfa hay 
3636 -f salt 56. 

hay 

56 

gm. 

Cow NO 4 

IMaize 4092 -f cottoncake 545.5 + wheat bran 545,6 -f lin- 

Alfalfa 

salt 

> 

seed cake 272.8 +• maize silage 12 728 -f alfalfa hay 4544 

hay 

56 


+ salt 56 -f bone hour 70. 

and bone 

gm. 



flower 


Cow N® I 

Mtdze 4092 -f cottoncake 545.6 4 - wheat bran 545-6 -h lin- 

Clover hay 

salt 


seed cake 272.8 -f maize silage 14 544 -f dover hay 4644 

and bone 

28 


4- salt 28 -f bone flour 70. 

flower 

gm. 

Cow N® 5 

Maize 4772 4- cottoncake 636.8 4 - wheat bran 638.8 4- lin- 

Clover h y 

salt 


seed cake 318.4 4- maize silage 15 452 4- dover hay 4544 

and, 

28 


4- salt 28 4- caldum carbonate 70. 

caldum 

carbonate 

gm. 

Cow NO 6 

Maize 4092 4 - cottoncake 545.6 4- wheat bran 545.6 -f lin- 

Clover hay 

salt 


seed cake 272.8 4- maize silage 14 544 4- dover hay 4544 

and 

28 


4- salt 28 4- caldum carbonate 70. 

caldum . 
carbonate 

gm. 
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averages): metabolism of 6 dairy cows. 

I 

! 




gm^ 


23622 


20528 
T7560I 

j 

I 18779' 


.20012 




Gaia (4-) oi' loss f — ), in grams, of the body 


26468 
23II7 
21875 

^ 20224 

20413 

20441. 


Ingested 

Ingested 

Ingested 

calcium 

ingested 

Ingested 

sulphur 

Itigcsted 

Ingested 

phosphorus 

sodium 

potassium 

metaboli- 

magnesium 

metaboli- 

chlorine 

metaboli- 

metabolised 

metabolised 

sed 

metabolised 

sed 

metabolised 

sed 


25.638 

188.684 

84.263 


29.876 

30.617 


51.8S3 

37-894 

+ 

9.140 

+ 5*4^5 

— 7.979 

— 

2.756 

— 0,585 

— . 

7-370 

— 3.799 


20.077 

132-899 

52,292 


24.624 

22.963 


38.553 

34-498 

+ 

4-254 

-f- 7.028 

— 11.262 

— 

2.035 

+ 0.467 

— 

2,499 

— 4.762 


21.299 

144.831 

58.235 


26.5x7 

25.133 


41.030 

37.334 

+ 

6.377 

— * 3-470 

•— 5.514 

— 

1.946 

+ 0.861 

— 

2.660 

— I.601 


12.740 

146.662 

58.946 


31.627 

19.121 


24.112 

37-722 

+ 

3.106 

+ 2.340 

— 7-352 

— 

3.III 

— 0,134 

— 

1.736 

— 4.028 


12.604 

146.662 

58.946 


31.627 

I9.I2I 


23.901 

37.722 

— 

0.467 

+ 4-237 

— 6.736 

— 

3.121 

+: 1-374 

+ 

0.901 

~ 2.311 


12.604 

146,662 

5S.946 


31,627 

I9.X2I 


23.901 

37.722 

+ 

3-659 

+ 7-841 

— 7-563 


2,329 

+ 0.850 

+ 

1.944 

— 2.210 


37-736 

276.905 

1 

104.655 


39-266 

38.191 


82.335 

49.667 

— 

1.495 

-f 26.837 

5.254 

— 

1. 60S 

— 0.167 

— 

3.229 

+ 5-395 


30.409 

176.658 

57-795 


30.360 

26,956 


60.432 

43-910 

+ 

0.739 

+ 14,482 

6.639 

— 

2.161 

-f- 0.090 

— 

r.766 

+ 2.S94 


32.173 

194.851 

89.041 


31.370 

28,900 


65.463 

52.X79 


1.099 

+ 17-275 

— 1.973 

_ 

1.324 

■f 0,823 


0.644 

+ 2.356 


12.662 

165,812 

82.997 


35.345 

21.263 


25.453^ 

50.983 

— 

5*394 

4- . 5.190 

• — 2.690 


2.184 

~h 0,401 

— 

2.587; 

+ 3-05 X. 


12.839 

174.279 

85.897 


37.708 

22.968 


25.S23 

46.605 

— 

2*559 

+ 11.087 

— 6.485 


1.504 

+ 2.542 

+ 

1.508 

+ 4.002 


12.662 

i, 165.765 

84.778 


35-066 

21.002 


25.360 

41.587 

+ 

2.089 

■f 6.871 

— 7.208 

+ 

0.270 

+ 1.465 


0.2801 

+ 0,700 


Ingested 

nitrogen 

metabolised 


280.504 
|~ 8.798 

226.040 

— I.7II 

245,780 
+ 7.005 

239.7O2 

— S.365 

239.762 
+ 6:357 

239.762 

— 5.645 


388.466 

— 8.195 

260.378 

— 0.115 

267.821 
+ 1.808 


254.498 

H” 0*799 


277.141 

+ 12.974 


^253-683 

+ i3:.550 


L44»] 
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in the urine is increased when large amounts of these elenieuts are ingested, 
b}- coiistipatioiu and high water intake. In the cow, iniicli more' 
potassinni is often excreted in the urine than in the faeces, but witl'i ra- 
tions characterised by the irredoniinance of mineral acids, it was excreted in 
greater proportions in the faeces. 

Cows excrete nearly all the calciuin in the faeces, but if mineral acids 
predominate in the ration the quantity of calcium excreted in the urine may 
be sligiitK^ increased. There is always more uiagiiesitun than calciuin in 
the urine, but the proportion in the faeces is usually four times that in the 
urine. 

The phosphorus excretion is very similarly distributed to that of cal- 
cium, except that the phosphorus in, the urine may be much increased by 
general physiological disturbance. Normally, 3 or 4 times as miicli 
sulphur is excreted in the faeces than in the urine, but, if large quantities 
are ingested, the sulphur content of the urine may be equal to that of 
the faeces. 

Apparently, supplements of food or salts (sodium chloride, calcium 
carbonate or precipitated phosphate) have no effect on the qirantity or 
composition of the milk. 

No evident affect on the retention of mineral elements can be traced to 
variations in the ratio between acids and basic mineral elements as found 
ill normal cow rations. A negative 'metabolism of the minerals may 
mean that a sufficiency was not ingested or that reserves previously accumu- 
lated were eliminated in the presence of a continuously superabundant in- 
gestion. A negative and positive metabolism may, under certain circum- 
stances, be only comparatively unimportant fluctuations in considerable 
reserves. 

The nitrogen compounds in rations containing alfalfa hay are more 
digestible than the nitrogen compounds in rations containing clover hay ; 
they are more completely absorbed by the intestine, but are more largely 
eliminated in the urine. The greater digestibility of the nitrogen in al- 
falfa, then, apparently does not show a corresponding nutritive superiority. 
The percentages of utilisation of the nitrogen compounds in the clover and 
alfalia rations were the same. The deficient utilisation of the mineral 
elements cows is of practical importance in the malnutrition of the bones 
of cattle, which is not uncommon after dry seasons and in over-stocked 
meadows, especially in regions with poor sandy soils or those of granitic 
origin, especially if these are exhausted by prolonged cultivation and in- 
sufficient manuring. This, again, probably implies the fairly common fact 
that, after a year of forced milk production, the cows quite often do not 
calve and numerous cows fed for high production do not maintain a high 
3U*eld during consecutive lactation periods ; it is probably one of the causes 
that contribute to the usual decrease in the milk yield as the lactaction 
period is prolonged. The most important observation arising out of this 
work is that under no circumstances was it possible to obtain an accu- 
mulation of calcium or a conservation of calcium metabolism in good 
milkers. It may be admitted, though it is not proved, that cows can 
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iiiaiiitain a calciiiiis e(|iiilibriiiiu during a less abundant production of milk, 
but it is not known in wliat projrortion the yield should be less in order 
to niaiiitaiii tile calcium equilibrium. 

11. This work sliows that a iieavy milker obtains the mineral 

constitiumts (e\specialh^ tbe calcinni) from the skeleton and that the cow 
cmjiio'l utilise' a. la,rgi‘ ])ro]jortion of the minerals in the food e\uu when, the 
l)asal ration is sn|)plemerited with more soluble calcium compounds. 

As ill the jireceding experiments, (> Holstein cows were, used that yield- 
ed more than the average, but hot excepticmally so ; all the cows were in 
their first lactation jieriod. Each cow wars fed for two experimental periods 
of 20 days, separated by an interval of lo days during w liicli the rations w-liich 
were to be fed during the second period were adapted to their individual 
peculiarities. In 4 of the 12 periods, the number of days had to be decreas- 
ed, on account of the irregular behaviour of the animals. In the first 
period, tlie basal ration per head per day was : - .u 11). inaiz(‘ meal + 5 lb. 
nitrogenous concentrate, 'the avera<ge iu1triti\'e ratio was ; i : 5.72. In 
the second period, the alfalfa liay„was increased to 18 11,). per day in order to 
sati.^fy the cowls' ap])etite ; this, together with a change In the chemical 
composition of the alfalfa reduced the nutritive ratio to i ; 4.5. Witli 3 of 
the cows, nothing was added to the basal ration during the first period, but, 
during the second ])eriod, they were given a supplement of calciimi lactate 
(from 55.6 to’ T 11.252 gm. per head per day according to how much the 
animal could take) . The other 3 cowvs were given 70 gm. of precipitated 
bone flour per head per day during the first x>criod and 40 gm. of calcium 
ciiloride during the second. The rations were those rrsed for high milk 
production, except that succulent matter such as silage and roots was 
absent. The average daily ]rrodiiction of milk was 47.2 lb. per head during 
the first period and 49.9 lb. during the second. 

The data regard.iiig each cow are given in a series of 16 tables and .some 
of the most important figures are quoted in Table II see 482. 

Tlie results can be summarised as follows : - - 

Tlie adm ini. strati on of precipitated calcium phosphate to coWvS wdieii 
milking 1iea\’ily and in |;)eriods characterised by the output of calcium 
in greatm* tjiiaiitity tlian that assimilated, appears to result in the retention 
of apprec'iable (iuantities of the supplementary calcium and phosphorus, 
but the utilisation was very insuflicient ; in fact, the mineral metabolism 
was tisuall)'' chai'acterised by a lack of economic utilisation of these constit- 
nents of tlie ration. Calcium lactate and calcium chloride were not assi- 
milated, tliougli the elilorinc of the calcium chloride 'apparently was assimi- 
lated to a slight extent and led to an increased assimilation of the sodium 
in the ration. -The diflereut utilisation of the mineral constituents due to 
changes in the ration were in harmony with the nature of the change, i. e., 
an increased intake of an element was followed by an increased accumula 
tion or a decreased loss of this nutrient but the response Was usually .so 
slight in comparison with the importance of the amount ingested, that 
it , shows that the mineral metabolism of a well-fed good milch cow is not 
closely and directly dependent on the mineral constituents of the ration, 
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Tablb II. — Food consumption and milk production 


Daily rations, in grams. 

Distinctive 

characteristics 

of the ration 

Period I. 



Cow N® I, 

Maize 4 989 4 cottoncake 907 4 linseed cake 907 4 wheat 
bran 454 4 alfalfa hay 7256 4 salt 42. 

Basal ration 

Cow N® 2. 

Maize 4967 4 cottoncake 903 4 linseed cake 903 4 wheat 
brair 452 4 alfalfa hay 7108.4 salt 41.85. 

Do 

Cow N® 3. 

Maize 4989 4 cottoncake 907 4 linseed cake 907 4 wheat 
bran 454 4 alfaha hay 7256 4 salt* 42. 

Do. 

Cow N® 4. 

Maize 4989 4 cottoncake 907 4 linseed cake 907 4 wheat 
bran 454 4 alfalfa hay 7256 4 salt 42 4 precipitated 
bone flour 70. 

Basal ration 

4 precipitated 
bone flour 

Cow N® 5- 

Maize 4989 4 cottoncake 907 4 linseed cake 907 4 wheat 
bran 454 4 alfalfa hay 7256 4 salt 42 4 precipitated 
bone flour 70. 

Do. 

Cow N® 6. 

Maize 4989 4 cottoncake 907 4 linseed cake 907 4 wheat 
bran 454 4 alfal'a hay 7256 4 salt 42 4 precipitated 
bone flour 70. 

Do. 


Period IL I 


Cow N® I. i IVIaize 4989 -|- cottoncake 907 4 - linseed cake 907 + wheat Basal ration + 

bran 354 4- alfalfa hay 8164 4* salt 42 4- calcimn lactate calcitnn lactate 

11.353. 

Cow 2, IVIaize 3743 + cottoncake 681 4 “ Hnsccd cake 681 + wheat Do. 

bran 340 4- alfalfa hay 7256 + salt 43 4 calcium lactate 
55-626. 

Cow N® 3. , Maize 4209 4 cottoncake 765 4 linseed ctike 765 4 wheat Do, 

bran 383 4 alfalfa hay 6765 4 salt 38.063 4 ailcimn 
lactate 93.869. 

Cow N® 4. Maize 4989 4 cottoncake 907 4 linseed ftike 907 4 wheat Basal ration 4 
bran 454 4 alfalfa hay 8164 4 salt 43 4 calcium chlo- Calcium chloride 
ride 40. 

Ccw N® 5. Make 4989 4 cottoncake 907 4 linseed cake 907 4 wheat Bo. 

bran 454 4 alfalfa hay 8164 4 salt 42 4 calcium chloride 
40. 

Cow N® 6. Maize 4989 4 cottoncake 907 4 linseed cake 907 4 wheat 
bran 454 4 alfalfa hay 8164 4 salt 43 4 calcium chlo- 
ride 40. 
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[dsily met me ) ; metaholism of 6 dairy co ' ws . 


-fS, i 

^ Average daily 

g 

yield of milk. 

Sodium 

Potassium 

Oaiti (+) 

Ccildum 

>1* loss {— 

IVIagnesium 

in grains, 

Snipimr 

if tile body 

Chlorine 

PllOS" 

plioriis 

Nitrogen 

23068 

24*355 
-f- 6.104 

138.188 
— ia.407 

88.671 

7.927 

35-368 
— 3-252 

23,911 
— 2.881 

31.628 
— 1.273 

47-787 
— 6,457 

309.478 
— 13.044 

19389 

$ 

24.147 
— 0.801 

136.099 

— 3-299 

86.950 
— 3 - 5*23 

34-904 

— 0.90*2 

23.597 

*— 4.725 

31*450 
— 4.890 

47.342 
— 1.487 

305-699 
— 5563 

20244 

24*355 

+ 6.994 

138.188 

— 5-560 

88.671 

—12.393 

35-368 

O.IIO 

23.911 

— 3*503 

31.628 
— 1.025 

47-787 
— 5-509 

309,478 

— 5-978 

20841 

24*537 

~h 6.430 

138.188 
— 6.501 

105.788 
9.807 

35.811 
-f- 0.804 

24.160 

— 2.945 

33.029 
— 0.418 

59 -XX 4 

— 3.880 

309.573 

— 9-661 

21642 

24.537 

+ 2.509 

138.188 

— 2-356 

105.788 
— 5*193 

35.811 
— 0-158 

24.160 

— 3-176 

33.029 
4 ” 0.698 

59 * 1 X 4 
— 1,048 

309-573 
— 3-238 

21261 

24*537 
+ 4. 5 89 

138.188 
+ o.SGSi 

105.788 
— 2.997 

35-811 
— 0.118 

24.160 
— 4*007 

33*029 
— 4.127 

59.114 
— 0.676 

309*573 

4*955 

23261 

21.432 
— 0.070 

[ 

294.503 

— 10.738 

121.319 
— 8.636 

29.393 

— 3.190 

34*722 
— 0.391 

1 

53 * 75 x 
— 0.467 

54.608 
— 1.105 

3 B 6 , 59 B 
+ 2 6. *24 2 

15142 

20.608 

4 - 1-547 

255.078 
4- 9.120 

101*276 
— 7.712 

23.804 
— 0.910 

28.991 
— 0.177 

50.204 
— 0.740 

43.691 
— 0.418 

318.968 

20.847 

18552 

19.075 

+ 1 .090 

245.069 

^ O.Ilt 

100.503 
— 16.506 

24.631 

— 3*778 

28.995 
— 3.100 

, 46.631 
— . 1.713' 

45,802 
— 4.107 

323.3x8 
— 12.311 

22002 

21.381 
4- 3*526 

294.488 
•f 6,415 

120.109 

—11,660 

29.384 

— 2,840 

34.708 
■+• 0.293 

' 79.4x2 
-f 2.348 ■ 

54.608 
— 1.968 

386.499 

23.940 

22696 

21.381 
+ 3*933 

294.488 
“h 6.670 ' 

120.109 
— 8.699 ■ 

29.384 

— 2.401 ■ 

34-708 
— 0.599 

79.4x2 
4- ' 1.261 * 

54.608 
— 1.020 

386.499 
+ 25.373 

22086 

21.381 

+ 3.041 

294.488 
4 * 9 -XI 9 * 



120.109 
— 8,412 • 

29.384 
— 2.984* 

34.708 

— 0.2518 

,79.4x2 
4* 1,860 ’ 

54.60S 
— 0.836 

386.499 
+ 23.856 
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but that its nature is determined, under normal conditions, firstly hj the 
iiilierited impulse to secrete milk, secondly by the iiUMeral food reserves 
of the aiiiiiuil body, and thirdly by the food supply. 

Idle most important result of this ex])criment showed that the limited 
utilisation of mineral food, particularly of calcimn compounds, is not prima- 
rily determined b}^ their solubilit^u 

Coiimion salt, at the rate of 42 gm. pet head per day, is sufficient for 
sodium accumulation, but provides insufficient chlorine. Chlorine was lu ^t 
acciiniulated until it was given as a supplement in tlie foriii of cjileiuiii 
chloride. 

The metabolism of potassium shows that a ration should contain abund- 
ance of roughage in order to maintain, the metabolism of tliat elenient, 
that is, unless silage is used it is not always possible to conserve the potas- 
sium reserves of the organism, but it is true that under certain circumstances 
it cannot be ascertained whether a negative potassium metabolism means 
an actual lack of that element in the ration or simply unimportant fluc'.tna- 
tions in the body reserve. 

In this experiment, the ingestion of sufficient protein to provide nitro- 
gen accuni Illation did not suffice to conserve the sulphur equilibrium. 
In spite of a general harmony in the metabolism of both sulphur and nitro- 
gen, such as might be expected from their combination in the proteins of 
the food, there is a certain independence in the metabolism of these two 
elements. 

Ill spite of a superabundance of calcium, magnesium and phosphorus 
in the rations, the metabolism, of calcium and phosphorus wuis negati\T in 
every case, while with magnesium ir mitabolisrns out of 12 were negative. 

Two of the chief facts that determine how sodium, ])otassium and 
cliloriiie are eliminated are their ready solubilit}’^ and the length of time the 
food residues remain in the digestive apparatus. The chlorine of the cal- 
cium chloride w'as eliminated in the urine and the calcium in the faeces. Tlie 
calcium and phosphorus w^ ere almost entirely eliminated in the faeces; 
the urine contains very little of either of them, but milk contains large 
amounts of both (always more calcium than phosphorus) and a, larger pro- 
portion of the phosphorus than; of the calcium in the food. 

Magnesium wars excreted in the urine in, much greater <p.iantities than 
either phosphorus or calcium. In 8 out of 12 cases, luore magnesium wms 
eliminated in the urine than in the milk ; in it out of 12 cases tlie total 
excretion of magnesium was greater than the amount supplied. vSiniil- 
arly, sulphur in every case was eliminated in greater quantities in the urine 
than in the milk ; in 11 out of 12 cases the quantity excreted was greater 
than that ingested. The quantity of sulphur ingested has a great influence 
on the distribution betwx^en the urine and faeces of-the sulphur excreted.. 

The quaiitit}" of nitrogen retained depends closely on the amount 
ingested, but is not closely connected with mineral metabolism. An 
increased ingestion of nitrogen, up to a certain limit, causes a proportionate 
increase in retention and tMs increase is in proportion to the total quantity 
of nitrogen excreted in the urine. 
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441 - Contribution to the Physiology of Calcium and Phosphorus Metabolism In Re- 
lation to Milk Secretion. — Meigs., K. B., BlAther-wick, N. R. and Cary, C, A., in 
the Joitrmil of Bioluj'cal Chcmislry, Vol. XXXVIl, No. i, pp. 1-75 d- 4 Balliiuorc? 

Ja.iiiir.ity, 11)19. 

Work, carried out by the Dairy Division of the U. S. Department of 
Agriculture. A description and a discussion are given of experi,ments 
carried out with 15 milch cows and in which the phosphorus content and, 
in some, cases, the calcium content of the blood were estimated at intervals 
during the. periods of normal growth, gestation and lactation or during shorter 
periods under' experimental conditions. 

Two milkers and two dry cow's were used for studying the precursors 
in the blood plasma of the phosphorus and fat in the imlk. The method 
used was to obtain approximately simultaneous samples of blood either 
fiotn the jugular vein or from the subcutaneous abdominal \'eiu and to 
estimate the total phosphorus, the phos])hatids and inorganic phosphorus 
in the blood and plasma of the samples. 

The blood in the jugular vein had not passed through the mam- 
mary glands, while that in the subcutaneous abdominal vein, had passed 
through them. 

When the mammary gland was active and the experiment made 
without disturbing the animal too much, there were less phosphatids in the 
abdominal plasm'a than in the jugular plasma. No essential differences 
were observed in the inorganic phosphorus content of the plasma of milking 
and dry cows, in both of which the milk vein contained more than the jugular 
vein. It was impossible to show the existence in the plasma of any other 
phosphorus compounds save phOvSphatids and inorganic phosphorus. 

The following conclusions were reached : — The fat and phosxdiorns 
ill the .milk are derived from some phosphatid (one or several) present in 
the blood. This phosphatid is converted in the cells of the maiiimary 
gland into an inorganic phosphate and a neutral fat ; it yields 2.5 or more 
parts of pliosphorus to 45 parts of fat. As the milk only contains about 
,x part of phosphorus to 45 of fat, about 60 % of the phosphorus that enters 
the mammary gland as the jihosphatid that precedes the milk fat, must re-. 
tur,n to the blood as an inorganic phosjdiate. A slight psychological distur- 
bance is sufficient to stop the absorption of the phosphatid by the nianimary 
glatid. The speed with which the* phosphatid is absorbed explains the daily 
production of the fat in the milk.- If this was derived, even only in part, 
from the fat in the blood, it would be difficult to explain how the inorganic 
phosphorus returns to the blood. 

The relation between the age and the quantity of phosphorus in the 
blood was studied in 5 cows. During the first few daVvS after birth, the 
phosphorus contained in the blood corpuscles was about double that in 
older animals, but the difference rapidy diminished and at 4 months was 
hardly^ perceptible. The phosphatid in the^ plasma of newly-born calves 
was at first present in minimum quantity, then gradually increased during 
the first 3^ear. The inorganic phosphorus in the plasma was fairly , high at 
birth, attained its maximum at 6 months, then decreased. 


[ 441 ] 
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Two cows giving their maximum yield of milk were used to study the 
effect of a decreased weight of food on the phosphorus of the blood. The 
total phosphortis in both blood and plasma, the pliospliatid and the inorga- 
nic phosphorus in the plasma, the total phosphorus in the corpuscles and the 
relative volume of the corpuscles all diminished during the period of reduced 
feeding and revert to their previous quantity when abundant food is 
given again. During the reduced feeding there was a fairly clear inverse 
ratio between the concentration of the phosphatid in the blood and the,x 
daily yield of milk. The authors explain this by supposing that the phos- 
phatid was introduced into the blood during that period & an almost con- 
stant proportion and that, consequently, its concentration in the blood 
varied inversely to the speed at which it was excreted in the milk. 

The administration of disodium phosphate with the food tends to in- 
crease the phosphate concentration in the plasnaa, while the administration 
of calcium chloride tends to diminish it. This latter fact can be explained 
by the well-known effect of the ingestion of calcium on the excretion of 
phosphorus. 

The phosphorus content of the blood and plasma probably diminishes 
towards the end of gestation, even if increased phosphates are given iii- 
the ration. Possibly in-calf cow s are able to utilise a greater quantity of 
phosphates than is usually given in the food. 

During the first month of lactation, the phosphatid of the plasma 
tends strongly to increase, then remains at a relatively high amount 
thoughout the entire lactation period. Thiis phenomenon was largely in- j 
dependent of the food, and the authors think it is connected with the 
tendency of the fats of the reserve tissues to pass into the circulation 
at the beginning of lactation. 

The concentration of the calcium in the blood is very constant ; slight 
increases were obtained by giving calcium chloride in the food. The 
authors consider that*the chief factor that infinences the calcium content 
of the blood is acidosis. 

442 - Apple Cake, or Powdered Apple Refuse, — Remondino, c., m ii CoUmtore, Year 

lyXV, No. 34, pp. 759-760, Casale Moiifetrato, December 10, 1919. 

In the province of Cuneo, Italy, a co-operative society has been esta- 
blished for the preparation of fruits, particularly in the dry state, by means 
of the best modern methods. This in done in the factory opened in Cuneo^^ 
by thermo-electric machines. 

In preparing apples, they are sorted into 3 grades : — 
i) fine and large ; 2) medium ; 3) small or green, or beginning to 
spoil. The apples of the first grade are peeled, the heart is removed and 
they are sliced, dried and packed in boxes. 

The second grade apples are used for cider making, which is then 
either consumed or passed over fresh pomace to make piquette ('small’ 
cider) or fermented to make dry cider. 

The third grade apples are mixed with the by-products of the other 
grades, dried and ground, thus giving a powder well suited for rearing stock. 

[ 441 - 44 ^] . ■ . . 
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It is given to calves at the rate of a pound per head per day, and when tested 
practically has alwa^ys given excellent results. This apple powder lias 
the following percentage composition : — Water, 8.48 ; fats, 3.88 ; ash, 
7.18 ; nitrogenous matter, 7 ;fibrc, 19.05 ; and nitrogen-free extract, '5 1.41 %. 

443 » The Engiisli Thoroughbred m Italy. ~ Moukschi b., in amcoia, Year 56, 

No. 10, pp. 305-316 + 3 Piacenza, October 15, 1919. 

There are not many more than 30 breeders of Ihigiish thoroughbreds 
in Italy and over two-thirds of tk-se are in Upper Italy. 

In the spring of 1919, amongst the State stallions, there were 77 En- 
glish pure-breeds, of which 41 (55 %) were born in Italy and 36 came 
from abroad — - 24 from England, ii from Trance and i from America. 
The English thoroughbred represented just over 7 % of the 1106 State 
stallions that were in use in 1919. 

There has been a rapid and progressive diminution in the proportion 
of thoroughbreds in the deposits - 14.16 % in 1890 ; 13,07 % in 1899 ; 
12.11 % in 1904 ; 11,20 % ill 1912 ; 10.28 % 1111914. 

The 77 that were employed in 1919 were distributed as follows to the 
various deposits : -- Crema, 4 ; Ferrara, 6 ; Reggio Emilia, 17 ; Pisa, 18 ; 
Santa Maria di Capua, 13 ; Catania, 19. The deposit at Ozieii (pro\dnce 
of Sassari), which serves Sardinia, has none now, as horse-breeding in the 
island has a decided tendency towards the Arab type, which has always 
given excellent results. 

Thoroughbred horses are less common in northern Italy, more common 
in central Italy and still more common in southern Italy and Sicily. In 
Sicily, they are used for producing Anglo- Arabs, which are said to be more 
robust than the Arab and less exacting than the Engiisli horses, with true 
and liarmonious proportions and large, well-attached muscles. 

444 - The Escutcheon of Dairy Cows. — hooper, J. J., (Kentucky Experiment station) 

ill the Breeders' Gazelle, Vol. 76, No. 2, pp. 52-53. Chicago, July i, 1919. 

Short discussion on tlie shape of the escutcheon of 1019 dairy cattle 
examined by the author and J. W. Whitbiiouse at the Kentucky 
Agricultural Station. They found that the " Flandrine type of GuEnon 
is dominant in the Holsteins (66%), Guernseys (34%), Kerry (68%) 
and in the few Ayrsliires examined {92%} whilst the “ Selvedge'* type was 
commoner in the Jersey (40 %j. The average of the yields of registered 
Jersey cows shows that cows with a shape of esciitclieoxi theoreticaily cor- 
responding ^ to a lower milk yield, whether of the “Flandrine” or 
Selvedge ” type, give more milk and bntter than cows with an escutcheon 
theoretically of the first class of the corresponding type. The author 
concludes that the escutcheon is more or less a characteristic of the breed 
and that its size and shape are of little if any importance in selecting dairy 
cattle. 

445 - Sheep Breeding in 'Hanover, Germany^ — Koster,' ill the der Deuk 

schen Landwirischafls-Gesellschaft, No. 23, pp. 319-324. Beiiiu, June 7, 1919. 

Sheep fattening has long been an important branch of stock rearing 
in the I^eine valley, Germany. As the production of wool and meat 

[44S>44S] 


HORSES 


C VTTLK 


SHEEP 


6 



Tabi.E I. — Gain m weight in kg. on fattening the cross Leine x Oxford. 
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are of great importance in Germany now,'tlie author has collected the 
results obtained in Hanover with suitable crosses between the local breed 
(heiiiescliaf) and an English mutton breed. Tliel^eine sheep is a good milker, 
wicli can feed its lambs for 6 months or more, but its wool is coarse and 
scanty and the lambs are not earty maturing. The cross-bred lambs, how- 
ever, can be fattened after the loth. week, if the proper precautions are 
taken for fattening such young animals. The results obtained by crossing 
with the Oxford are given in Table I. The total fattening period can be 
dimded, according to the results obtained, into three sub-periods, the first 
of 12 weeks, the second of 8 and the third of 9, during which the gain In 
weight is according to the ratio 3:2:1. 

. During the sanie experiments, the gains in weight were notified, of 6 
rams, 6 wethers and 6 ewes as well as of 6 rams respectj^-ely belonging to the 
Oxford, Hampshire and common breeds. 

The results are given in Table II. 


Table II. — Gain in weight of various sheep.. 



Initial weight 

Days 

of fattening 

Gain 

ill weight 

Gain per head 
pet day 


■ 


kg. 

kg. 

6 rams 

67 

140 

218 

0.26 

6 wethers ......... 

67 

140 

200 

0.235 . 

6 ewes 

69 

140 

192 

0.25 

6 Oxford rams 

— 

105 1 

17I 

0.28 

6 Hampshire rams 

— 

105 1 

167 

0.265 

6 coinnion rams ...... 

' 

140 

218 

0.26 


TAKi^E HI. — Wool prodticed and scouring results 
from the cross Leine Dishley X Merino [in kg.) 



1916 

1917 

1918 

1919 

Extra first quality 





Eirst quality 

45-2 

379.4 

859.1 

920.1 f g 

Second )) 

1 146.5 

1 090.1 

677.0 

722.7 

Third » 

470.0 

168.5 

47-3 

69,2 

Fourth » . * 

24.0 

18.0 

— 


Waste and impurities. , . . 

95-0 

43-r 

28.9 

X06.2 

Total scoured wool 

I 780.7 

I 699. r 

X 612,3 

1 893.7 

Yield per' cent 

48 

50.8 

44-5 

45,1 

Dirty wool, 

3 726 

3327 

3621 

4 194 

No. of sheep clipped .... 

I 212 

I 027 

X 065 

I o8x 

Dirty wool per sheep. . . . 

3-075 

3-25 

3-40 

3.88 

Scoured wool per sheep, , . 

1.46 

1.65 

r.53: ^ 

1.75 

Value of wool, in francs . . 

10.9 

r3-9 

16.27 

29.675 
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As regards the results obtained in improving the quality and yield ol 
the wool, the results given in Table III were obtained crossing the locml 
T-eine with the Merino-Bishley. 

The results in Table III show that by 1919 the third (iuality wool 
wliicii is ciiarauteristic oftlieBeine breed had almost coiiiplerely disap- 
peared, thus showing the improving influence of tliC' Merino-Bisliley cross 
on the quality of the wool in successive crosses. As well as these general 
results, those relating' to each animal are given (Table IV) and vshow the 
large individual variations. 


Tabm IV. — Wool yield [in Ag.) of each cross-hred ewe. 



I9IC, i| 





Numbt‘r of ewes 





I 

1-5 




5 

2 




27 

2.5 

13 

liimbs 

1.5 

53 

3 

24 


2 

Oo 

3-5 

15 

)) 

2-5 

72 

; 4 

30 

» 

^ 3 

32 

: 4.5 

9 

)) 

3-5 

10 

1 3 ' 

8 

» 

’ 4 

3 

1 5-5 

n 

lambs 

2.6 kg (average) 

268 ewes 

S.6 kg (average) 


The author also deals with the market demand for lambs for fattening 
and wool ■'producing at the age of 3-4 months ; they are bought by farmers 
with good intensiv^'e pastures where they are fattened up to 60-70 kg., w-ith 
a yield of wool that is normally 5 kg. 

’ im 
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446 - Dried Carrots as Food for Pigs® — Badous, F., in La Terre Vandoise^ Year 
ISf. 47, pp. 420-431. I^atisaniie, November 22, 1919. 

The author r^vas asked 'by the Societe Vandoise d' Agriculture ” to 
test the food value of dried carrots for pigs. Three groups of pigs i?vere se- 
lected and group A served as control, B received a medium ration of dried 
carrots -and C received a heavy ration. The rations always contained the 
same amount of digestible nutrients ; they were as follows : — 




Group A 

Group B 

Group C 

Foods ' 


tst and and 

1 


i 




week 

1st week 

sud week 

1st week 

sud week 

Potatoes 

. kg. 

2.000 

1,600 

2.000 

1.300 

i 

2.000 

Maize 

. » 

0.450 

0.500 

0.250 

0.550 

0.130 

Haricots 

. » 

0.300 

0.300 

0.200 

0.270 

0.140 

Barley 

. » 

0.200 

0.200 

0.200 

0.200 

O.IOO 

Rye 

» 

0.100 

O.IOO 

O.IOO 

O.IOO 

O.IOO 

Cake 

. » 

0.100 

0.050 

O.IOO 

0.050 

0.070 

Dried carrots 

. » 

— 

0.200 

0.500 

0.300 

1. 000 

Nutritive ratio 


1 1 : 6.25 

r : 6.25 

i 

1 : 6.23 

X : 6.25 

1 : 6.24 


The cost of the ration for each of the three groups was respectively 92, 
93 and 92.5 centimes per day per head with the following prices per kilo: 
Potatoes, 15 ct., ; maize, 50 ct. ; haricots, 53 ct ; barley, 64 ct. ; rye, 60 ct. ; 
cake, 50 ct. ; dried carrots, 32 ct. 

^ The increase in live weight was 230 gm. per head per day and was equal 
in the three groups. 

The results were satisfactory on the whole and show that dried carrots 
are suitable for fattening pigs, especially as, regarding the experimental 
groups (contrary to the control group), the rule was intentionaly neglected 
that once a fattening ration is chosen it should not be changed, otherwise 
the utilisation of the nutrients greatly decreases. 

light-coloured dried carrots are much richer in food material than dark- 
coloured ones, and contain an average of : Protein, 7.1 % ; fat, 1.1%; 
sugars, 34*5 % ; moisture, 21.8 %. Pigs are very fond of them and the best 
ration is 500 gm. for pigs w'eighing 50 kg. 

447 - €ltfm Peel as Food for Pigs. — Atxeh, R. S„ in the Maryland State College of 
A^ficuUure, Agricultural hxperhnent Station , Bulletin 227? PP« 193’202, Maryland, 
March, 1919. ’ ’ 

Garbage constitutes a good food for pigs, chickens and sheep but chiefly 
for pigs. It usually consists of i 6 % of animal matter, 70 % of vegetable 
matter, 5 % of unutilisable matter, and usually contains approxima- 
tely 70 % of water, 20 % of solid matter, 3.5 % of fat, 1.5 % of bone, 
and 5 70 of useless rnatter. The best rate at which to feed it to pigs 
is 20 lb., per head per day and, for hygienic reasons, it should be cooked 
first. . 


{446HI47J 
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Pigs will not eat the raw peel of citrus fruits, and it is, generally sup- 
posed that cooking leads to the formation of a substance poisonous to 
pigs. The author was asked by the National Research Council to find 
whether this belief is correct, and accordingly expeiiniented on 4 groups of 
3 pigs each at the Maryland Experiment Station. Eficli group was given 
maize flour, linseed cake + tankage in the proportions of 94 • 3 : 3. 
One group received no other food .‘and 'Served as control ; the others were 
respectively given large quantities of the cooked peel of oranges, lemons 
and grape fruit. The peel was about % of the total food consumed. The 
test wilit the group given grape fruit had to be stopped after 40 days, as no 
more was available ; that with the two other groups lasted 90 days. A 
table gives the weight of the animals every 10 days. No toxic effects were 
observed. The control group ate 10.5 lb. of food for each lb. of weight 
gained ; the group that ate oralige peel ate 6.7 lb. of the basal ration and 
the group that ate lemon peel ate 5.7 lb. If this peel is available it is best 
used by cooking it and feeding it to pigs. 

POULTRY 44S - Ostriehes in North Africa. — Riviere, C., in the Revtm at^rkole dc VAfrique du Nord, 
YeaT XVIII, No. 25, pp. 51-54- Algiers, January 16, 1920. 

The Berbery ostrich {Struthio camelus Tin.), the finest existing ostrich, 

■ belongs exclusively to North Africa. Attempts to domesticate it have 
long been made in that region and the author sums up the attempts made 
from 1868 up to the present, attempts which have all failed. 

The failures in Algeria and elsewhere are largely due to the bad origin 
of the breeding animals. Then the marine climate of North Africa, espe- 
cially on the littoral, where the runs had been established, is apparently 
unsuitable for the production of fine feathers. 

The right place for the industrial exploitation of the ostrich in North 
Africa is the extensive steppe regions whose air and soil are both dry, 
where the grassy covering has some temporary value ; there it is that the 
plumage acquires all its qualities and the bird keeps its vigour, for dfunp 
and bad weather are injurious to it. 

In 1888, the author had the idea of populating the southern regions 
on the Sahara border by transporting there all the breeding pairs from the 
experiment gardens and ostrich farms in Algeria, and confiding them to 
the care of the Djemmas (a sort of administrative council of the southern 
tribes), who would have reared them by changing their pastures. However, 
this idea never matured on account of financial difficulties. 

As regards the state of the ostrich farms in Algeria, Tunisia, Morocco 
and even in Madagascar (1), the author affirms that ’“for many years now, 

in spite 6f failure upon failure, they remain still at the stage of hope and 

expense ”, 

The unfavourable conditions that apparently are opposed to economic 
rearing in all North Africa are summarised by the author as follows : 


# 

(i) P"or ostridi-rearing in Tunisia, see i?., ion, No. 14S3 ; in Madagascar, see R., 1910 
p. 144; R., May, 1911, No. 1484; R. August, 1914, No. 757. {Ed.) 
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Tlie cock Berbery ostricb lias long white plumes in the wings and tail 
and these are the most in demand. Those of the hen, generally grey, are 
much less valuable. 

Egg-laying only takes place in periods, every 2 days, in winter and 
stuiiiiier. There are from 30 to 40 and even as many as 60 eggs. The eggs 
are usually hatched by both the parents, but the cock often takes a more 
active part in incubation, which lasts from 42 to 45 days and good hatchings 
give a dozen chicks which are easily reared by the parents. Thus, many 
eggs are lost and, unfortunately the eggs of this race cannot be hatched 
artificially ; the rapid development of ostrich farming in South Africa is 
largely due to the fact that the eggs of the ostrich there can easily be incu- 
bated artificially. 

The existing difficulties in the way of ostrich farming are : 

j) The difficulty, even the impossibility, of obtaining breeding ani- 
mals of a good type. 

2) The difficulty of using artificial incubation with the Berbery race. 

3) The difficulty of cheap stabling and maintaining a good sized 
flock which, before the war, cost 170 francs per pair per year (in the Cape, 
the annual gross revenue was 150 to 200 fr. per pair). 

4) The income is only from the feathers ; the sale of the eggs for 
food is of slight importance. 

5) The food for a fine breeding pair consists per day, of 500-600 gm. 
of various grains, about 20 kg. of green food and 8 litres of water. 

It would be difficult to realise these conditions in the steppe regions, ‘ 
where only the dry climate is favourable to the feather-bearing ostrich. 

The necessary technique for obtaining a good yield by natural incuba- 
tion has been accurately ascertained at the Algiers Experimental Garden. 

The author gives no definite conclusion and limits himself to explain- 
ing the situation, but past experience seems definitely against practical 
ostrich farming in North Africa. 

449 - Trial of a System Consisting in Keeping Two Queens in Each Hive* “ SrAUEN, bi-:i!-kkkpi,nc 
F. W., in the Agrmltnml Gazette of Canada, Dominion Ministry of Ai;ricuUurei'VoL 6, 

No. 2, pp, 1 40-1 42 4 - 3 Vig-s Ottawa, February, 1919. 

As it would be of great utility to find an efficacious method for pre- 
venting swarming without too much work, the axithor tried to solve the 
problem by keeping 2 queens in each hive for 11 months of the year. He ♦ 

found that this is a practical method and will try it again in 1919. 

Two young queens, separated by a double partition of wire gauze, were 
wintered in a hive in a cellar from 1917-1918. When the dandelion flowered, 
the bees and queen from one side of the gauze were removed to another hive ; 
in this way swarming was avoided and the two queens gave a uniform 
and increasing production of young bees, thanks to which, two strong hives 
were obtained in time for the flowering of the clover. The number of bees 
was much greater than the number which began the season with one queen. 

These bees yielded 480 lb. of honey. 

In order to avoid swarming when the clover flowers, and to obtain two 
queens again in each hive (all the following operations were carried out in 
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several colonies), the antlior removed the old queen from the brood 
chamber when the clover flowered and, 8 days later, destroyed all the 
royal cells save two, one on each side of the metal gauze* A special porch 
fixed ill front of the hive separated the entrances to each half by 8 inches. 
This was done to avoid the possibility that the queens leaving their cells 
might meet on returning from their nuptial flight. These hives did not 
swarm, 

450 - Sizes of Frames for Hives. — - Jungfijbiscs, C., m VApimlteur, Year 64, No. 2^ 
PP» 33“34* Paris, February, 1920. 

The arrangement of the hive depends on the purpose for which it is 
intended. To obtain honey in sections, the frames must be low, so as to 
force the bee to climb up. High frames, or rather frames superimposed 
vertically, are better suited for honey for extraction, as they help the bee 
to store its provisions above the brood chamber, as it tends to do naturally. 

In rich honey-districts very large frames are said to be needed, while' 
small frames suit poor districts. But the author points out that the 
conclusion is erroneous, since large hives with large numbers of bees are 
wanted everywhere and while the hives can be numerous in rich districts, 
they must inevitably be few in number in poor districts. 

Some time has passed since a Bee-Keeping Congress tried, without 
success, to clear up the question as to the size of the frames. However, 
there are certain shapes which may be described as classic : the low 
frame, 30 X 40 cm. ; the high frame, 30 X 40 cm. ; the square frame, 33 x 
33 and 35 X 35 cm ; and the frame 42 X 27 cm., very common in France 
owing to the importation of American hives. All these frames are large 
(about 12 sq. decimetres in area) and are only used for the brood, chamber; 
the frames of the sections are only ^ or % the height of the hive frames. 
The divisible hive, with superimposed sections, which has become more 
common of late, has led to the adoption of smaller frames which may be 
either high or low : 35 X 25 cm. ; 30 X 30 cm. ; 30 x 25 cm. ; etc. All 
these refer to inside dimensions in centimetres. 

Again, bee keepers are not agreed as to how the frames should be mea- 
sured. The internal dimensions are nearly always given, but the author 
observes that as the external dimensions alone fix the size of the hives, ex- 
tractors, etc., they are the only ones that should be given, 

45X - The Boulonisalse Hive with P. Chiris Frames, — hebox, c., in VApimirnr, Year 
64, No. 2, pp. 35-36 4 - 2 Figs. Paris, February, 1920. 

This hive only differs from other mobile hives by the arrangement of its, 
brood chamber. The hive consists of four panels mounted on a board and, 
the 2 vertical gables to which are nailed the board and the pout and rear 
walls, inclined at the same angle as the P, Chipis frame \_ /adopted for the 
brood chamber. Each of the inclined walls stops 25 mm. from the board, 
but is continued by a small, movable plank which sHps along the outside 
of the wall and rests on the board* In front, this small plank does not come 
down to the board, but rests on a notched stick in which is a hole to allow 
the bees to pass. ^ 

[448«-4il3 ■ * 
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Tlie board has two slopes, inclined in such a way as to throw the debris 
falling from the combs towards the movable planks in the front and rear, so 
that cleaning is easily carried out by lifting these planks . The median ridge 
carries a metal rack which keeps the bottom of the frames in position, the 
tops being kept in place by bent nails fastened in notches on the edges of 
the walls. 

The roof consists of a rigid panel, with tongued joins to prevent warp- 
iiig and fits on the body of the hive, directly on the walls, which have no 
ledges. 

The brood chamber contains lo frames with some 8 sq. decimetres of 
available surface. The capacity is not much more than 30 litres. In 
order to adapt the hive body to the square Voirnot, it was found necessary 
to make it of these dimensions. 

452 “ To Preserve Frames from MotL— PATAY,m UApicuUeur,YQai 64, No. i, p. 30 

Paris, January, 1920. 

To preserve sections not in use, they are placed in a well-ventilated 
room ; in each section, between the frames, is placed a small piece of absorb- 
ent cotton wool soaked with cinnamon oil. The author kept his sections 
perfectly in this way for three years. The bees seem to be unaffected by the 
smell of the oil. The author intends to place the cotton wool in all the 
coverings and roofs. If a swarm dies, the combs will be found intact and 
free from the larvae or moths of Gallena mellonella. If this is successful, 
it will provide a valuable means of defense for a weak swarm. Very little 
oil is required for an entire apiary. ^ 

453 - Ants as Enemies of Bees and Hives. — TmArm, j., k UApimiuw, Year 63, 

No. II, p. 267. Paris, November, 1919, 

Most treatises on apiculture suggest that ants are more a nuisance than 
harmful to bees. The author, however, has found that hives placed near 
woods are exposed to dangerous invasions by ants, especially in early spring. 
Unless closely watched, the ants, starved after their winter seclusion, will 
impoverish the hives in numbers and food. 

It is difficult to deal with ants when the hives are near a wood, for as 
soon as one ant-heap is destroyed another is formed. They can, however, be 
opened with a pick and burnt out with paraffin. In addition, the base of ’ 
the supports of the hives should be surrounded by fine wood ashes, as ants 
cannot olimb up this ; the ashes should be renewed after the slightest rain, 

FARM ENGINEERING, 

454 - Proteetlon of Tractors against Freezing. ~ PAssELfeouE, g., m the journal 

Agriculture pratique. Year I^XXXIV, New Scries, Vol 33, No. 4, pp.’ 72-73.' Paris,. 

January 22, 1920. 

Serious accidents, such* as cracked radiatiors or cracked water-jackets 
of the cylinders accidents that not only mean expensive repairs but make 
the machine unusable for some time — are caused by the freezing of the 
cooling water of tractor' or automobile engines. 
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The simplest way to avoid this is to empt)" the radiator each time that 
it. freezes or threatens to freeze, provided that there is no doubt about it* 
It lias been suggested that the freezing point should be lowered by 
mixing the radiator water with chemicals like gl5Terin, methyl alcohol and 
calcium chloride* Gtycerin has the .disadvantage of fouling the radiator 
tubes and pump, and diiiiinishing the cooling pow-er of the radiator. Methyl 
alcohol gradually evaporates, as it boils at 8 o^ C. Calcium chloride which 
gives the best results, used at the rate of 230 gm. per litre of water, lowers 
the freezing point to -10^ C. 

The engineer M. F. Cksbron, of 37, rue de Brissac, Angers (Maine- 
et-Loiiis), has invented an apparatus called the Frigon (see figure), which 



Apparatus for protecting a tractor 
radiator against freezing. 

aiitoniatically empties the radiator before the water freezes. The 
apparatus, which is quite small {14.5 X 10.4 enu), communicates with the 
radiator at its lowest point by the junction 13, which opens into a chamber i, 
closed at its lower end by valve 2, kept tight on its seating by a spring 
pulling on the lever 3. ■ • ' 

The apparatus includes a copper coil 6, with an internal diameter of 
4 mm. ; the lower end of the coil is closed by a piston whose shoulder rests 
on the lever 3, 

To put the machine ready for action, the stopper 7 is screwed up 
until the water begins to drip from the end of the coil. This shows that 
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tlie coil, wliicli is filled througii a feed communicating with the chamber i, 
is full of water and that the airparatus is ready. 

As the temperature of the air falls, the water in the coil, on account of 
its small volume (5 cc.) and the great conductivity of the copper wall, cools 
more rapidly than the radiator, so that the water in the coil is frozen while 
that in the radiator is still liquid. The increase in volume due to the water- 
freezing in the coil pushes the piston which, acting on the lever 3, opens the 
valve 2 and thus empties the radiator. 

Experiments carried out by M. Ringulmann at the '' vStatioii dljssais 
de Machines have shown that the apparatus works when the radiator 
water is still at 3° C. The water freezing in the coil moves the piston a dis- 
tance of from 2-4 mm. The apparatus, placed on the radiator of a 17 H. P. 
Mors automobile, emptied all the water that could be emptied by the waste 
tap before it was frozen. 

To provide for the safety of pumps, tanks, etc. that might be injured 
by f i;eezing, this apparatus, which when placed in x^osition requires no further 
attention, could be used, 

) 

455 - Ploughs for Mechanical Cultivation. — Duvau, G., m La Vie Agricole et Rumlc , 
Year IX, No. 45, pp. 331-3344*5 14 g. Paris, Novembers, 1919, 

Automatic tift aniu earthing. — Mechanical cultivation, wdiich 
enables and even requires the use of gang ploughs, has given the maker the 
problem of lifting and earthing the ploughs automatically. Some strong, 
simple mechanism was required, as w^ell as a movement that requires no 
effort or attention on the part of the driver, who is already vSufiSciently occu- 
pied with driving and has, in addition, just at the moment when he should set 
the mechanism in motion, to turn correctly and come accurately back to 
the furrow. 

The '' Motoculture Week at Senlis provided the chance for the study 
of a large number of ploughs with automatic lifts; the S5^stem on which they 
work is described succintly below^ : 

American peoxjghs for ploughing in ridges. — The American solu- 
tion can be summarised as follows : 

The frame B (Fig, i), to which the gang is fixed, is suj)ported in front 
by wheels, at least one of which plays a part in the operation . The wEeel R 
is mounted loose on the axle E on a hub C of large diameter. A dram T 
is keyed on the axle inside the hub C ; it is provided with a button a to 
which one of the ends of the rod b is attached, the other end being 
attached to a certain point of the frame B, 

If the frame B is in the low position and if it be supposed for the mo • 
ment that the dram 7 ’ is momentarily fastened to the ring C, w^hen the wheel 
R turns the connecting rod 6, the frame B will be brought to the position 
E znd B\ and the plough will be lifted. The tnechanism should hold the 
frame in this position until a second movement allows it to fall or even 
mechanically brings it to the low position . Usually, a simple transmission 
acts on the wheeled back of the plough so as to change the level at which 
it runs compared with the frame, either by making the stay |)ivot round 
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a horizontal articulation or by making the stay slip on its support. The 
plough is lifted by placing the stay in a vertical position and moving the 
guide downwards; the reverse movement earths the plough. As the plough 
is foirly heavy, lifting is helped by the provision of springs which tighten 
as the plough earths and takes up part of the weight when the plough is 
lifted. 


B 



The lift system on the OniVRR plough (Fig. 2) is made up as follows : 

1) of a roller G, fixed on the frame B ; 

2) of a cam C, of special shape, with a catch V pulled by spring 
towards the axle E, and provided with a .circular notch e ; 

3) of two rollers g' and g mounted on the jointed levers a and c, 
connected by the rod h ; 'a spring R tends to pull g towards the cam C ; 
they are separated by a lever 4 , through a small rod d, when a cord is pulled 
in the direction shown by the arrow. 

4) of a racliet wheel R, fastened on the axle E of the front wheel. 
When the apparatus is in the low position, the roller g is in the notch 

and presses on the end of the catch which then becomes disengaged from the 
rachet wheel. Everything is now free as far as the wheel is concerned. To 
lift the frame, the driver pulls the lever in the direction / ; the roller g is 
moved away from the cam, and the catch is pulled down by the spring r. 
The cam C turns and lifts the roller G, which moves to the position G\ 
carr5?ingthefr8me withit,thus lifting the gang. A connecting rod trans- 
rqits this movement to the rear wheel. 

When the high position is’ reached, the roller / enters the notch, pushes 
on the end of the catch v which is disengaged from the rachet wheel when the 

| 4 «] 
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disconnection is carried out. The roller held in the circular notch c 
1)3' the spring R\ forms a sto]). On moving the lever A again, d is freed and 
the gang falls b3^ its own weight, the roller g returns to its plaire in the notch 
and frees tlie holt v ; the tiiachinc is now in the low positioji. This meclia- 
nisiii is simple and strong, and easily accessible, being uncovered. There 
is a slight disadvantage as the parts are not very near to the soil. 



In the two-furrow, No. 7 OpivKR irlough, lifting is carried out by an 
excentric toothed segment fixed on the frame. When the lever is moved, 
the segment meshes with the lantern-wheel fixed on the turf wheel. With 
a forward movement, the whole rotates round the cranked shaft that con- 
nects the fraiDe and the wlieels. 

In the John BHiiJRB ploughs, the self-lift mechanism is of the same type 
as that shown in Figure i. The frame B (Fig. 3) is attached to the wheel 
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R by the cranked shaft EEb\ The lever a on the drum T moves the rod 
b which presses, not on the frame B, but on the depth-regulating lever j, 
which is fastened to the frame by a bolt engaged in the appropriate notch 
of the sector s. When the lever L is pulled b^^ the cord a, the roller G 
frees the catches c' and c, which jams the drum T to the ring C and thus 
with the wheel i?, the frame passes from the low position B to the high 
position B' ; the rear is also moved by the pivotal motion of the heel 'h 



Figure 4 shows the construction of the John pawl and ratchet 

device. To avoid confusion, the ring C, which forms part of the wheel ; 
is shown in dots, the mechanism, of the drum T being shown in black lines. 
The ring C is provided internally with a series of circular notches that make 
it a sort of ratchet. At the right moment, a roller g, mounted on the rod A 
which commands the spring f, will slip into one of these notches; the arti- 
culation of A carries a pawl c\ keyed on the axle and when the pawl moves, 
it also moves k and g. A second rod with a pawl r, is keyed on the oppo- 
site side of the axle E ; d and k are joined by a small rod b. The drum T 
has two notches at the level of the catches c and c\ In the figure, the roller 
G is in the right hand notch, pulled by the spring f shown in Figure 3. It 
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puslies back the pawl c and does not niesli with tlie ring C. If L is ptisbed., 
G moves awa^^ frees c, and the spring r pushes the roller g in a notch of C; 
the device has operated and the crank has moved the lifting rod. 

After i8o degrees are rotated, G rno'-es into the second notch, pushes 
back the pawl c\ and frees the roller g of the ring and disengages the druni 
;r, while holding up the |)lougli until a fresh pull on L brings about meshing 
again, when the frame comes down to the low position after a rotation of i8o 
degrees, when the roller G, acting on c, again frees the drum, and so on. 



Fig. 4. — The John Deere dick work. 


Chain’ Mechanisms. — On the P. O. (Wallut), Grand Detour, Case 
and other ploughs, the self-lift operates by pushing forward the elbow- 
ed axle that Joins the wheels and frame. To do this, a toothed pinion is 
mounted on the central part of the axle with which it is connected by a 
pawl and ratchet similar to that Just described. This pinion turns conti- 
nually, being driven through a chain by another, btxt smaller pinion mount- 
ed on the hub of the wheel. 

When the racliet mechanism is put into action, the central part of the 
elbowed axle turns and pulls the wheels towards the gang, but as the resi- 
stance of the soil stops this, the inverse movement is produced, the central 
part of the axle turning round the vSpindle of the wheel and, moving for 
ward, lifting up the frame. 

American Ploughs for Peoughing wmioux Ridges. — At Senlis, 
the only ploughs of tiiis type were two-wheeled ploughs with two indepen- 
dent bodies, one on the left and one on the right. 

In the Moline Sulky plough, the end of the beams is kept at a fixed level, 
but, a little to the rear, is a bent shaft, which lifts or earths the ploughs. 

[4U\ 
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The driver presses a pedal which acts on a friction cone in a drum inoiinted 
on the hub of the ndieel, liras forcing it to turn with tlut wheel ; the drum 
bears a circrdar graow on wdricli rolls a chain wiiicli, pulled in t.liis way, 
turns the bent shaft. A similar arrangeineiit is used in the horse sulky 
and enables it to be driven by a man rvith a disabled arm. 

French Ploughs — Although the problem was considered much 
later in France than in America, some elegant solutions, have been found. 
The niiniber of the Vie agricole ct runile from which this article is abs- 
tracted, contains a description, by M. Coxtpan, of the self -lift devices of M. 
M. Dubois and Feeebre. 



1‘ig. 5. Eh.ts-Grivolas double bnibtiiil plough. 


The Etablissements Baiac '’showed a turn- wrest plough with a speci- 
al anti-balance device. This plouglu which works with a motor windlass 
of the same firm, is characterised by a bearing axle capable of a large angu- 
lar displacement around an axis transversal to the frame* This axle car- 
ries with it a toothed ring which gears with a second ring with internal 
teeth and fastened to the frame that supports the ploughs, Tims, when 
the axle moves in one direction, the frame is moved in the opposite direc- 
tion. This dei\fice shifts the centre of gravity of the fran,ie from the normal 
and gives great stability. When speed is changed, it makes earthing easier 
for in many cases only the tipping occurs. 

The Messidoi ” plough of the Etablissements Petard, is a sort of Bel- 
gian gang plough that can be attached to any tractor. But the .stays, in 
stead of „ being in the 'same plane, axe in two planes at 90*^ toe-ach other, so 
that the gang can be changed by a rotation of a quarter of a circle. This is 

im. ” , 
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done tlirougli a circular rack driven by a pinion worked by band. In 
tlie rear tliis ploiigb lias a sort of rolling heel with two equal wheels running 
obliquely, one in the furrow and one on the turf but without a pawl and 
ratchet nieclianism; the heel enables the macliine to run backwards. 

The new double brabant two-furrow plough of the SociUe matey ial de 
culture moderne (Etablissements Filtz-GrivolAvS) has a massive eca- 
moussure '' (70 kg. for a total weight of 420 kg.) behind which is the 
two-wheeled axle. It will be seen from Figure 5 that this support is 
derived from the self -lift lever, but the two arms are continued by a part 
bent in front which moves in front of the. sectors ; the ends are joined by 
two strong springs in front of the “ ecamonssiire 

The drawing action affects the axle, which moves forward, tightening 
the springs more as the pull becomes greater ; tappets in suitable positions 
on the sectors limit the displacement and regulate the entrance. This 
plough enters the soil gradually, not suddenly. When the tractor stops 
at the end of the furrow, the springs pull the axle back, which lifts the 
beam, starts the lift and prepares the machine for turning. As the 
ecamoussure is carried far forward, the plough can be lifted and turned 
easil}" b3^ a labourer of medium strength. 

Two ploughs of this tjpa were ploughing without ridges at Senlis, haul- 
ed by Fiutz tractors, one with a cable and the other with direct traction, 
a system of attachment being used that obviated turning. This device 
would be useful on horse brabant ploughs. 

456 - Damage of Seeds in Threshing. — martinet G., lu La Terre Vaudoise, Yearxni® 
No. 10, pj), 78-79 -|- I Fig. lyausaiiue, March 6, 1920. 

According as the season is more or less dry, the proportion of grains 
of wheat that are broken or simply cracked by the thrfesher is fairly large 
and not only leads to wastage but to deficient germination and plants that 
come up too thinly. The splitting of the grain is only detected when it is 
treated with copper sulphate, as the fissure stains blue. Split giains are 
obviously not sieved out in the machine and the large grains are the most 
likely ones to suffer. 

When cereals were threshed with a flail, the cut wheat was left to ripen 
and dry in the field particularly oats.^ which were often left 2 or 3 weeks^ 
the reason being to facilitate separation of the seed. The need for reducing 
the cost of harvesting has led to the neglect of this practice and the crop is 
too often brought in too early, before the straw is sufficiently dry, especi- 
ally at the nodes. The remaining damp causes the heap to ferment too 
much and as well as spoiling the seed, not only in the case of oats, but 
also with naked seeds. 

As the crop is not sufficiently dried, the action of the organs of the thre- 
shing machine has had to become more vigorous in order to separate the 
seed completely. Consequently, the drum has to revolve more quickly 
and the fittings of the drum and counter-drum are closer set. The beaters 
themselves, wMch were formerly wooden staves cased with iron or angle 
irons whose ridge was the sole active part, have given place in the modern 
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drums to beaters with oblique, very prominent grooves, so that the thresher 
would be almost like a crusher, did n6t the presence of the straw somewhat 
mitigate the violent action of the shelling organs on the grain . 

The “English'’ beaters are suitable for whieat with soft seeds, but 
not hard or semi-hard seeds. In fact,, some recent threshers of English 
make have beaters with less pronounced undulations and with the front part 
bevelled, and, in addition, the beater is often preceded by a plane, inclined 
portion which pulls the straw and ears less roughlyltow’ards the beater, the 
material being treated less roughly. In this respect, the angle iron and to 
a certain extent, the closed drum, act-iUore or less in the same way. 

The French makers fit the working part of the beaters in their machines 
with iron bands with fairly smooth longitudinal undulations, so that 
breakage is diminished or hardly occurs. 

The makers, therefore, should study the subject, so as to avoid useless 
damage to the grain and straw . The author thinks that the French beater 
with an inclined plane is the type that should be adopted. 

Ill ilireshing seed grain, it might be useful to adopt a light pre-thresher, 
with soft wooden beaters, which would separate the large grains for use as 
seed and would be followed by complete threshing with the ordinary drum 
placed immediately afterwards. 

457 - Review of Patents. — Sources: Canada, United States, France, New Zealand, 

• United ICIngdom, Switzerland, see R. January, 1920. 

Tiuuaoe Machines and IMrdbmfnt's. — Canada: 193896 Combined 
plough and cultivator; 193980-194429-194835-194984-194999 Cultivators; 
194282-194665-195x91 Tillage machines ; 194939 Turn-wrest plough ; 
195007 Tractor plough ; 19512c Stone gatherer ; 195228 Traction mech- 
anism for ploughs ; 195324 Plough frame; 195470 Machine for destroying 
stubble, 

France: 497459. Motor vehicle for mechanical cultivation ; 498348 
Pulveriser attachment or ploughs ; 498701 Motorplough. 

Nei& Zealand : 40943 Plough ; 40911 Extirpator ; 41011-41148 Cul- 
tivators with rotary pieces ; 42071 Depth regulator for ploughs ; 42229 
Working part for a scarifier. 

Switzerland : 84387 Harrow; 84388 Turn-wrest plough; 84391 Hoes for 
tillage machines ; 84396 Combined hoe and tillage machine. 

United Kingdom : 134288-134561. Motorplonghs ; 134293 Plough 
mould board. 

United States : 1321248 Pulveriser ; 1321367 Guide and depth regulator 
for ploughs; 1321551 Tractor plough; 1322066 vSwingle -trees for disc- 
harrow ; 1322455 Cultivator ; 1323082-1323184-1324719 Garden ploughs ; 
1323481 Plarrow suspended from a cart ; 1323887 Disc-plough with sub-soiler. 

Manures and Manuring. — Canada: 194796-195602 Process for 
making aluminium nitride. 

New Zealand: 41071-41072-41073. Processes for manufacturing ni- 
trates ; 41074 Process for manufacturing calcium nitrate. 

United States : Manure spreaders: 1323674 Manure 

loader. 
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Drives and Seeding Machines. — Cmiadu : 194369 Maize sower. 

S'witzerland : 84192 Potato planter. 

United States : I32i226-i322574'i3329i5 Potato planters ; 1322709 
Machine for cutting seed potatoes ; 1324045 Maize and pea sower ; 1324618 
Machine for replanting ; 1324728 Accessor^' for sower. 

Various Cuetorae Operations. — Canada : 195151 Maize 
cultivator. 

New Zealand : 4091 1 Weed extirpator. 

Switzerland : 84394 Swede hoe ; 84396 Combined hoe and tillage 
machine. 

United .* 1321 152 Straw spreader ; 1324187 Cultivator for inaii" 

golds, etc. 

CoNTROE OF Diseases and Pests of Peants. — Canada : 194708 
Machine for destroying potato bugs ; 194868 Couch-grass destroyer. 

France ; 497314 Machine for barking and lime •washing vines and 
fruit trees. 

New Zealand 40911 Weed extirpator. 

United States 1 322133 Cotton chopper ; 1322742 Weed extirpator ; 
1323016 Machine for destroying the cotton boll weevil [Anthmormis 
grand is). 

Reapers, Mowers and other Harvesting Machines. — Canada : — 
194807 Hay rake; 195^73 Bean, etc., harvester ; 195218 Machine for sup- 
porting hay to be tedded ; 195281-195573 Shocking machines. 

Switzerland : — 84193 Device for protecting the mower knife-bar; 
84194 Machine for compressing and tying sheaves. 

United Kingdom : — 134442 Mower, 

United States: — 1321805 Sorghum header ; 1321977 Machine for treat- 
ang binder thread ; 1323388 Mower ; 1323404 Tobacco harvester ; 1324031 
Shocking machine ; 1324683 Maize harvester. 

Machine for Dieting Root Croes, — Canada : — 194751 Potato 
lifter ; 195475 Botato gatherer. 

United Stbtes : — 1321326 Groundnut haivester. 

Thre, SUING Machines. — Canada : — 194263 Threshing machine ; 
194900-195000-195104 Sorters. 

Uniied States : — 1321263-1321510-132877 Sorters ; 1321979 Combined 
harvester and thresher; 1322303 Maize thresher; 1323691 Seed-cleaning 
machine ; 1323784 Seed cleaner and sorter ; 1323906 Paddy thresher. 

TraNvSport, Storage and Preparation of Crops, — Canada. — 
193935 Hay press ; 194318 Fruit sorter ; 195261 Silo door ; 195452 Sect- 
ional silo.' 

Switzerland : — 84igs Fxocess and machine for drying damp crops, 
especially maize cobs/ 

United States : — 1321263 Hay press ; 1321851 Potato sorter ; 1321991 
Hay stacker for barns ; 1322256 Device for drying hay. 

Forestry. . • — Canada : — 195098 Stump destroyer. 

France : — 498202 Machine for felling coppice wood. 

Switzerland - 84395 Machine for tjdng wood in bundles. 
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Traction and Steering oe Agricdeturae Machineaiy. — Cmm- 
iii: — 194784 Attachment between a tractor and an agrictilttiral iiiacliiiie ; 
194869 Tractor draw-bai and book; 195009 Garden tractor ; 195228 Trac- 
tion iiiC'diaiii'r'm for ploughs. 

France 498185 Machine for propelling and drawing agricultural 
machines. 

New Zealand : — 40807 Farm tractor. 

Switzerland : — 84389 Device for converting an automobile into a 
tractor ; 84390 Bearing wheel for tillage niachines. 

United States: 1321415 Wind engine. 

Feeding oe TivESTOCK. ~ Swikerknd 84006 Root chopper ; 
84393 Root and tuber cutter. 

United States : — 1324147 Straw chopper. 

PoDETRY Farming. — Canada : — 194184 Machine for applying 
insecticides to poultry. 

United Kingdom : — 134492 Poultry food. 

Industries Depending on Peant Products. — Swikcrknd 
84196 Steam drier for fruit, etc. 

Dairying. — Canada 193903 Milking machine ; 193904-193905- 
193956-X94127 Milking-machine teat cups ; 195589 Churn. 

New Zealand:— 42068 Milking machine. 

United States : — 1321372-1322588-1322589 Milking iiiacliine pulsators. 

Various. — New Zealand : — 41649 Wire fence with reinforced 
concrete posts ; 42302 Device for preventing stock from breaking metal 
fences. 

United States: — 1322024 Apparatus for heating the water in a tank; 
1323771 Wire stretcher. 

AGRICUTTURAk INDUSTRIES. 

458 - Competition for Wines from Bireet Bearers. — degkuixy, e., in Le Pr(y;fes 

ai^ricok et viticole, Year XXXVII, No. 6, p. 131. Montpellier, IVbxaary 8, 192a. 

Although the vineyards in the south of France were almost free from 
mildew during the summers of 1918 and 1919, thanks to the persistent 
drought, many vine-growers continue to turn to direct bearers as they 
know that these favourable conditions are only temporary and may be 
followed by less kindly years, so that they consider the faftial adoption of 
direct hearers as a sort of insurance against bad luck. It was on account 
of this, that the Societe centrale d'Agricultuie ” of Gard organised, at 
the end of January, X920, a competition for wines produced by direct 
bearers in that department. 

The tasting jury, with M. Touchard Verdier presiding, collected its 
remarks in a report from which the author has taken the folio wing notes : --- 
157 Gaillard-Girerd, good wine with a rather special taste. 

Baco 22 A, ^ood wine slightly foxy; the same, gathered in 1918, 
was much improved, 

880 Seibel, foxy. 
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2007, a good wine, a little foxy. 

128, good bkiiding wine, highly coloured. 

1025, ordinary wine, passable, 

1000, mediocre, not worth encouraging. 

2006, very good, slightly fos:y. 

1028, very ordinary. 

Cotiderc, 7120, good average wine. 

Tasting competitions like this are very useful in enabling the interested 
persons to form an opinion of a variety before committing themselves to 
large plantations and thus risking a loss. 

459 - Role of Bean Flower in Bread“Maldng. — kayser, Ed., and Aspaw, in the Comp- 
ies f£^id‘iis des de V Aca,dmii& d' Agficuliure de France, Vol. VI, No. 7, pp. 144-150, 

Paris, Pebmiaty 18, 1920. 

It has been long known that bakers, in order to improve the quality 
of their dough, like to mis: the hour with bean flour, in a proportion that 
never exceeds 4 ; though without knowing the scientific explanation of 

this old custom. 

M. FIvBurent, who found in 1899 that the gluten in a flour should 
contain % of gluten and 2/4 of gliadin in order to make the best bread, 
has shown that bean flour contains, on the contrary, a large excess of glu~ 
tenin, which again balances the two constituents of the gluten, when they 
are not present iii the right proportions. 

The authors have attempted to find out why bean flour has this good 
influence in bread -making. They found that as sucrose and the proteolytic 
diastases were not very abundant in bean flour, the improving effect of 
bean flour on wheat flour could be probably explained as follows : — 

1) Bean flour contains a considerable proportion of amylase, as the 
authors found by its action on macerated malt. 

2) Thanks to its content of soluble nitrogenous matter, it assists 
alcoholic fermentation, increases the proportion of sugar transformed, the 
weight of yeast and the quantity of carbonic acid given off ; in this connec- 
tion, the strain of the yeast seems to be as important as the origin and 
composition of the bean and wheat flours (which varies with the rate of 
bolting) used. 

3) It helps lactic fermentation, the lactic ferments produce a cer- 
tain quantity of carbonic acid and, at the same time, lactic acid which, in 
moderates amount, assists the transformation of the assimilable nitrogenous 
matter and protects the mass against butyric fermentation. 

4) The principles contained in bean flour may possibly have a stimu- 
lating effect on the secretion of the alcoholic zymase by the yeast for not 
only does adding them cause the fermentation to start more rapidly, but 
adding them plus a few decigrams of wine yeast, in the presence of 40-45 % 
of sugar, gives rise to a quicker evolution of gas as well as a thicker froth 
than that observed in a tube to which no bean flour had been added, which 
shows a, very active zymase. 

5} As M. FlEurhnt ahs shown, glutenin corrects the excess of gliad- 
iu in wheat flour; the addition of bean flour, which brings in glutenin, is 
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all the more necessary in making bread from Hour poor in gliiteiiiii seeing 
that a part of this, according to ICosutany, is changed to gliadin and that 
it is essential to maintain a suitable proportion between these two ele- 
ments. 

This work also shows that as baking flour varies in composition, 1 :)ean 
floiii should be used judiciously and only added to wheat flour in a suitable 
proportion. Again, as the composition of bean flour is variable, tlieir quali- 
ties should be determined by analysis. 

460 - ffiamifacture of Yege table Oils in Japan. — BullcHn des M alter es Grasses lie rinS‘ 
iiPut Colonial de Marseilles, iQnj, No. 5, p. 216. Paris, iQrg. 

The oil works in Kobe and district that treat copra and soya have done 
remarkably well owing to the greatly increased demand for vegetable oils 
ill the United vStates during 1917 and 1918. The total Japanese produc- 
tion of oil is 223500 cases (7804 metric tons) a month, consisting of : — 
Soya, 92 500 cases; coconut, 08 ooa ; rape, 44 000; cotton, 16 000 ; ground- 
nut, 3 o 5 o cases. In the consular district ol Kobe there are 25 large x'eget- 
able oil- mills which produce roughly 75 % ot the whole J apanese output. 
All except 3 press out the oil, the remaining 3 use benzine for extraction 
purposes. Three types of mill are in general use: — 1) the round type with a 
base about 46 cm. across, used for soya and rape ; 2) the type with an 
oblong, flat base, measuring some 75x35 cm., used for copra; 3) the 
bowl type, in which a stone roller crushes a certain amount of seed 
pulp kept in by iron circles, used to crush soya and groundnuts a vsecond 
and third time. 

The Kashi wara oil works emplo3’’s the latest American system of rotat- 
ing screw press. When filtering is required, ordinary filter presses with 
fullers' earth are employed. A new mill with a capacity of about 20 000 
cases a mouth is being built, and many local mills are being enlarged so iis 
to increase their output or to enable them to treat other seeds. The plant 
installed is usually an adaption of American or Japanese macliines for treat- 
ing cotton seed. 

461 “ Studies on the Riistiness of Sheet Rubber. — HErxKN»ooRN,H.jx, in 

voor de RabbercuUtmr in Nederlandsch- Indie, Year III, No. (j, pj). Batavia, 

October, 1919. 

TliC' rustiness of sheet rubber (i) has been attributed to vtirioiis causes ; 
it has been ascribed to the formation of a superficial layer of resiu ; Morgan 
suggested that it was due to incomplete coagulation of the latex arhlhAToN 


(x) Sheet rubber is prepared us follows : — The latex is coagulated iti enamelled dishes 
like those used in photograph}'- ; the coagulum is taken out and squeezed with a wooden roller 
on a wooden table to remove the water; the sheet thus obtained is rolled between rollers with 
different patterns on their surface and turning at the same speed (in making crepe rub- 
ber, they are closer together and mn at different speeds) the distance between the rollers is 
decreased each time the sheet is passed through, so that the sheet becomes thinner and 
marked with reguhir figures ; in this way the diantond sheets are (fi:>tauiecl ; they ate then 
dried and smoked (crepe is not smoked). {Ed.) 
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thinks that it is a deposit of certain constituents of the seruiii, especial 
proteins, dried in a him on the surface of the rubber. 

The author's researches have led him to the conclusion that riistiiiess 
is due to the decomposition of the serum, especially of the protein matter, 
by an aerobic micro-organism. The results of the experiments are given 
below 

1) Expcrim-cntal production of rustdness. — The author was always 
able to produce rust experimentally on sheets just taken from the roller 
and kept in a damp atmosphere for 24 or 48 hours. These sheets were limig 
up in petrol tins containing a layer of water on the bottom and tightly 
closed ; small pieces of rubber placed in a glass containing water on the bot- 
tom also became rusty. 

The great importance of the dampness of the atmosphere in which the 
sheet is placed after rolling is shown by the fact that sheets placed in a dry 
room at 40-60^"* C. immediately after rolling never became rusty, while, at 
the ordinary temperature, rust occasionally appeared during damp weather. 
When the petrol tin mentioned above was not hermetically closed, the parts 
of the sheets turned towards the top and near the cover where there was 
some ventilation were sometimes free from rust, whereas the lower parts 
and those near the w^ater in the bottom were always rusted. 

2) Rust occurs if the coa-K^ulum is only rolled into sheets some time after 
coagulation. — Arkns has stated that when the coagulum is left in 
the coagulation dishes for some time after it is done (a night, for example) , 
the part of the sheet corresponding to the upper side of the coagulum and 
which has, consequently, been exposed to the air, is more rusty tlian the 
part of the sheet corresponding to the lower part of the coagulum that was 
immersed in the serum. This is due to the fact that infection and, possibly, 
the development of the aerobic organism, can take place more quickly on 
the surface. The author found that the rust increased if the sheets were 
rolled 24 hours after coagulation instead of immediately after. 

It should be noted that the atmospheric conditions in which the sheet 
is placed are very important, as pointed out previously, and they may act in 
both w^ays on the effect of the infection on the coagulum. Thus, it may 
happen that the lower side of the sheet in the tin is more rusty than the 
other side on account of the greater humidity to which it is exposed, evcii 
if it was the side that was immersed in the serum during coagulation. In 
present practice, as the coagulum is rolled immediately after coagulation, 
rust can only appear on those parts of the sheets that remain damp during 
the perioa'just after rolling. 

■ 3) Disinfection. — Rust can be avoided by disinfecting the surface 
of the sheets as they come from the rollers, e. g., by immersing them for a 
certain time in dilute solutions of formalin, chinosol (ortho-hydroxy quin- 
oline sulphate), or bisulphite. Even when a large proportion of the untreat- 
ed sheets is rusty, the disinfected sheets do not show a trace of it, or if the 
disinfection is not sufiicietit, they only show traces. 

If feebly disinfected sheets are kept for a long time in a damp atmos- 
phere, rust will always appear, but if the sheets are disinfected by placing 

, [ 4«3 



5X0 INDTJSXRIlSvS Di^Pl5NDING ON PI,AN1' PRODUCTS 


in a till containing dilute formalin instead of water, rust formation is prev- 
ented. Tire same disinfecting effect can be obtained by submitting tlie 
freshly rolled sheets to the action of steam or dipping them in hot water. 
Thi.s is the well-known method much used of late years to avoid rusting 
and surface oxidation due to enzymes. The author found a very slight 
riistiness on sheets that had been immersed for lo minutes in wmter at 
35-50^ C., and disinfection was complete w'hen the water was at least at 
600 C. 

4) Rust caused by an infection. — The author died before he was 
able to isolate the micro-organism of the infection, but his experiments 
demonstrated its existence. If rust from infected sheets is suspended in 
w?*ater, and this water is sprinkled on sheets that have been disinfected by 
steam, the latter sheets will rust. Similarly very dry sheets infected by a 
drop of the suspension and placed in a damp atmosphere for some time also 
becomes rusty. 

5) The micrO’Orgmism is aerobic — Tike practical experience, 
the author’s experiments show^ that air is absolutely necessary for the de- 
\:’elopmeiit of rust on the sheets. Thus if a newly made sheet is rolled up 
tightly, only the outer part in contact with the air will rust if it is placed in 
a damp atmosphere. Again, if sheets hung up side by side become rusty, 
it has been demonstrated by. practical experience that sheets that are 
touching remain free from rust. The author has shown by special experi- 
ments that rust does not grow in an atmosphere deprived of oxygen. 

6) Effect of temperature. — The optimum temperature for the organ- 
ism seems to be about 40^ C. When the tins or glasses that constituted 
the damp atmosphere were placed in an incubator at 40®, rust developed 
wdtli greater intensit}^ than at the room temperature C.) ; but at 50° C. 
no rust appeared. This temperature is perhaps too great for the growth 
of the micro-organism, but it may be that at 50^ C. the humidity of the sur- 
rounding air is too low', so that the organism cannot obtain sufficient 
moisture. 

7) Source of food material. ' — The thin laj^'er of serum material 
that remains on the sheet after draining, or the substances absorbed by the 
rubber, constitute the sources of the food material for the micro-organisms. 
In this respect, diluted serum seems preferable to non-diluted serum; 
sheets made from dilute latex (15 % and even 5.7 % of rubber) w'ere more 
rusted than sheets from an undiluted latex. If a large part of the soluble 
matter of the serum is left on the sheets when washing them in watc^r after 
rolling, rusting is not avoided, but, on the contrary, is much more pre- 
valent. 

Planters are well aware that if very dilute serum is left on the sheets 
after washing them in water, there forms a layer with a gelatinous consistency 
just as if fat had been extracted from the rubber. This substance is prob- 
ably closely connected with the matter that forms the film of rust. The 
work, however, was interrupted before this film could be chemically 
examined- 
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8 ) Disinjcciion by tmoke. .-r— The question as to whether smoke is 
a disinfectant that suhices to prevent the growth of the iiiicrO“Orgaiiisms 
is of great practical importance. If damp sheets are placed in siiiokiiig 
rooms with poor ventilation, a damp atmosphere may be formed with a 
slightly raised teiiiperattire, thus constituting very favourable conditions 
for the development of the micro-organisms, unless the smoke is a sufficient 
protection. The author's experiments seem to show that smoke prevents 
a considerable formation of rust under these conditions, but does not pre- 
vent it completely. Rust may develop especially in those places that, are 
not easily penetrated the smoke, as for example in those parts where 
the sheets are very close together. But if the sheets are rapidly dried 
in the air and if they are sufficiently dry when placed in the smoking 
rooms, smoking is not of great importance in this resi:)ect, as the sheets are 
already under conditions that do not favour the growth of the micro- 
organism. 

9) Practical method for preventing rust. — The simplest me- 
thod for preventing rust under present conditions is to dry the sur- 
face of the sheets sufficiently quickly so that the micro-organisms have not 
time to develop, as they only grow on the surface exposed to the air and re- 
quire moisture. After rolling the sheets and washitig them in water, they 
should be hung up in such a way, as to be well vseparated one from another 
in a well- ventilated place, outside the factory, if required, under a shelter 
or in a shaded spot, wffiich is preferable to some dark corner of the factory* 
After drying for a few hours only, they should be put in the smoking room. 
The sheets should not be left to drain outside the smoking room during 
a night. 

Rust can also be prevented by disinfecting the surface of the sheet 
with a dilute solution of formol or chiuosol, but tliis method is not to be 
recommended, as it is less efficacious and costs more than the practical me- 
thod described previously. 

The mctliod which consists in plunging the sheets for a certain time into 
warm water should be discarded, as the ciuality of the rubber might 
suffer* 

462 - Utilisatiom of Frosted Sugar Cane as Fuel, and its Calorific ¥aliie.— 

Paoros, J* S., ill tile Universidad d& Tucurndfij Informes del Departamenlo de 

vcstif^ciciones indusifiaUs^ No. 7 , pp. 33-43. Buenos Ayres, 1918, — Diaz, C. 

Ihid.f p* 44, 

In June and July, 1918, there were sharp frosts in the Tucuiiiaii region 
of Argentina, which rendered large quantities of sugar cane of no use for 
sugar manufacture. As the question of utilising them came up, Prof. Pa- 
DRAS suggested their use as fuel, as 3750 kg. of cane with 70 % of moisture 
is equal in calorific value to 1000 kg. of fire-wood. 

Seiior Diaz has studied the fuel value of frosted canes belonging to some 
of the varieties grown at Tucumdn ; he obtained the following results, cal- 
culated oj the basis of the dry matter. ■ 
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Fuel value of certam variolies of sugar cam. 



■ " 1 

I 

! Java 

Java 

1 

i Java 

Java 

Ca lie 


I 

I cane 234 
! 

cauc 213 

1 caue 228 

eaiie 36 

charcoal * 

Hall. 

! 

I 

• • • - I 64.75% 

58.67 % 

61.00 % 

55.00% 

3.5% 

Combustible matter . 


41.33 % 

39.00 % 

45.00% 

96.5 % 

Fuel value 

. . . j 4140 cal. 

1 

4075 cal 

4017 cal. 

4009 cal. 

6661 cal 


* Incompletely carbonised, containing some 20% of volatile matter. 


463 “ Butterfat Losses In Creameries. — Washburn, r. K., dahlberg, a. c., Sorenson 
J. andMoRTENSEN, M. P., in The Universify of Minnesota^ Ai^ricultural Expenmcni> StaUon 
Bulletin 177, pp. 12. University Farm, St. Paul, September, 1918. 

The authors have investigated the differences between the actual and 
calculated yield due to mechanical loss of fat as well as to losses due to inher- 
ent defects of the Babcock test (i), or to faulty manipulation of that test 
under commercial conditions. The observations were spread over 43 work- 
ing days at the IVIinnesota State Creamery. 

A preliminary series of studies convinced the authors that the Babcock 
test for milk and cream, carried out without special precautions, is suffi- 
ciently' accurate for the purpose. But the method laid down for carrying 
out this test should be strictly adhered to. Faults committed in the com- 
position of the cream samples, even if they are fresh and not thick, are a 
Source of considerably greater errors than the comparatively unimportant 
ones due to the Babcock test. ^ 

An attempt was made to determine accurately the loss of fat at all 
the stages of manufacture under ordinaiy conditions. The weighing 
vessels, the milk cans, the pasteurisers, the pipettes, pumps, etc., after the 
usual rinsing, were carefully washed out with boiling water, the water then 
being weighed and sampled quickly. The water used for washing the but- 
ter and the boiling water used for washing the cliurn were both weighed 
in the churn and sampled when they were done with. All tlie washing wat- 
ers were examined by the Babcock method (bottles of skim milk). The 
skim milk and the buttermilk were examined by means of the gra.viiiietric 
inetliod and the Babcock test. Samples of buter were taken at 10 different 
points of the churn at least and examined gravimetrlcally. Details of the 
mechanical losses are given in the appended table vSee page 5 13. 

The mechanical loss is practically independent of the volume treated, 
so that the percentage loss in a large creamery is very small, but careless 
work will considerably increase it. 


See R. March, 1930, N. 362, (id). 
[4$S“4a] 
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Tile cliief cause of tlie loss of butter fat tliat could not be specified* 
was due to tlie fact that the Babcock method shows about 
oue-third 

Losses of' fat in the mechanical 'method of huUer-'making, 


Causes of loss 


Daily losses nf fat a,t the 
experimental creamery 


Weighing vessel, vat, lieater 

Cream pre-heater, pasteuriser, refrigerator 

Vessel for ripening the cream 

Washing water of the butter 

Washing water of the clnirn ^ 

Total losses in u creamery treating whole milk .... 
Total losses in a creamery treating cream separated t)y 
hand machine 


lb. 

Babcock test 

0.38 

0.13% 

1-55 

0,23 

0.15 

0 

o' 

1 0.14 

0,03 

0.61 

0,14 


1,38 

1 

1 0,76 



of the fat really present in the skim milk and bntterniilk, as is shown by the 
following figures : — 




Baljcock 

Gravimetric 



method 

method 

Fat lost ill skim milk 


• • ■ ■ • ! 0.49 % 

1,64 % 

Fat lost in buticrmiik 



0,9 

Fat lost mccliatiically 



0,60 

Fat recovered in llic !)ullcr . . . . 


I 06,72 

96,72 

UosscA tliat could not be specs tied 



0,11 



Tlie percentage losses of the skim milk and buttermilk ar<; not influenced 
by the (pi anti ty of butter produced each day. In a creamery where whole 
milk ivS used, the. losses from all causes are 3.17 and in a creamery which 
receivt.'s and works cream separated by hand separators, they are 1.4 %, 
after deducting losses in the skim milk, in the weighing vessel and heater. 

The drip metliod of sampling, which consists in taking samples from a- 
tap in the .pipe leading from the heater to the separator, is sufficiently 
aecuratc to allow the daily, production to be examined without it being 
necessary to analyse each day the milk supplied by each client ; the average 
error of 43 samples taken in this way was 0.39 %. 

464 - Transport of lllk in Frozen Blocks. — u Ftm, Year vii, Voi. vii, No. 12^ 
p. 322. December, 1919. 

The best, metliod for transporting milk for long distances is as fol- 
lows Freeze of the volume of the milk in blocks w^nghing from 10 to 

[ 4 l 3 -‘ 464 ] 
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25 kg* ; place one of these blocks in each iiiilk can, then fill with pasteiiiised 
milk cooled at 4° C. Milk treated in this way can be kept safely for 2 
or 3 weeks and be transported to any distance* 

It should not be forgotten howcA^er, that while cold reduces the grow- 
ing power of microbes, it does not completely destroy their faculty of 
secreting specific enzymes, and this, from the hygienic point of view, cold 
can onl}^ be counted upon for preserving sound milk. 


[4i4] 



PLANT DISEASES 


DISEASES NOT DUE 

TO PARASITES OR OF UNKNOWN ORIGIN. 


465 - farieties of Potato Kesistai5,t to Wart Disease {Ci^rysopMyctls eu£fo-» resistant I 

bioiica) in England. — See Ko. 420 of this Review. piants, 

466 " Llme-Snlplinr Wash or Polysuiphides of Calcium as Fungicides. — Sec means 

No. 478 of this Review. of prevention 

AND CONTROL' : 

467 - Copper Carbonate as a Substitute for Copper Sulphate in the Control of Wheat ! 

Smut, See No. 469 of this Review. \ 


468 - Experiments on Wheat Smut THHci), — Sxrampelli, n., in the diseases I 

Rendiconti delk sedntc della Realo Accademia dciLinei^ Classe di Science fisiche,niatema- op various 5 
tichee naturali, and Half-Year, 1919, Vol. XXVIII, Parts 3-..j, pp. 151-1 53. Rome, 1919. , crops | 
The author found, iu 1918, that Apulia wheat, grown over an area | 

of some 7 hectares, was completely free from smut {Tilleiia Tritici = T. I 

Caries), while the other varieties grown near by, especially the ** Euigia I 

Strampelli '' variety, were fairly severely attacked. In consequence, | 

he has attempted to find whether this difference in behaviour was due to 
chance or if there was a difference in the susceptibility of these different 
varieties of wheat to the parasite. ' f 

Accordingly, he experimented with the following varieties Bian- 
chetta, Cervara, Euigia Strampelli, Gregorio Mendel, Baionette Stram- 
pelli, Hizakiri, Gentil rosso, Inversable Vilmorin (beardless soft wheats), 

Maiorca, Carlotta Strampelli, Rieti, ApuHa, Akakomughi (bearded soft 
wheats), Duro di Puglia and Dauno (hard wheats). 

Each variety was sown in a large earthenware pot ; in the soil of each 
pot 20 equidistant holes about 3 cm. deep were made. The holes were 
powdered abundantly with smut spores, and then the caryopses of the 
variety of wheat corresponding to the number of the pot were placed : 

in each hole, so that, on germinating, the caryopses were in immediate con- ' , ^ ' I 

tact with the spores of the fungus. ' 'I 





5 i 6 DISEASISS 01^ VARIOUS CROPS 

Tlie following' percentages were obtained for cacli variet}^" wli(?n 
mature : - — 

The Biaiiclictta variety gave 26,30 % healthy plants atul 25.50 licalUiy cmyoirMis 

5) Cei'varo variet}? gave 10. 6a » » » » 5-22 •> '** 

I) Utiigia StH-unpelli variety gave 0 ^ >• “ 1.03 ’• " 

» Gregorio Mendel variety gave 45-00 » » » « 40.70 » » 

BaionelteStrampeili variety gave 20.00 « >' » 12.60 )> » 

» Ilizaidii variety gave 5-oo a « » 10.97 '» '> " 

i> Genti! rosso variety gave 10.50 j- , » » » 10,80 « » n 

)) In versable Vilmor. variety gave 15.00 » )> » 18.30 » ■) « 

» Maiorca variets?- gave 10.00 j) « >> ■-> 10.15 j) " *> 

» Carlotta Strampelli variety gave 42.10 *» » >' 36.20 '> *> 

;) Rieti variet}' gave 10.60 » " >* 10.20 ^ .» w 

w Apulia variety gave 43-75 " « " " 41.26 » » 

» iUcahomuglii variety gave 13.60 » 5-55 « " 

3j Diiro cli Puglia variety gave 15.00 » » 31 i*3.9o » " 

31 Datmo variety gave '"ox jj » >» o « -> >3 

These figures show that the difierent varieties are attacked with 
var3dng intensity by the parasite ; thus a scale based on these figures 
and on the resistance of the varieties tested would be as follows 

1) Gregorio Mendel (45.00 % of healthy plants) 

2) Apulia (43-75 « » '' 

3) Carlotta Strampelii (42.10 » >3 33 

4) Bianchetta (26.30 )> -i " )> 

5) Baionette Strampelii (20.00 « 3. a 

6) Inversable Vilmoriu, Duro di Puglia. 

7) Akahoinughi. 

8) Cervaro, Rieti, Maiorca, Genlil rosso. 

9) Hizahiri. 

to) Bauno and Uiiigia Strampelii. 

The question as to whether the position of the spores in the soil in 
resirect to that of the caryopses has an influence on the possibility of at- 
tack by the parasite was also investigated by the author. For tliis experi- 
nieiit, Ttiigia Strampelii wheat w'as chosen and sown in three pots in the 
following manner 

x)^ 111 the first pot, 20 caryopses were evenly distributed and covered 
with a ku^er of 3 cm. of soil on the surface of which large quantities of 
sirmt spores were streivn, 

2) In the second pot, two-thirds full of soil, smut spores were strewn 
itiitii the surface of the soil was black, then a layer of vSoil 6 cm. tMck was 
placed on 'top ; 20 wheat caryopses were placed on this and covered with 
3 cm. of soil 

3) The third pot was half-filled with earth and smut^ spores were 
strewn on it as in the second pot ; a second layer of earth 14 cm. thick 
was then added, 20 caiyopses were sown in it and covered with 3 cm. 
of soil. 

' The pot wdth'I/tiigia Strampelii wheat sown in infected holes as des- 
cribed above was taken as a control. 

[my 
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At maturity^ tlie following percentages were found :• 


1) Infection oti the soil surface after \ 

sowing and covering the seeds with > Healthy plants 
3 cm. of soil. J 

2) Infection in the soil under a layer f 

6 cm. below the caryopses. J 

3) Infection in the soil under a layer j . 

14 cm. below the caryopsis. \ ” 

j\) Control pot; caryopses sown in j 
infected holes. \ “ ’’ 


Qo healthy Ctiryopscs Sc. 20 % 

100%; » )t 100,00 % 

100%; {< )) 100,00% 

00%; )) » 1.03% 


WMle infection was complete when the caryopses was sown in contact 
with the sporeSj the percentage of healthy plants at once rose to 90 % 
when a 3 cm. layer of soil was placed between the carju^pses and the spores 
(case I above). The 10 % of smutted plants was certainly due to the fact 
that spores had been carried by watering from the surface of the soil to 
the caryopses. There was no infection at all in the other cases. 

This shows that, for smut to attack the young plants the spores must 
be in actual contact with the germinating seeds. Consequently, besides 
burning the stubble and treating the seed with copper sulphate, the soil 
should be prepared for wheat by ploughing fairly deeply so as to remove 
the spores spread on the ground by the wheat as far as possible from the 
seed. In addition, varieties of wheat should be chosen that are the least 
sensitive to the parasite. 


469 - Bry Treatment with Copper Carbonate for the Prevention of Wheat Simit, — 

Darkpxl-Smith, G. P. and Hoss, H., in The Ai^ncultuml Gazette of New South Wales j 
Vol. XXX, Part 10, pp.. 685-692, 7 Pigs. Sydney, 1919. 

Years ago, laboratory and field experiments have led the authors 
to the conclusion that the copper sulphate solution in which wheat seeds 
are immersed in order to prevent smut from appearing is clearly injurious, 
not only to grains that are split or otherwise damaged, but also to healthy 
seeds, by retarding and, in certain cases even, preventing germination. 

After the seed had been treated with the copper sulphate solution, 
the advice used to be given to immerse it again in lime water made from 
freshly burnt lime, so as to neutralise the acidity of the copper sulphate. 
As regards this, the authors think that, apart from the corrosi\'e action 
of the co|)per sulphate, simply immersing the wheat in water is more or 
less harmful to the future plant. Por example, if a bushel of wheat is 
immersed in water for 3 minutes, it requmes 8-12 hours to dry. Btiring 
tills period, partial germination takes place and, if the grain ivS not sown 
at once in damp ground so that germination may continue, the swollen 
grains are stopped germinating and, when a second germination takes' 
place some weeks later, when the conditions are again favourable, growth 
cannot be as healthy and vigorous as if the grains had not begun to ger- 
minate . once before. 

With the object of eliminating the use of water, and of finding a less 
harmful fungicide than copper sulphate, the authors have carried out 

[ 4 fig« 4 ®§] 
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many expeti merits of recent years and have been led to prefer copper Ccir- 
bonate to all the different dusting powders or gases that had been tried. 
Copper carbonate, besides being a perfect fungicide, is iiiiioctious to the 
seed and has the advantage that it can be used in the dry state. 

The method finally adopted for treating wheat seeds consists in pow- 
dering the seed with dry copper carbonate in the proportion of 2 per 1000. 
It was found to be essential to cover the seed completely with the copper 
carbonate powder, which can be better done by using a macMiie that mixes 
the wheat and copper carbonate together intimately than by doing it 
by hand. , 

The results of cultural tests made in 1917 and 1918 at the Wagga 
and Cowra Experimental Farms (New South Wales) showed an actual, 
marked increase in the yield per acre in the cases where the new copper 
carbonate treatment substituted the old method using a bath of copper 
sulphate. This increase is positive and, in certain cases, amounts to 100 %. 

The advantages derived from the use of copper carbonate instead of 
copper sulphate can be summarised as follows: — 

1) No water is used. 

2) There is no injurious action on either seed or young plant such 
as occurs with copper sulphate. 

3) Seed wheat can even be treated several weeks before sowing, 

4) No harm comes to the seed if it remains on a dry soil for several 
weeks without germinating. 

5) Better germination is obtained. 

6) This method is quicker and less laborious than using copper 
sulphate ' solution. 

7) A better product is obtained. 

8 ) The total quantity of seed grain required for sowing can be treated 
when the farmer can best spate the time and not necessarily a day or 
two before sowing. 

470 PMImiimiy Ol^servations on the " Straw^Blight’^ of Wheat, Oats and Batlef 
in the State of Washington. — I)ana,.B.F., in Science^ New SericvSVol. lyjNo. 1299 
pp. 484-485, I^ancaster, Pa., November 21, 1919. 

On several occasions during 1918, diseased wheat plants were sent 
from Olympia and other localities of the western part of the State of Wash- 
ington to the Agricultural Experiment Station of Pttllman for inves- 
tigation. 

Amongst the first specimens received, there were some which, at the 
base, had elliptical lesions that penetrated through the leaf sheath to 
the surface of the straw. Plants with these lesions and others with a ge- 
neral blackening of the lower nodes had dead roots from the first node, 
and the plants had tried to remedy this by giving off roots near to the 
second node. In certain plants, two rows of roots had been successively 
killed and still other roots had been given off near the third node. The 
plants seemed to be of retarded growth, and were yellowish in colour. 

Further information obtained, particularly from the county of Cow*^ 
lite, showed that the disease was the cause of a good deal of lodging, the 
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stems breaking almost at soil level. From information supplied, tiie di- 
sease bad nothing to do witli the nature of the soil or the tillage system 
adopted. It was also observed on oats and barley, but to a slighter de- 
gree, with the general blackening of the base of the straw and the death 
of the roots. 

The disease was reported on wheat in the counties of Cowlitz, Snoho- 
mish and Thurston ; it was most serious in the county of Thurston while, 
in the county of Cowlitz, it attacked wheat approaching maturity most 
severely. It was recorded on barley in Pierce county only, and on oats 
in Clarke, Pierce and Snohomish counties. The wheat harvest in certain 
localities of Cowlitz and Thurston counties suffered considerable loss, but 
no data is available to show that the disease had attacked the other cereals 
equally seriously. 

In 1912, CoRDLKY published some notes on a straw-blight of cereals 
in Oregon, but he only described the disease briefly and did not identify 
the pathogenic agent. The disease mentioned in this case is certainly 
the same as that which appeared in 1918 in the western part of the State 
of Washington. Other signs of the disease in the United States have not 
been recorded. This disease has either been recently introduced into the 
United States or has so far escaped notice. 

The fungus found in the lesions of the straw was examined microsco- 
pically with great care in order to identify it. The myceHum was sterile, 
dark brown in colour, constricted at the points of origin of the lateral 
branches, and corresponded fairly well to Kiihn, except 

in the diameter of the hyphae. In the case of plants showing very marked 
blackening at the base of the stem, the discoloration was found to be due 
to a very dense, superficial development of dark-brown hyphae, from 
which, in certain cases, a sclerotium was beginning to form. 

So far, no fungoid fructification has been found with the sterile material 
at the base of the stem. 

However, there seems to be a close similarity between the straw- 
blight observed in the State of Washington and the straw-blight of wheat 
and other cereals caused by Ophiobolus gmminis Sacc. This and other 
fungi related to straw-blight, produce an ascophorous form on the old 
straw ; it seems probable that it must be ascertained whether the fungus 
causing straw-blight of cereals in the west of the State of Washington also 
possesses a perfect or ascophorous form wMch hibernates on the stems 
of the diseased giamineae. It is also possible that the disease exists on 
the native grasses, and it is known that, by means of the wild host-plants, 
other fungi that cause straw-blight can be introduced into the crop rota- 
tion. Up to the present, it has not been possible to make a careful study 
in the field with the object of discovering the ascophoriis stage. In the 
limited work carried out, the only perithecial form found on old wheat 
stubble was a species of Pleospom, and it cannot yet be said whether the 
disease in question is the same as one of the similar diseases that have 
been studied in Europe or Australia. 
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Certain stocks, suclias the Brompton and Common plums, are very- 
susceptible to the disease, whilst the Yellow Peishote has a certain degree 
of resistance in addition to other good qualities. 

Omanieiital trees and shrubs known to be suffering from the disease 
should not be pruned unless the cut surfaces can be protected immediately 
after pruning. 

When infected plum trees are replanted, the use of varieties such as 
Victoria and Czar that are already known to be subject to tme silver leaf, 
should be avoided, and pears. Cob-nuts or Filberts should be planted 
between the plums. 

False silver leaf is much less prevalent than tr^w silver leaf, and can 
easily be identified by certain microscopic characters. The number of 
chloroplasts in the leaves is reduced, so that the leaves take on a some- 
what silver-lead sheen which is visible even at a distance ; the median 
lamella is not dissolved and the cells are not broken up. No trace of 
hyphae has been found in any part of the diseased plant. No continuous 
streaks are seen in which the w’-ood changes colour and cut branches do 
not aSect the colour of water in which they are immersed. 

False silver leaf is sometimes found on apple trees (Grenadier and 
Bramley^s Seedling on C amelia Sasanqua var., Koelreuteria fanimlata) 
and, rarely on cultivated varieties of Cherry, Peach and Plum trees. 
It appears that trees or shrubs that have suffered from false silver leaf 
for one or two seasons win resume their normal appearance in the 
following year if they receive improved cultural treatment. 


472 - Diseases of the Avocado-Pear {Persea ^raiissima\ In Trinidad. — - irorer, 
J. B., in the Bulletin of the Department of Agriulture, Trinidad and Tohago, Vol. XVII, 
Part 3, pp. 133-133, 2 PI. Port of Spain, 1919. 

As there are no true plantations of Persea gratissima in Trinidad, the 
trees being disseminated in cacao or other plantations, the avocado pear 
has remained free from serious fungoid diseases. 

On account of the interest recently shown by the planters in tins fruit 
tree and as large plantations will probably be established in the island and 
will give rise to an export trade, the author has considered it a suitable mo- 
ment for attracting attention to the diseases which may attack the tree and 
become epidemic, as one at least has already become in other regions. 

The sole serious disease observed so far on the fruit of P. gratissima is 
that known as anthracnose, caused by a fungus very similar or closely re- 
lated to that which causes anthracnosis of the mango, i. e., Gloeosporium 
Mangiferae {Colletoirichum) gloeasforioides). It is almost impossible to buy a 
fruit in the market that is not more or less attacked by the disease. As the 
avocado pear is eaten at once, the disease does not cause serious loss, but, 
if the fruit is packed for export, they will all rot in a few^ days. 

The disease first shows itself on the fruit by the formation of a very 
small brown sj^ot. If the attack takes place when the fruit is green, the 
brown area does not spread, a slight depression forms, and cracks appear all 
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rotiiicl the edge of the spot ; black ptistiiles may exist in the centre of the 
tissue that has gone brown. If the attack is serious, the young fruit falls 
before it is ripe ; otherwise, the fruit may ripen, but the epidermis cracks 
round the brown spot. When the fungus attacks fruit with a tender skin, 
it penetrates the pulp and forms a conical mass of diseased tissue which may 
extend to the stone, and the fruit gradual^ rots. Ripe fruit when attacked, 
rots veiy rapidly. As in the case of the mango, the fungus also attacks 
the leaves and, up to a certain point, may cause their fall. 

To combat the disease, Bordeaux mixture must be continually sprayed 
on the tree from flowering time until the fruit is ripe. The wetter the 
weather, the more the number of sprayings that will be required. 

If the fruit has . to be sent some distance, it is of .primary importance 
that tliey should first be sprayed. Even when the skin seems perfectly 
health};^, avocado pears, in practice, are always infected by the fungus 
which finds the most favourable conditions for growth when the fruit is 
packed in baskets or boxes. 

It is often noticed in Trinidad that young avocado branches die from 
'“the tip downowards. ]\Iicroscopical examination has shown that such 
branches are infected by Diplodia cacao icolih'lt has not been shown yet 
that this fungus can attack iinwounded branches, but it probably penetrates 
the \^ery \miing tissues through wounds produced by anthracnose, and, once 
in the branch, grows rapidly towards the main stem of the tree. The same 
fungus has been recorded on specimens of grafted avocado pears in which 
it probably enters by wounds caused by grafting. The method of control 
recommended for anthracnovse is also suitable for this disease. 
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473 - Tfyymai&is fu/^idas^ a Beetle living on Polyporus hetalmm and 
Daedaiea, comfrag'tosas Pol^^poraeeae living respectively on the Bitch and 
Willow, in lew Jersey, 0 * S. A, — W^Ei!^.s, K.a,, ill EntoMoIo'Jml AVw, Vol. XXXI, 
No. I, i)|>, 1-1 lyimcnster, Pa., January, 1930, 

Thynuilus lul^diis h>. has been long known as 'a coleopteron living 
on Polypoms a ])arasite of the birch. According to various am 

tliors, this beetle has been recognised as common on this Polyporus in New 
England, Massachusetts and New Jersey. 

During the winter of xqid-if), the larvae of this beetle were very abiin- ' 
dant ill the fructifications of P. hekdimis at Morristown, Oradell and Mom 
nioutli Junction and in those of Daedalm confmgosa at Monmouth Junction 
and High Bridge (New Jersey). These two^ polyporaceae are conuiion in 
NewJcu^:ey, the former on birch, the latter on dead wood, but chiefly on 
living willows. 

The adult hcetles, like the larvae, live on the contexts and tubes of 
the host fungus and when numerous the. fructifications are completely 
riddled. 
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474 Parasites of the Maize Pyralid (Pymmia nnM/a/is)^ ia Fraiee (i)« — 

VuiLLET, A., in the BulkUu dc la SocUU enlomolopque dc France, No. 17, pp. 308- 
309. raris, 1919. 

Fifteen larvae of Pynmsla nuhilalis Hb, from the south-west of France 
were reared, and six were found to be parasitised in 1919. Two unidenti- 
fied hyineiioptera emerged from two larvae of the pyralid ; from another 
two caterpillars two specimens were obtained of the tachiiiid fly Parapho- 
rocem senilis Rondani ; a fifth gave rise to the tacHnid Lydella stalmlans 
Mg. ; the pupa of a parasitic fly was also obtained but it did not hatch. 
The two identified species are common and parasitise various larvae. 

Different species of birds hunt for the larvae *of Pyrausta in the steins 
of maize. 

475 - Charips {Cha.Hps) leguminosa. n. sp., a Hymenopteron obtained 
from Aphis bakeri in Idaho, U. S. A, — Weld, E, H., in Entomological News, 

Vol XXXI, No. I, pp. 14-16. Lancaster, Pa,, January, 1920. 

The author describes as new to science, under the name of Charips 
(subgen. Charips) a cynipid reared from Aphis hakeri Cownn 

(the clover aphis) in June-July, 1919, at Twin Falls, Idaho, by Mr. R. H. 
SaiiTH, The latter repeatedly attempted, without success, however, to 
rear the cynipid as a parasite of the apliid ; he twice reared the hymenop 
teron in cages with Aphelinus lapsilipii Howard, the chief parasite of that 
aphid. For this reason he is inclined to believe that the cynipid is not a 
primary parasite but a parasite of ApJi. lapsilipti, 

476 - Apaniales gabrielis n. sp. a Hymenopterons Parasite of Pimm 
forficaiiss a licrolepidopteron Injurious to the Cabbage in France. — 

Gautier, Cl., and Riel, Ph., in the Bulletin de h SocUie entomologique dc France, 
No. 17, pp. 309-312. Paris, 1919. 

Description of a species new to science, under the name of Apanteks 
pibrietis, a braconid parasitic on the larvae of Pionea forficalis R. {Pyra- 
liilae), which, in 1919 (June-July, and September-October), attacked in 
great numbers a cabbage crop very seriously at Monplaisir, near Lyons. 
J list under half the larvae of Pionea were parasitised by the new braconid. 

Contrary to what takes place with most species of Apanteks, the lar- 
vae of A. pihficUs emerge, under natural conditions, from the larvae of 
P. forficalis when these are hardly more than half grown. 

477 - Researches on the Food of Certain Wild Birds in Great Britain. — Collinge, 
W.E., in The Joianal of the Board of ArtricuUure, Vol. XXV, No. 6, pp. 668-691, 7 Figs. 
No. 12, pp. 1444-1462, 9 Figs. Tondon, September, 1918 - March, 1919. 

The author has examined the contents of the stomach and crop of 3670 
adult birds and 595 nestlings, embracing 9 wild species, From the results 
obtained, he concludes that the volumetric method, i. e., the percentage of 
the total volume represented *by ■ each food, is the only reliable ijiethod 
for judging the nature of the food of a bird and its true economic 
value ; that the numerical method is highly misleading and may lead to 

(2) SeeR. Oci-Bec,, 1919, No. 1289. {Ed.) 
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wrong condtisions ; that^ consequently, all the work done with the help 
of the latter method on the food of wild birds is of doubtful value, and 
should be begun again, using the volumetric method. 

Of the 9 species examined, the house sparrow [Passer domesticus) 
and the wood pigeon [CoUmiha palumlms) are distinctly injurious-; two, 
the rook [Corvus frugilegus) and the sparrow^-liawk [Accipiier msus) are too 
numerous and, consequently injurious ; localhq the missel-thrush [Turdus' 
viscivorus) is common ; four, the skylark (Alauda arvcnsis), the green 
wood pecker [Gecinus viridis), the kestrel [Falco tinnunculus) and lapwing 
iywnellus vulgaris) are decidedly useful. 

In the interest of agrictiltnre energetic measures should be taken 
against the house sparrows and wood pigeons and all the orders for the 
protection of rooks, sparrow-hawks and missel thrUvShes should be revoked. 
But no effort should be spared to protect skylarks, green wood peckers, 
kestrels and lapwings. 

In the second article, which continues the previous one, the author 
gives the results of examining the stomach contents of 798 adult birds 
and 166 nestlings embracing 8 species of wild birds. It was found that 
the jackdaw [Corvus monedula), the greenfinch [Eniberim citrinella), the 
great tit [Parus major subsp. newtoni), the blue tit [Parus caeritleus Bvdos]). 
ohscurus), the thrush (Turdus musicus) and [T. pilans) are very beneficial. 

The great tit, blue tit and fieldfare are so useful that they ought to 
be protected. 

In spite of the damage it does, it would be a mistake to advocate re- 
pressive measures against the chaffinch [Fringilla coelebs). The starling 
[SUmms vul^iris) has been allowed to increase unduly, with the result that 
it does more harm than good. 

Temporary measures of repression against this bird would certainly 
keep its numbers down to normal limits, with considerable benefit to farm- 
ers and fruit-growers. 

478 - On the Mixture consisting of Lime-Sulphur or Poly sulphides of Calcium as 

Insecticide or Fungicide* — Report of Prof. Brutxini. Rome, E’Uinverselle, Impri- 

snerie polyglotte, 1920, pp, 36 -f Rigs. 

This report deals with the preparation of an old remedy prepared 
in a new way 'k In fact, instead of making lime-sulphur mixture (i) with 
defi.nite proportions of lime and sulphur which are treated with boiling 
water, the author, according to his patented process, produces polysul- 
phides of calcium in a super-concentrated mixture at 35^-40® Batime, 
by using, instead of commercial sulphur, that produced by purifying 
lighting gas in a special way. This constitutes a new use for this residual 
sulphur, which is now being produced at the gas-works in Rome belonging 
to the Societa Anglo -Romaiia 'k where a special plant designed for 
continuous running has been installed. 

The method of preparation is not given, but a description of the pro- 
duct, which is sold under the name of Supersolfo ’k is given. Its charac- 

(i) See R., Kay, 1918, 'Ho. 613 aaU R., Jtay, 1918, No. 8a6. (Ed,) 
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teristics ate as follows : Density from 35^-400 B. ; absence of residue ; very 
intense cbestnnt-Ted colour wMch turns to red when it is diluted with 
water ; characteristic strong smell ; great resistance to the action of .the 
air, i. e., there ivS not a continuous formation of insoluble crystals of cal- 
cium sulphite, as is the case with the mixture made from conimercial sul- 
phur ; and, finally, a fair content of iron in the soluble state, not combined 
until C3muogeii. Tliis characteristic is very important, for the vigorous 
action of potysulphides when sprayed on plants, due to the sulphur, is, in 
this case, certainly increased b}^ the action of the iron. 

The author describes the serious damage caused by parasites to culti- 
vated plants and, basing his calculation on figures published before the 
war (2) but trebled or quadrupled in order to bring them into line with pre- 
sent prices, estimates that agriculture in civilised countries loses the enor- 
mous amount of 10-20 milliard francs owing to this cause. 

In the chapter on the history of the lime-sulphur mixture, the au- 
thor quotes numerous results of experiments in different countries, all 
agreeing on the efficacity of this remedy, and gives a list of 34 American 
works that make polysulphides of calcium for agricultural use. Though 
this list is not complete, ii shows what a large use is made of this insecti- 
cide and fungicide by American horticulturists. 

The chemical composition of the mixture — which is very complex — 
is still uncertain, but it can be assumed that it is a solution of calcium te- 
trasulphide and peiitasulphide with small quantities of hyposulphite. Po- 
lysulphides, being very easily oxidised, decompose in the presence of air, 
giving, in the order of formation : i) tetra or pentasulphide of calcium ; 2) 
hyposulphite of calcium and sulphur ; 3) calcium sulphite %and sulphur ; 
4) calcium sulphate. 

The same cliangevS take place on the leaves, on which sulphur is depo- 
sited in a much finer state than ground sulphur, owing to which it is more 
active. Various opinions have been advanced to explain the action of po- 
lysulphides on parasites of plants ; some attribute it to the action of sulphur 
vapour, and some to the oxidation of the sulphur with the production of 
sulphur dioxide. The production of sulphuretted liyclrogeti by the action 
of the carbon dioxide of the air should also be considered. In addition, 
polysitlpliides rapidly extract the oxygen from insects, thus disorganis- 
ing their tissues and even asph^^xiating them. 

In diluting '' Stipersolfo'', the author starts with the basal mixture 
(at 21-24^ ^^r 1 suggCvSts its use at 8 to 10 % strength for spraying in win- 

ter and at 5 to 6 % for that in spring and summer. As> the density is 33- 
400 B., the amount of mixture per 100 litres of water is from 2.90 to 4'^ li- 
tres for winter use and 1.80 to 2 litres for spring and summer use. 

A list is given of the chief scales, injurious insects and fungi that can be 
successfully treated with polysulphides: Tetranychus telarius; 7 \ myiilas- 

(2) Cf. Rouis-Dqp ; Ruppoft sw In coopcyAtio% luii^ cowlf& Ics wn'* 

ladies d&s phntes, Iiitematlonal Uhytopathological Conference (Rome, i^'eb. 24,1914). In- 

temational Institute of Agriculture, Rome, 1914). (Bd.) 
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.pidis ; “ bianca-rossa ” of Citrus spp., Chrysomphalus diciyospermi ; fig 
scale, Cewplastes rusci ; peach scale, Lecmvmm perskae ; black olive scale, * 
Sudssetda oleae; apple apliis, Schzoncuni lanigem ; Hypofwnieuta malinek 
Us on apple ; apple pyralid, Carpocapsa pommclk ; peach-leaf ctirl, Exoas- 
cus deformans ; plum pockets, Bxoascus pnmi ; loose smut of wheat, Usti- 
lago triiici ; wheat smut, Tilletia iritici ; powdery mildew of peach and rose, 
OidiuM kucoconium {Sphaerotheca pannosa) ; brown rot of fruit, Monilia 
jyudigem {Sckrotmia jmdigcna) ] “ occHo di pavone” of olive, Cyloco- 
nimn oleagimm; powdery mildew of grape, Oidium Tuckeri ; apple and 
pear scab {Fusidadimi dendriticum and F, pirimim), etc. 

A special note is given on the powdery mildew of the grape [Oidmm 
Tuckeri), against w^hich polysulphides w^ere successfully tried some j^ears 
ago ; the experiiiieiits are being taken up again. The author cjuotes, in 
respect of tliis, the favourable opinions expressed by Peyron, d’ Ottavi 
and the more recent ones of Sayastano in Italy and Capus in France, and 
it recommends that a large use should be made of polysiilpMdes against 
this parasite of the vine, especially as polysulphides are much cheaper than 
powdered sulphur. 

The author also draws attention to the effect of potysulphides on mites 
and insects that live on domestic animals. 

The report concludes with a list of 64 works on the subject. 

479 - The Almond Scale {Euletanium corjH) in Italj?. — Silvestm, f., in the 
BoUcttino id Labomtorio di Zoohgia f,eneraU ed agrana della R. Scmla superiore d'Agri^ 
colUini in Portici, Vol. XIII, pp. 127-19- F 34 Hgs. Portid, 1919. 

Morphological and biological description of Eulecanimn coryli b., 
found by the author on the following plants : — hazel, pear, apple, plum 
(wild and cultivated), maple, elm, hawthorn, azerole-tree, golden willow 
and hornbeam. It has also been recorded by various authors on many 
other plants as well as these. 

A. coryli is known in Sweden, Denmark, England, Holland, France, 
Germany, Bohemia and Italy, and it has apparently been introduced into 
North America. In Italy the author has found it in the provinces of Ma- 
cerata, Perugia, Carnpobasso, Avellino, Caserta, and Naples, and it is said 
to occur' in Sardinia. 

This scale, by .sucking the juices of its host-plants, damages them di- 
rectly by removing their food substances. The female scale sucks most 
sap at the end of winter and in, early spring, as then it needs it to complete 
its growth speedily. As a rule, not many specimens of the scale can be 
found on a given plant ; thus, they cause little damage, but, in certain 
years and localities, they may attack a plant in numbers, in which case the 
damage done is proportional to the number of scales 'and may lead JuO the 
death of the plant. 

As, regards natural causes that Mnd& the development of E. coryli, 

^ amongst the first and least active as regards their direct action, are climatic 
conditions, because' temperature, in respect of this scale, cannot cause its 
death either, by increasing or diminishing in the limits within, which these 

[ll'8-4W] 
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variations take place in Europe. Rain, may be directly harinfnl tnechani- 
cally if it falls violently at the time when the larvae are hatdiing and the 
same applies to wind. 

Temperature, rain and manuring can have a greater indirect influence 
in regard to favouring the development of the insect, because they may 
put the plant into a state that is favourable or unfavourable to the life of 
the coccid. The state of the plant that is most favourable to the insect can- 
not be shown with precision, but an important factor seems to be the abun- 
dance and especially the superabundance of sap, because, in the green- 
house, with much watering, a relatively large number of larvae can be 
got To survive in certain cases. The larvae of the first stage die in large 
numbers for reasons that are not yet known with certainty. 

Amongst the biological conditions that have been noted as unfavoura- 
ble to the insect, the presence is specially important of certain inidentified 
fungi that cause their death, particularly of larvae of the first and second 
stages. The following insects, some of which have been already noted by 
other authors, are very important in this respect : 

а) Coleoptera — Chilocorus, bipustalatus L. ; Exochomtis ^-fustu* 
latus L. ; Anthribus fasciatus Forster. 

б) Hymenoptera : — Encyrkis infidus (Rossi) Latr. ; Blastothrix 
sericea (Balm.) Mayr, in turn attacked by Pachyneuron coccorum E.; Aphy- 
cm punctipes (Dalm.) Mayr, also attacked by Pachynemron coccorum; 
A. philippiae Masi; Coccophag^is saMlaris Dalm.; and Mioroterys syhms 

- (Dalm.) Thoms. 

The author gives a biological and morphological description of nearly 
all these natural enemies of the scale. 

480 - CoeFosterisa scaBrata^ a Coleopteron Injurious to Cassiarijaa equi*^ 
setifoFia in Reunion. — Uesne, P., iu the Bulletin de la SocUtS entomohgique d& 
France j No. 17, PP- 301-302. Pam, 1919. 

The Entomological Eaboratory of the Natural History Museum of 
Paris has recently received from St. Denis, Reunion, some specimens of a 
longicorn beetle that is injurious, as a larva, to young plants of Casuarim 
equiseti f olia An the island. 

The author identified this insect as Coleostema scabrata F., a common 
species in many parts of India, but hitherto unknown in Reunion, where it 
is apparently a recent Introduction 
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ilGRICUETURAL INTELLIGENCE 


GENERAL INFORMATION 

481 - Beriberi and Deiciency Diseases. — Scala, a. Beriberi e Malattie per carenza, 

Mvista criHca, Extract from the Annali d'lgime, Year XXIX, Part. V, pp. 35. Rome, 

1919. 

Critical review of tlie niimerotis papers published on this subject and 
discussion of the very diverse opinions expressed on the etiology and treat- 
ment of deficiency diseases. The author also expounds the theories that 
he has formed in the course of his own researches. 

After an mtroduction dealing with beriberi, the first part summarises 
the papers on the etiology of the disease, experimental beriberi and vita- 
mines, and the specific action of vitamines. In the second part, a detailed 
discussion is given on the composition of the different foods, the iiatuie 
of vitamines and their antiberiberic or antiscorbutic action respectivily 

The conclusions arrived at in the first part are as follows 

1) Polished rice is really the cause of the benben epidemic in places 
where it is abundantly or almost exclusively used in the oi dinary diet. 

2) All foods, when eaten alone for a varying length of time, are sure 
to cause an organic disturbance which finally turns to a true disease of the 
type of beriberi or scurvy are also variaL 

3) These two diseases are caused by the lack, in each food, of ac- 
cessory substances called vitamines. These are specific and different for 
each disease of the above-mentioned group, just as the vitamines that fa-- 
vour growth. 

4) The chemical nature of these accessory substances is uncertain 
and the many 'authors who have investigated it do not even agree on this 
point. They apparently are alkaloids of the pyrimidine or hydro xypyndine 
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group, wiiicli decompose on heating owing to a rearrangement of the atoms 
in the molectiie, i.e.,tlie reversible transposition called physiological isome- 
rism. 

5) The anti-beribx^ri vitamine is destroyed by heating at 120®C. 
for a short time and is only slightly changed by heating, even for a long 
time, at 100® C., Again, the anti -scorbutic vitamine is quickly decomposed 
when the substances which contain 'it dry up naturally, as well as ty heating 
to 100^ C./ or even less, for a short time. The vitamine wliich favours 
growth resists even prolonged heating at 100® C. and over. 

For these reasons it maybe supposed that vitaniines or accessory subs- 
tances ill their natural state are not simple substances and that the extiacts 
that have this character, though they undoubtedly have a curative action 
on polyneuritis, are not true vitamines but different substances which 
exist either in the same state in the raw materials or as decomposition pro- 
ducts of vitamines or other substances. ‘ 

The author inclines towards the former hypothesis, especially because 
it is certain that vitamines are not stable, and, consequently, are easil}?* 
decomposed. : — [a] simply by drying (anti -scorbutic vitamine) ; {h) by 
exposure to temperatures of varying height in the presence or absence of 
water (anti-beriberi vitamines) ; (<;) by the action of caustic alkalis. 

This is by no means of an alkaloid character, butthat of enzymes, dias- 
tases, toxins, toxo-proteins and vSpecial complex substances constituted by 
two parts, one organic, one inorganic. The author's personal opinion is that 
vitamines are probably true colloidal com|)lexes possessing as well as the 
properties mentioned above, other special and characteristic properties. 
In fact, vitaniines, like all colloids, are retained so firmly by animal char- 
coal as to make it impossible to separate them ; they are fixed by alumi- 
nium silicate, but can be separated from it by an alcoholic solution of so- 
dium, which is a solvent of organic and protein, niattei in general ; and they 
are precipitated by tannin . 

Theoretically and practically, so the author thinks, the liy^xithesis 
can be supported that vitamines are colloidal complexes, ix)ssibly consti- 
tuted by an organic and inorganic part, and which can provide the central 
nervous system with the quantity of salts it needs in order t,o function and 
maintain the essential equilibria. Again, it is not improbable that defi- 
ciency diseases are due to defects in the inorganic nutrition, es|X‘ciaIly of 
certain paits of the body, owing to the lack of substances which can trans- 
port the salts and act as diastases. This is the cause of the divStiirbaiices 
which, it? time, turn to diseavse ‘and inevitably lead to death. 

There is no doubt that when certain salts, or a nfixture of certain salts 
and the ash of cereals that produce beriberi are added to a beriberic ration, 
the disease is neither prevented nor cured. This, however, is not a final 
proof, because the salts in question are not in the same form as those in the 
food, so that they cannot act like them, and cannot noiiiish ce-rtain parts 
of the organism, for they are at first kept back, then eliminated. In fact, 
Buhge) found that the value of salts combined naturally with organic matter 
(complexes) is very different from that of salts not so combined. 
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When the composition’ of food materials is examined, not by the crude 
analysis (which is of limited or at least incomplete 'biological significance), 
blit by an analysis which takes iiito accoiiiit the state in which the consti- 
tuents occur, a fact can be observed which, though hitherto largely neglect- 
ed, is very important, and which is the transformation of the organic fhos- 
fhorus into inorganic phosphorus, accompained by a rise in temperature, and, 
usually, by the decomposition of the complexes by heat or even by simple desic- 
cation. 

Thus, Francis and Trowbridge have shown that cold water extracts 
the phosphorus in meat at the rate of 52-65 % in the organic , state and that, 
if the solution is heated above 50®C., the organic phosphorus gradually 
passes mto the inorganic condition, while all of it passes into the inorganic 
state when heated to loo^C. The change from organic to inorganic phospho - 
rtts also take-s place in milk. 

Certain complexes can be decomposed simply by drying ; this is why 
dry cereal grains contain no anti -scorbutic vitamiiies, which ere verylabile 
complexes liable to decompose more easily than the much more stable 
anti-beriberic vitamines. However, the former vitamines reappear when 
the seed germinates, i.e., when synthetic activities recommence. 

These facts contradict the generally accepted opinion that vitamines 
are alkaloids, for the latter are so stable that they ate affected neither by 
drying nor heating to 100^ C., or over. 

It becomes more and more probable that deficiency diseases are due 
either to defective nutrition in salts, to the lack of some acid or base, or 
to the lack of complexes which can transport the inorganic materials. In 
the case of scurvy, the lacking inorganic matter probably coiivsists of earthy 
phosphates in the state of complexes that axe easily decomposed by heat 
and drying, while in the case of beriberi, it probably consists of alkaline, 
phosphates. 

The proteins of rice and maize have been accused of incompleteness, 
thus respcictively causing, beriberi aud pellagra in persons whose diet is 
almost exclusively composed of one or other of these cereals. But it has 
been shown that the protein of rice is almost complete (only tryptophane 
is waiting) and that it has a food value equal to that of milk casein. 
This protein, therefore, is no more the cause of heril>eri than the zein of 
maize is of pellagra, for a food composed exclusively of maize never 
produces that disease in rabbits, though it does cause scurvy, as is the case 
with all the cereals. 

Concessions. — (i) In considering how beribeii and scurvy arise, 
great importance should be attached to the inorganic constituents of the 
ration when they do not constitute a balanced and physiologically complete 
whole, and when' they are not present in the form of colloidal complexes 
that can transport them to parts of the organism wheie they could not 
otherwise penetrate. It is true that no appreciable benefits were obtained, 
by adding to the daily heriberic ration various inorganic materials whether 
alone, or mixed, with or without organic salts. Again, it is also true, 
that, in this way, the conditions in which the inorganic materials occur in 
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tlie food are not reproduced and that the defective latioii is not cotiipen- 
sated. Consequciiti}^, all. the experimental results hitherto obtained are 
deduced from fault 5^ liypothc-ses and £u:e ertoneotis. 

2) The coiitii) lions use of a single food in which tlirdiiorgaiiic iiiattea: 
is not complete, leads to beriberi, which is a fonii of axidosis, and to scittvy 
also a form of i.icidosis, o.ggiavated by the retcntivon of the cartli}^ pliospliat'cs 
owing to the fact that heating liUvS destroyed the correspondiug complex 
which nourishes the bones. 

3) The proteins of rice are not the cause of beribeti, and neither is 
zein the cause of pjcllagra. 

The former are coiiixilete, as they contain all the amino acids necessary 
for the s^mthesis of animal proteins. 

482 - The Anti-scorbutic ¥a!ue of Dried and Gerniimted Seeds. — Chick, I£. and 
Delf, E. M., in tlie Biochemical Journal, Vol, XIII, No. 2, pp. 199-218, 5 diagr., biblio- 
graphy of 16 publications. London, Jum, 1919. 

By means of feeding experiments on guinea-pigs, described 111 detail 
by the authors, the following facts were established : — 

Evidence was obtained con, finning FuRSTts oteervation that the ccm- 
tent of anti-scoibutic acce.ssory factor in diied peas and lentils incteasevS 
greatly on ger mi nation. The anti -scorbutic value of the .seeds, after soak- 
ing in water for 24 hours and germinating for 48hoiirs at room temperature 
is 5 or 6 times greater than that of the same seeds when dried, and, though 
lower than the anti -scorbutic value of orange or lemon juice, or of the 
cabbage or swede turnip, it is equal to that of several other vegetables 
such as : tinner beans and potatoes, and greater than that of the catrot^ 
or beet. 

But these seeds, dried or germinated, do not contain sufiicieiit growth 
piomoting factor to give satisfactory growth m the absence of milk from 
the diet. It seems probable that it is the fat -soluble vitaiiiine that is 
deficient. 

A considerable proportion of the anti-scorbutic ]X)wer produaxi in 
germinated seeds is destroyed by boiling ; consequently, these germinated 
seeds should be cooked as quickly as possible. 

Wiltshire {The Lancet, London, December 14, 1918) has shown that 
geniiinated niniier beans ean be successfully used in the treatment of hu- 
man scurvy. The authors quote other proofs, furnished by feeding exjxw 
rimeiits on human, diets, showing that germiitaterl grains a.nd their products 
are useful in preventing huimin scurvy. 

483 - Relative Anti-seorMtie ¥aiiie of Fresh, Dried and Heated Cow^s Milh 
— Bmines, R. E. ‘and Hume, PX, M., in The Biochemical Journal, Vol. 3 ^ 111 , No, 3, 
pp. 306-328. Cambridge, November, 1919. 

Raw cow's milk is one of the poorest of, foods from the at? ti -scorbutic 

point of view. Thus, whereas 1.5 to 10 gm. of various raw fruits and 
vegetables suffices to prevent the appearance of scurvy in the guinea-pig 
fed on a diet free from other anti -scorbutic foods, from 100 to 150 gm. 
of raw cow’s milk is necessary to obtain the same re.sult. It has been 

[ 481 - 483 ] 



RIlILAlu HYGIKNE 


533 


suggest, cd, based on tlieoretical gromids, that dried milk should have 
a still lower anti -scorbutic value than Taw milk, while many medical expeits 
state that dried milk is a satisfactory substitute for fresh milk as the sole 
food for children, with no danger of scurvy from its use. The authors set 
out to investigate the problem experimentally and have made the following 
observations 

Guinea-pigs kept on a diet* of oats, bran and milk showed no signs of 
scurvy ; they did show signs, however, when the milk was replaced by an 
equivalent quantity of dried milk whether recently made (i or 2 weeks) ox 
not freshly made (i to 6 months). 

In experiments on monkeys, scurvy was prevented by the use of raw 
milk and of milk brought rapidly to boiling point then immediately cooled, 
but it was not prevented when dried milk was used. 

Drying deprives milk of nor e of its efhcacity as a growth-promoting food . 

Cow's milk produced in summer is of greater value against scurvy 
than that produced in winter. This is because of the difference of feeding 
between the two seasons : gra.ss in the former, oilcake, hay, cereals and 
roots ill the second. Feeding with swedes and turnips, on the contrary 
to feeding with mangels, ax^parently gives a milk of somewhat higher 
anti -scorbutic value. 

In consequenan when children are fed with dried milk, they should 
be given some auti-scoibutic food as well ; the raw juice of oranges, swe- 
des and tomatoes arc particularly useful in this respect. 

484 - The Stability of LactaibumiE when Heated, — Emmet, a. d. and eueos g. o., 

in The Journal of Biological Chemistry, Vol. XXXVIII, No. 2, pp. 257“365 -h 7 diagr. 

Baltimore Md., June, 1919. 

Apparently, there exists a certain specific and characteristic difference 
between the growth-promoting value of casein and lactalbumin. The 
authors took up the subject with the object of finding whether heat 
has the same destructive action on the food value of lactalbumin as that 
observed by MacColeuh and Davis on the nutritive value of casein. 

The experiments were carried out with rats. The results show that : — 
(i) High teiiipeTatiires do not affect the growth-promoting value of lactal- 
bumiii as a growth-promoting food if it is dried in vacuo at C. or heated 
in a hot-air oven at 90-1000C. for 16 hours, or in an autoclave at 10 atmo- 
spheres pressure for 2 or 6 hours ; (2) the amount of butter fat (5, 18, 28 %) 
used with the lactalbumin, heated in the autoclave for 2 hours, has no 
influence cn \he rapidity of growth ; (3), heated lactalbumin is not toxic 
to young growing rats ; (4) confirmation is obtained that lactalbumin is of 
great value as a growth-promoting substance, and the authors put forward 
the h3q)othesis that it contains a factor of the nature of a vitamins, but 
different from water soluble B. 

485 Availability of Carbobydrates in Certain ?egetables, — Olmsted, w. h, in 

The Journal of Biological Chemistry, Vol. XEI> No, i, pp. 45"4S. Baltimore, Md,, 

January, 1920. 

The extensive use made of certain vegetables with a low carbohydrate 
content, such as spinach cabbage, cauliflower and lettuce, in a diet for a 

[4S3-4B5] 
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diabetic person, makes it desirable to know exactly bow iimcb sitgax- 
foxiniiig matter is contained in these foods. The author im-estigated the 
question in the laboratory of biological chemistry of the Washington Uni- 
Yersity ScJiool of Medicine, Missouri, U. S, A. The methods used consisted 
either in analysis with the use of diastases and copper reduction, or by 
feeding phlorodzinised dogs to which pMorodzin and adrenaline had 
been given after 48 hours of fasting (method of Sansum and Woodyatt, 
described in the Joimml of Biological Chemistry, Vol. XXIV, p. 327, 1916). 
The results are summarised hi the appended table, which also gives the 
results obtained {by dif erence) in previous work by Atwater and Bryant 
{JJ. S. Dept of AgriculUm, Bttlleiin 28,, revised, 1906). 


Availability of carbohydrates of certain vegetables. 




Vnalyticul method 


Vegetables ' j 

With 

PhlorodKinis- 

Atwauek 

. 

! 

taka*diastase 

cd dog 1 

and Bryant 

Cabbage 

4-4 % 

i ’ 

5.0 % 

1 

4*5 % 

Cabbage cooked tliiice 

0.4 

0.5 

— 

Cauliflowers ... 

2.8 

3.4 

37 

Cauliflowers cooked tiirice ...... 

0.8 

0.8 


Spiiiacli 


1.2 

2.3 

Lettuce 

I.O 



2,2 


CHOPS AKD CUl/nVATION 

486 - On the Thermal Differences between the “ Ubac „ and ** Adret,, of a Lacustrine 
Valley. — Gain, E. and Gain, G., in Coinptes rendus de VAcadhnie des Sciences, , 
Vol CEXX, No, 3, pp. 1 91 -1 94. Paris, Jaunary, 1930. 

The djfierences of vegetation found at the ‘'ubac'' and “adret" 
of a valley are usually thought to be the result solely of the tliermal condi- 
tions the sum of useful temperatures, the eailiness with wliidi the snow 
melts awTiy, the carlincwss of thawing, the diirution of diiect insolation, etc. 
The authors have carried out observations on the tkninal difference to be 
found in summer in the climate of the east of France between the two 
slopes of a lacustrine valley (Gerardniar valley), running approximately 
from east to west, The slope situated to the north of the "thalweg" 
(valley floor), and whi,ch, consequently, faces south, has "adret " charac- 
ters which are especially shown by phcnological advances in the phenomena 
of flowering in spring. 

On the floor of the valley, the lake forms a large mass of deep water 
of slight variability as legards^ temperature in summer. The lake clearly 
separates the influences totalised by each of the two slopes of the north and 
south banks. Thermometric observations with the help of special iiistru- 

[485-48®] 
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ttieiits were carried out to the accuracy of 0.125^ C. In order to bring out 
the general bearing of the thermal profile orientated NS perpendicularly 
to the axis along wliich the valley is orientated, the authors chose the 
secoii d part of a dry period that extended over August and^ September, 1919, 
After many preliminary experiments, with the object of avoiding sour- 
ces of error, the authors took as a basis the simultaneous recording of 
the temperature of the soil, at 10 cm. deep under vegetation like that of 
short turf (mowed meadow). 

The observation points were at an altitude of 660 to 800 m. This 
slight difference in level cannot give a regular series of temperatures' that 
decreases as the observer goes higher up the two slopes. 

On September 5, 1919, 9.30 a. m. (at 10 cm. deep, in the shade): — 
Soil ternpcu'atures at the “ ubac (Xette) : 2.25<^ to I2.5^> C, 
vSoil temperatures at the “ adret (hes Xettes) : 13.5^ to I 5 ®C. 


^ Adivt I 4®2 5‘’ 

Averages \ Ubac 1 3.375” 

(a — XT. 0.873” C 


On a hill situated in the valley, a thermal profile orientated east- 
west gave, in the afternoon, A — U X i.625<^ C. 

After one month of summer drought, the differences of the 9 temper- 
atures of the ubac and adret are minimum therefore, and hardly more 
than C. The authors sought for another characteristic in the tempera- 
ture of the water draining from the two slopes at the moment when it ar- 
rives near the lake. 

The authors have repeatedly noted, approximately at the same time, 
the temperature of the water and of the soil washed by the nine tributary 
■streams, of which 3 at the adret and 3 at the ubac were comparable, hav- 
ing a similar course a.nd flow. The following averages were obtained : — 


(i) Temperature of the water at a depth of 10 cm. : — 

/ R No. I 16. 5« c, \ 

Adret } » No. 2 . . . 16'^ { average 15.16® C 

( » No. 3 13.25” ) 

f R No. X * . . 14.5” C. \ ' 

Ubac \ » No. 2 13® y average ,13.16® C 

( » No. 3 . 12® ) 

{2) Temper aiure of the soil at 10 cm. below the bed of the stream:— 

^ R No. I 16® C. \ 

Adret ^ » No. 2 ..... - 16® > average 15.16® C 

' ( » No. 3 13.5” ' } 

/R No. I ' 14.5” C. \ 

Ubac. < » No. ' . 16® V average 13,25® C 

( » No. 3 12.25® ) 


Difference between the adret and ubac : A — 27 = 1.91^ C. 

The temperatures were also taken of the springs, the water of the lake 
and' of the lake' side ; these were 
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(1) Mmintum iemperature of the spring : — 

At the adret (Ilatit des Xettes) 10.25^* C. 

At the utoac (Roche clu I^ac) 7.25''’ C. 

U =- 3°C. 

(2) Temper ature of the {surface) water of the lake : 19.5^^ C. 

(3) Temperature of the air one metre above the soil : 20*^ C, 


(4) Temperature of the shores of the lake (September 3, 1919, 10,30' 

a. 111.) 



Dry soil 
in the shade 
shore 

wave-washed 

niniit of soil 
wet 

by lake 

Stream 

■water 

nake water 
near the 
shore 

Adret 

140 C. 

i6.75®C. 

I3®C. 


Dbac . . . . . 


12.5“ 

12 ® 

170 


A — 17=: 1.5^— 2'‘C 

4.35“C 

i«C 

i^’C. 


487 ~ Experiments in Agricultural Meteorology Relating to Wheat made at the 
Higher Agricultural Institute, Lisbon, — Figueiredo Filippe, e. a., in the BoUtm 
M AssociagO^o da AgricoUura Portugttesa, Year XXI N.o 8, pp. 251 -264. Eisbon, August^ 

.. 192:9. 

The latest observations cop firm the previous discovery made by the 
author of the existence of an inverse ratio between the yield and rainfall 
during growth. Similar conclusions have also been ariived at by TEnES 
DA SiEVA MenEzES, Director of the Agricultural Station of Figueiracla 
Foz {1918-19). 

It was found possible to deduce with the greatest accuracy from, ob- 
servations extending over 7 years the following critical period : — The 
February rains have the most marked action on growth, and years of good 
and bad harvests coincide exactly with the years having a dry and rainy 
February, respectively. 

In 1918-1919, wheat was sown thrice in the experiment field, once on 
December 15, once on February i, and once on Maich i. The following 
crops ' were obtained : — 

December 15 7-5 times the seed 

February 8.0 « » » 

March i 9.7 » » 


The distribution of the inin was as follows :■ 




Crop in 



December 

February 

March 

From first rains to sowing 

From sowing to coming up ...... . 

From coming up to tillering 

From tillering to earing. , 

From earing to harvest 

35.9 mm 
71.6 

179-9 

20.3 

295.4 

39-9 ' j 

135-2 

7.7 

338.9 mm 

3^-5 

11.1 

107.3 
, 0.0 

Total (ixom sowing to harvest) . . 

458.5 mm 

mm 

155.5 mm 
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It will seen tliat, in every case, the rain is scanty during the critical 
period of growth. In the years of good harvest, in fact (13.7 times the 
seed), the rainfall between coming tip to tillering is, on an average, 
325 rmin 

But, on account of the favourable conditions as regards rain (especially 
the March sowing), the harvest was that of poor years. The cause is the 
almost ad)soliite lack of rain during the period from earing to harvest, 
aggravated by a sudden rise in temperature in the second half of May 
or in the first half of June. There was thus slight lodging, and the 
grains, owing -to hastened ripening were badly formed and of inferior 
quality. 

488 - The Drought In 1919 in Touraine (France) and its Effects on the flnes^ partieu- 

lariy on Direct Hybrid Bearers* — Chaitvigne, a., in the Revue de VUicuIturef Year 

XXVII, VoL nU, No. 134c, pp. 197-199. Paris, Starch, 1919. 

In 1919, there was a very rare and higJily interesting meteoro- 
logical case, ill so inticii as a drought compaiable to that of 1893 put 
to test the different vines that are studied and preferred by many 
growers. 

It may be said that, in Touraine, April 15 was the end of a long period 
of rain , which had soaked the soil with water that took a long time to soak 
into the subsoil. Except for a few successive stormy downpours, the dry 
season began at that moment. The heat increased on May 10 in an un- 
broken wave that reached its maximum on June ii with a minimum of 
+ 12^ C ill the night, a maximum of + 33® C in the shade at noon, and 
+ 50® in the sun among the vines... A temperature of as much as + 52^ C 
was even registered at noon in the sun on Jmie 16. 

After that date, the heat diminished, but not a drop of rain fell tmtil 
June 25, after which, up to August 8, there were only a few slight showers, 
which were so eagerly absorbed by the dry ground that no traces weie left. 
Then began the period of great heat, which reached its maximum on Au- 
gust 13, 14 and 15, with temperatures of at least 16.5° C at night, +32^ C 
in the shade at noon and iu the sun. This heat afterwards decreased, 
but the period without rain lasted until the showers on September 20, and 
the more abundant rain on Sept. 27 which decided the fate of the crop. 

The grafted vines and the hybrid direct bearers behaved differently 
with regard to the drought. 

The *'Cots '' and Bretons as well as the Grolleaux'', in spite 
of their great resistance, showed the effect, especially in' arid .soils, by the 
drooping of their leaves. The bunches ceased to develop, the grapes did 
not increase in size, growth was slowed down, and no advance towards 
maturity was made until the , first rains in September. In the following 
fortnight, the basal leaves, which were still green, regained vigour, the 
grapes developed normally, although late, and the harvest was plentiful 
and of good quality. 

By means of a comparative examination, the author found that this 
was by no means the case' with hybrid direct bearers. 
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At first, at the moment when the floral clusteis emerged, it was noticed 
that their number was somewhat reduced and that, whilst the French vines 
had vigorous bunches with flue petals, the hyhiicl bearers had only small 
ones- Then the ^ drought came, and soon profoundly affected the hybrids 
ill every part ; the leaves, for the most part, dried up, showing that growth 
was entirely stopped. The bunches had undeveloped grapes consisting 
of fleshy, very acid pulp enclosed in a thick, tough skin. 

When the rains came and, decided the fate of the crop, it was found that 
they had come too late, as the drooping leaves no longer fulfilled their active 
function and the grapes remained small and miserably drooping. 

All the hybrids without exception w^ere severely tried, particularly 
white and red Seibel, Baco, T^Ialegue 1157-1 and Girerd 137. 

As regards fungoid disease and scorching, it can be said that, as the 
season had been so dry, disease hardly appeared, and there was practically 
no mildew and just a few attacks of oidium. Though the direct bearers 
did not suffer in tliis respect, the same cannot be said of scorching, which 
affected practically all the vineyard, fairly severely in certain regions, 
and caused an appreciable loss of the crop. 

The sudden heat on August 10 with + 52<^ Cin the sun and on AugustiS 
with 30° C, after a dull period, caused this damage to the uncovered bunches 
wMch were then in an awkward period of growth. The hybrids were 
severely tried because they themselves had no resistance. 

489 - The Behaviour of Certain Grafting-stock as regards the Great Drought of 1919, 
in the South of France. — See No. 533 of tins Review. 

490 - Effects of Summer Temperatures on the Geographical DisMhutlon and Ger- 
minating Capacity of the Seeds of Pimm sylvestris in Sweden. — See No. 536 
of tMs Review. ^ 

'491 - Calcium and Magnesium Content in Virgin and Cultivated Soils In Ohio. — 

Ames, J. W. and ScHOLLENmEEGER, C. J. (OMo Agricultiirai lixperiiiicut Station), in 
Soil Science, VoL VIII, No. 4, pp. 323-335, bibliography o! S works. Bfiltmiorc, igiy. 
The authors have e.stimated the contents of total and N/5 nitric acid 
soluble calcium and magnesium as well as the carbonate anti soil reaction 
of both cultivated and virgin soils in 23 localities in Ohio. 

The analytical data vshow that, in the. majority of virgin soils, there 
is a concentration of easily soluble calcium and magnesium near the surface, 
whilst, in cultivated soils, the subsoil contains more of these elements than 
the surface soil. 

There ate certain interesting relations between the proportion of the 
total soluble calcium and magnesium and the content of carbonate, as well 
as the soil reaction. Thus, when the proportion of the total soluble calcium 
and magnesium together, is relatively high, the soil often contains more 
carbonate and is more basic than similar soils containing a smaller propor- 
tion of soluble bases and this fact holds good for soils with a low percentage 
of carbonate as well as for those with a Mgh percentage. 
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493 - Absorption of Soil Constituents by Plants at Various Stages of Growth. — boed, 

J. S. (Professor of Agricultural Cliemistrs’’, College of Agriculture, University of California}, 
in the Jour ml of Agncultuml Research, Vol. XVIII, Xo. 2, pp. 51-72 -f i Fig. + Biblio- 
graphy of 9 works. Washington, B. C., 1919, 

Experiments were made with Beldi selected barley grown on a silty 
clay loom and on a fine sandy loam respectively in 1916 and 1917, and the 
•composition ryas analysed at various stages of growth. 

In spite of the diversity of soil and harvest, a considerable parallelism 
'was observed between vegetative growth and the successive changes of the 
rate of absorption of the plants. Thus, a large absorption was noted in 
the first stage, then a notable loss of potash and nitrogen in the plant in the 
second stage of growth ; then there is a fresh period of absorption, while, in 
the third stage, absorption practically ceases. The losses took place when the 
constituents of the a qiieoits extracts of the soil were at a minimum or 
close to it, and when the constituents migrated from the leaves to the ears. 

The authors are of the opinion that a high concentration of the soil 
solution is unnecessary and is even undesirable at certain stages of the growth 
of man y plants . They suggest that the research method followed with barley 
should be applied to other plants in the hope of obtaining data for the more 
rational formulation of experiments with sand and water cultures. 

493 * The Effects of Zinc in Experiments on Soils Contained In Zinc and Galvanised 
Iron Recipients, — Conner, S. T. (Dept, of Soils and Crops, Purdue University Agri- 
cultural Experiment Station, Eafayette, lad.), in the Journal of the Amrican Society of 
Agronomy, Vol. XII, No. 2, pp. 61-6..1. -h Bibliography of 9 works. Washington, 1930. 

During experiments with acid soils, in zinc and galvanised iron pots 
covered with paraffin wax, the crops in the second season unexpectedly 
decreased. On examining the literature on the subject, it was seen that 
zinc has usually a toxic action on crops and, in fact, the experimeital soils 
were analysed and found to contain zinc in haimful quantities when they 
were not limed, while, in those that had been given plenty of lime the zinc 
content was appreciably reduced. Thus, the acid soils in the pots contained 
from 0.021 to 0.088 % of zinc according to the acidity, while, in limed and 
non-acid soils, the zinc varied between 0.001 and 0.002 %. 

These results cun be explained by the fact that the paraffin wax coat- 
ing of the pots had a granular structuie, so that the acids of the soil could 
pass through and form zinc salts. No really protective and efficacious 
^-covering "has yet k'en found, and for this reason zinc should not be used 
with acid soils. The action of acid soils on the zinc shows that these soils 
really contain acids, i.e., theii acidity is chemical and not physical owing 
to selective absorption. 

494 - The Use of War Explosives for Industrial and Agricultural Purposes, — gari- 
baldi, C., ia the Giormle di Chimica Industrials, Year II, No. i, pp. 10-22 -f 9 Figs. Mi- 
lan, 1920 (i), 

Explosives which, owing to their chemical composition and their struc- 
ture, bum rapidly and which, by their lively and instantaneous combustion^ 

(i) See R., 1911, Nos. 2529, 3135 ; 3:912, Nos, 671, 777 , 139S ; 1913, No, 230 ; 1914, 
, No. 1092 ; 1917, Nos. 107, 1000 ; 1919, Nos. 19, 685 » 821, 1091. {Ed.) 
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give off gases at liigii temperatures and produce consideiable pressure, are 
iisitally considered as ininiag expldsivc.s, whose actioti is to s])1it up by 
the explosion. Amongst the commonest oik'S, which have long been used 
indtistiially for piercing, demolishing ' and destxojniig heavy, ciimbrotivS 
materials, for rectifying cuiials, work on mines, roads, etc., the different 
grades of d^aiamite and special black |)owdeis have so far token first place. 
Several iiioxe or less successful attempts have been made to adapt these 
explosives to agrlciiitiirai use. 

In 187c, Be Hamm, at Vienna, suggested the use of dynamite in agri- 
culture. In 1878, AsCjMstio SobrERO, the inventor of nitroglycerin, pu- 
blished in the Annali ddla R. Accademia d' AgyicoUura of Turin, the results 
obtained by using dynamite for agricultural purposes and lie also gave ins- 
tructions to fanners in the use of this explosive for breaking up land. As 
various disadvantages became aiJparent, and as the process was not generally 
adopted at that time for various reasons, without counting the absolute 
need of special knowledge and skilled workmen, these experiments weie 
not received with great interest in the agncultiiral world. vSeveral years 
passed, during which these expeiiments, if not completely abandoned, 
were at any rate somewhat neglected, until the subject was bravely taken 
up again and applied on a large sdile first in America, where an industry 
actuahy sprang up, and developed so that, in 1911, a single works in the 
United States sold 3 millon francs' worth of dynamite solely for breaking- 
up soil. Similar uses were tried in Europe, and Italy also followed this 
example. The use of dynamite and black powder, for felling trees, opening 
roads, excavating in rock and destroying bridges has always been jx^culiai 
to military sermces. 

Up to the present, dynamite has always been the explosive used in 
agriculture, whilst the modern explosives brought forward the recent 
war have only been used for military purposes. Now?-, there are huge 
stocks of them which cannot be utilised and which are easily subject to 
dangerous changes. New experiments have been made with these explo- 
sives, using past experience as a guide, and as these cannot Ix^ costly 
now, the object of the experiments wa.s to help tlie farnier to carry out 
work that he could not accomplish solely bj^'ordimiry means. ' ^ 

,, The explosives that have been tester] thus can be divided into three 
groups : — 

1) Progressive firing explosives, usin,g as a basis, nitrogl^TCiin , balis- 
tite and soleiiite, in sheets, slabs or threads. 

2) Trinitrotoluol (tritol, T. N. T.), which requires a detonator ; in 
crystals or granules, compressed or melted into blocks. 

3) Trinitrophenol (picric acid), also requires a detonator ;in crystals 
or fused in blocks like T. N. T. 

After having tested these new explosives destim d for mines in their 
special use, and after having found that they could replace dynamite, which 
is now^ very expensive, to make, the tests were turned to agricultural pur- 
poses, in order to find, whether they could be used for breaking' up so niuch 
land which henceforth need no loixgM remain uncultivated. 

' [4M] ' 
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Tlie first exiK^riments were made on arid, compact, stoD y soil, wbicli 
kid never been woikecl and was capable of breaking tlie coulters ,and twist- 
ing tlie sliare of tlie best of ploughs. 

Several holes, 70 cm. deep, weae made in a plain of this nature and 
cartiidgxes with 20 gm. of pjwdered T. IST. T. were placed in each hole. 
Tlie c^x])losioii reduced tlie soil to fragments within a diameter of 1.80 me- 
tres and more, and disturbed the soil all round in a circle of at^ least 50 cm. 
The soil was all broken up to a depth of 2 metres and signs of disturbance 
Vere found deeper still. 

Dynamite and black powder do not behave as well in this soil as in 
hard rock, as they need compactness in order to develop all their strength. 

After the way in which these explosives act in soil was ascertained, a 
large number of tests were made. 

Sixty holes, 30 miii. in diameter and 40 cm. d.eep, were made, alwa^’s 
in soil of the same nature, and' 20 were charged withbalistite, 20 withT. N. T. 
and 20 with picric acid, each in 100 gm. cartridges. The result was 60 
holes full of broken soil, always most broken towards the bottom, the soil 
being as finely broken up as if it had been done by hand. Sixty other 
holes were loaded with the same explosives, in the same amounts and under 
similar conditions to the preceding ones, but at a depth of 60 cm. The 
explosions wt.-re not so' loud and IcvSS .soil was thrown up. 

Further experimeiits were carried out with 60 mines loaded in the same 
way, but at a depth of 80 cm. The explosions were very dull and almost 
^^iinnoticed, little or no soil was thrown up and while the cavity formed in 
the previous tests was shaped like a glass or cylinder, in this case all that 
was foxuid was the surface soil cracked all over ; just below, however^ there 
was a flask-shaped hole ending in a point at the bottom, as much as 1.20 me- 
tres deep, and, with a diameter of about a metre, round which the soil had 
lx.*en much disturbed up to the surface, as in the previous cases. In this 
experiment, picric acid was found to be the best, as its action was felt over 
a wider zone than that of the other explosives. Whilst balistite, with slow- 
wer combust, ion, had broken up the earth splendidly at a slight depth, 
the other more rapid explosives were better, when placed deeper down 
in a liarder soil and with greater resistance to overcome. 

The explosives tested gave different results in soil according to the 
depth, at which they were placed, not so much on account of their chemical, 
'-.composition and mechanical action as of, various physical factors amongst 
which the density is directly or indirectly of the greatest importance. 

From the results showing the different behaviour of the explovsives as 
regards the charge and the effects produced at different depths and under 
different conditions, the authors deduced accurate rules for working larger 
areas of land which previously had been left uncultivated owing to the great 
cost of bringing them under cultivation. For breaking up compact soils 
which will be used for growing herbaceous crops, for which the soil does 
not need to be moved to any great depth, balistite is the best explosive to 
use, because it does what is required of it over a larger cultivable area, 
while T. N. T. and picric acid are more suitable for such w'ork as excavating 
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holes for planting trees. It shotild not be forgotten that all the above 
expexii'iieiits were carried out in soils of the same nature. If the soil and 
the cliaiges are varied, the same explosives will produce other types of 
broken-iip land which are always less efficacious from the fanning, 
standpoint, the more so as the soil becomes less tenacious, porous, light 
and less compact in type. 

Again, if the holes are made at greater distances apart, up to 2 me- 
tres ill evt'TY direction, and at a depth of 70 cm. with 100 gni. charges, 
the colics of soil left intact between the mines are bigger and have, in this 
case, a resistance that may cause trouble. 

But if the low's of holes alternate, instead of being arranged parallel 
ill squares, the volume of the cone is much reduced and, if the land has 
been mined with picric acid or T. N. T. (as these break up the soil very 
much at a certain depth, with the formation of flask-sliaped holes), when 
the plough passes over these inverted cones, almost, suspended hi space, it 
then breaks them down and mixes them with the rest of the soil. Over 
a hectare of soil that was considered to be impossible to work, was mined 
ill alternate rows on this system, and it is now completely cultivated, plough- 
ed and ready to be sown . 

It should be remembered that, in sloping ground, the explosion un- 
doubtedly produces most effect if a fairly heavy charge is fired in the lowest 
range of mines, following it in the diherent rows with the normal charge ; 
the direction should never be from the top rows to the bottom ones. In 
the first case, the explosion forms a chain of fairly pronounced ditches, . 
and in my case the soil is shaken. The second row, finding the weak spot, 
explodes towards the first ; similarly the third loW' explodes on the vSecond 
and so on. In this way, the soil is mixed more intimately, and along the 
last row to he exploded, a furrow can be seen that might have been opened 
by a idougln This conformation con exist in flat land, but not to such 
a.u extent, as there is no slope to help in producii;g it. Agjiin, in all soils, 
2)articularly those' with slopes of varying steepness, thc^ explosii^-e is more 
effective according to the direction in wMch the mine points. WlKjre there 
is a slope, the holes should never be made in a diU'Ction ixuqxtidicLilat 
to the horizon, but should always be inclined according^ io the slo];x’: of the 
soil. Even in flat land the holes slioulcl not be vertical but inclined to 
one side. 

Blxpcuiments in damp, sandy soils of a softer nature arc of no interest, 
as such soils can be worked by kind. In damp soils, T. N. T. and picric 
acid require spc^cial precautions, But if they are not exposed to i.lie.sc' ex- 
ceptional conclitions ' for lon.g, they act just as well a.s in damp vsoil. In 
soft soil, T. N. T. and picric acid only hollow out caverjis, and evc:n ordinary 
balistite is too energetic. It also also worth rememheriBg that ii the ca- 
\nties produofid by the explosion in hard, 'Stony soils ate S'lirroitnded by 
zones were the soil is extensively cracked (w^hich assists the growth of tender 
roots and helps thenr to become 'vigorous, while enabling the excess water 
to drain away^ or the absorption of the water required by the plant), in 
soft soils, especially damp ones, the explosion projects particles of soil 
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from the centre of the zone of the explosion into the pores of the surround- 
ing earth, thus producing a hard, compact wall with a smooth surface ; 
this physical condition is worse than the previous one. 

Experiments carried out in the United vStates, in Australia, Malaya, 
Ceylon, Switzerland and England negatix^e the h^^pothesis that land worked 
hy means of explosix^es is poisoned aixd thus injurious to plant life. The 
lack of plant life on shell craters is no proof to the contrary, firstly because 
alJowance must be made for the shock of the wave produced by the explo- 
sion of enormous charges on the ground and for the high tempeiatuxe 
of the gases generated. At greater depths, and with time and the action 
of atmospheric agencies, only a minimum part of these gases can be absorbed 
by the soil and afterwards changed to salts, whilst the greater part, escapes 
through cracks and openings into the air. Again, if vegetation wds absent 
or even scanty, it soon reappears and shows more vigour than ever. As 
regards the decomposition products of the explosives in question, they are 
of such a nature as to leave no room for doubt. Picric achl gives off 
carbon dioxide, carbon monoxide, hydrogen, methane and nitrogen ; 
T. N. T. gives off carbon dioxide, carbon monoxide, hydrogen and winter, 
while the balistites and the povrders based on nitroglycerin and nitrocel- 
lulose give off the same gases, with the exception of carbon monoxide. 

From the economic point of view, the use of explosives for working 
hard, compact, rocky soils is generally the best, especially for work that 
does not reqiihe a general axid continuous breaking up, whether on the 
surface or in the subsoil, but which needs a partial displacement of the soil, 
limited to narrow strips for ditches, small areas for plantations of trees, 
for absorbent wells, for removing tree stumps, etc. 

Explosives, by lifting the soilwihin a certain radius and splitting up 
the layers in all directions, makes it easy for ploughs to continue in the fol- 
lowing year, because they leave the soil porous and absorbent in its deepest 
parts and give life to abandoned and uncultivated areas by enriching the 
soil with a bunqrer crop the first year, thus giving it a value it had never 
had before. The economy due to the use of explosives, compared with 
the cOvSt of tilling the ground with the usual implements, varies from 25 
to 30 %, and if the ever-increasing cost of manual labour is taken into ac- 
cotiiit, these figures can be increased by another 13 %. 

In order to obtain good results from the use of explosives, it is abso- 
lutely essexitial that the person directing the work should know^ the best 
practical methods, wliile keeping in mind the results of previous experiments, 
as the quality and quantity of explosive and the method of preparation 
vary according to the nature and equalities of the soils and according to 
the objective desired. 

So that the work can be done cheaply, improved apparatus is required 
and a number of detailed official regulations which might prevent conti- 
nuous, profitable work should be altered so as to help agriculture. Again, 
the cost of the explosives should not be too high, as the cost of the work 
depends largely upon the help it affords. 

In Italy, especially in thc Roman Campagna, in Apulia, Calabria, 
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Tuscany^ tlie province of Ferrara, etc., there are hnntlreds of thoiisonds 
of acrCvS of uncultivated land, which remain tintilled simply because, with 
the available inethorls, the resulting profit would not cover the expense, 
and because the machines most aflapted to the ])iir|)ose would, not give 
better results. Were these soils all cultivated, Italy would be scdf suffi- 
cient, as she would produce possibly more than her own needs, and as miicii 
money would not leave the country. Since the Italian Go vennueiit ac- 
tually possesses enormous quantities of explosives as war surplus, the au- 
thor hopes that the experiments now being carried out in various regions 
of Italy for the benefit of agriculture will attract the attciiitioii of the Gov- 
enimeiit, which ought to encourage and support the attempt to find the 
best solution of the question of using explosives for the benefit of farmers 
and the whole country. 

495 - The Problem of Brought in the North-East Region of Brazil and the Measures 
taken by the Brazilian Government. — I. O problema das seccas no Nordeste Brasiloito, 
A meusageni do Sr. Presideute da Republica, Repuhlicm dos BsUfdos Unidos do Brasil, 
Bolctim do Ministmo das Reli( 6 es EximoreSfNo. 3, pp. 59-62. Rio do vSaudro, Septem- 
ber, 1919. — II. Id., A iuiciativa do Governo para a sua solU9ao, Ibid., No. 6, pp. 59-G(.», 
December, 1919. — III. Braga, B., Sbccas do Nordeste e lleorgatiizarao ecoiiomica, 
p. 88. Rio de Janeiro, 1919 (i). 

The rainfall in Brazil is very evenly distributed, for the greater part 
of its area constitutes a tjrpical zone as regards humidity. An exception, 
however, is furnished by the north-east region which projects into the Atlan- 
tic and is somewhat distant from the coast. There wc find a semi-arid 
zone surrounded by a semi-humid belt which stretches from the north of 
the State of Minas ‘Geraes to Ceara. This zone is subject to intermittent 
drought, the cause of w^hich is not so much the absolute lack of rain a.s its 
irregular distribution, and it corresponds to the trade-wind zone of the 
central Atlantic. 

This problem was very carefully considered by the Brazilian Govern- 
ment after the great drought in 1877, '^'^'hich caused the loss of many Im- 
man lives as well as large amounts of rural property. With the object 
of preventing harm from drought in this region, the Govcimment, in 1909, 
set u.p an Inspectorate of works against drought’', whose prelbiiiiiary 
task was to study the problem from the physiographical point of view, 
not forgetting practical measures such as forest and forage crops, the cons- 
truction of roads, reservoirs and dams, the provision of wells, fish-breed- 
ing, etc. 

Without interfering with this plan, the Brazilian President, Dr. luu- 
tACio Pbssoa, in a message quoted at the beginning of the article, considers 

(1) See also: — Dedgado de Carvalho, C, M., Brazilkm Meteorology, p, 52H, lyondois, 
1917 ; Morez, H., Btat actucl de la meteoroiogie agricolc au Bresil ; Review of xigricuUunil 
Infomation and Plant Diseases, Year IV, No. 9, pp. 1356-1338. Rome, 1913; Crandaw., R., 
and William, H., Carta plnviometrica da Regiao semi-aricla do BraBiL Rio de Janeiro, 
1910 ; Bosghesani, G. H. R. Blanisfero udometrico deltirrigazione. Conmissione Rmk per 
sUidi e -proposte rdaim ad opere di inigaziom, Seconda Rehmne, Part. HI. Bergamo, x 91 6. 
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tJiat, on Ihe basis of the good results obtained in Egypt, India, and the 
United States, the redamation of desert lands is equally possible for the 
area of Brazil in question, and that the public authorities should preferabl}^ 
pay attention to the conservation and utilisation of the water resources 
by means of large darns and reservoirs. The cost of this would obviously 
be enornious, but experiments made in other countries show that part 
of the cost could be recovered in a few years hy the increased revenue 
from taxes, owing to the greater value of irrigated land and to the greater 
prosperity of the population.. The fear that there would be insufiicieiit 
water to feed the reservoirs in such a w’^ay as to make them really useful 
cannot be justified, as a lengthy study of the h3nlro metrical conditions 
in the state of Ceara, which is least fa\'OUred as regards this, revealed an 
annmil precipitation of 8o iinlliard cn. metres, i6 milliards of which could 
be gathered and used fo r irrigating over a million hectares. Eor thi s re ason, 
sanction is asked for the emission of a loan of 67 200 000 fr. a yeo.r (par 
value), until a total of 336 niillion fr. is reached. This money will be used 
for the construction and upkeep of large reservoirs of irrigation canals ami 
sup])lementary works necessary for irrigating the cultivable soils in the 
north-eastern region of Brazil. 

Idle Brazilian Congress has recently passed a decree autliorising the 
creation of a special reserve to provide for necessary expenses as Avell as 
for the interest on and the amortisation of the loan mentioned above. 
The fund will be formed by — • a) 2 % of the general revenues of the Re- 
public diiri ng the period required for carr3dng out the w’ork ; b) 2-5 % of 
the ordinary revenues of each state interested, to be laid out, wdth the pre- 
vious approval of the Ec-deral Government, either in cash or in public 
lands ; e) the proceeds of the sale of land ceded by the states or of lands that 
could be expropriated ; d) the revenues from irrigation work; <•) contribu- 
tions from any other source. 

Eand required as sites for irrigation works, iiuindated land and forests 
necessary for the coii^t^ervation of watercourses will l>e considered as of 
public utility as regards expropriation. 

The Federal Government wdll exploit and administer tlie inigation 
w'urks until the cost is fully repaid. Irrigation and maintenance taxes 
will be established as well as rent for the expropriaUd land. If the ow- 
ners fail to cultivate their lauds in accordance with rules laid down tlie 
Governraent, sncli lands will be conliscated, as they will also be if no taxes 
are paid for 2 3x*ars. Again, when conliscated land is sold or let, preference 
will be given to the families of farmers who live in the state in whose terri- 
tory the irrigated land is situated ; in any case only small areas will be ceded. 

At the same time, the Government will attack agronomists and vete- 
rinary surgeons to the agricultural services of tke area in question and will 
provide the farmers, eitlier by loan or by sale, with the tools, seeds, fertili- 
sers and everything needed for improving the fertility of the soil and to 
preserve, utilise, transport and market its products, 

M. C. Braoa, a Federal Deputy, showed, in a statement made before 
tke Finance Commission of tke Brazilian National Congress, that stock 
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rearing olTeivS better prospects of success in iiorlli-eastern Brazil than cot- 
ton growing and irrigated crox)s. He estimates that one irrigated hectare 
tinder cottoig yields 12 quintals of cotton worth, about C)oo fr., wliilst one 
hectare drvvvii to pa.sture .for fattening st’jck will yield 850 fig ; this slight 
difference is than compensated for by the manuring of tlie soil, by 

the vSiiiallcr risk and by a lower cost. 

Oti account of tlie great irregularity of the raiiifall, shown by tlie fol- 
lowing table : 


Raiuiall ru jour lyl)ical localiiics. 



I 

11 

III 

IV 

1904 

i I 265 Him 

230 mm 

456 mm 

■ I 134 mm 

1905 * . • 

1467 

4<’3 


X X 3 1 

1906 

1773 

487 

737 

I 579 

1907 

837 

245 

391 

1 7^5 

Yearly averages 

1 380 nim^ 

SrS mm 

450 mni 

1 

t 135 111111 

r ^.-~ .-T ■■ 






M. Braga considers that the transport question is of immediate im- 
portance and that a suitable network of railways and carriage roads 
would, in years of drought, enable the population to emigrate from 
one zone of a region to utiother with more abundant rainfall, so that the 
30 million inhabitants and the livestock of nortli-eastern .Brazil would, 
if the3r desired, have a possible outlet towards the large irrigation centres 
suitably distributed over the countr}^ As no great irrigation scheme is 
exclusively based, with a few exceptions, on rainfall, 1.)ut rather on water 
derived from pernianeiit rivers, and considering constructional dilliculties 
M. Braga thinks that it would be best to construct the lliree largest reser- 
voirs- for each of tlie three vStates that suffer most from drought, viz., Ceara, 
Rio Grande do Norte, and Parah^dra, and if tlupy give* good cultural and 
socitd results, there would be no reason to jirevent their exteusioii am! de- 
velopment. 

496 - Irrigation of Field Crops : Experinients in Nevada, U. S« k. — Kisac.nx, c. s. a.iui 

ITARUMAN, C,, ui BuIleimNih fiO, A^riculHwfl JLvpermmU Universily of NamdOp 

pp. 20 Figs. Carson City, Noviula, 191' 9. 

Discussion of the metliods of irrigation used in Nevada; water supply 
and area irrigated by the vState ; factors affecting the results of irriga- 
tion water ; description of experiments on irrigated held crops including 
alfalfa, wheat, potatoes, red clover and sugar beet. 

In 1918, 900 000 acres or about 1.3 % of the a.rea of Nevada was 
irrigated, and ptodtieed ap|>toxiniately some 145 000 acres of alfalfa, 80 000 
acres of wheat and 15000 acres of potatoes. The chief rivers that 
supply irrigation water, are the Humboldt, Trnckee, Carson, Walker, and 
Muddy ; tlie Humboldt waters over half the total irrigated area , 



IRRIGATION AND BRAINAGG 


547 


Most of tlie alfalfa and cereals acreage is irrigated by flooding, while 
potatoes and otlier hoed crops are irrigated by means of irrigation 
ftitrows. 

The chief factors that influence the elTect of the irrigation water are 
the type of soil, its topograph}^, the presence of a crust near the surface, 
the annual rainfall, and evaporation. The soil type causes more variation 
ill the ctuaiitity of water required for irrigation than any other factor. 

The average results of the experiments made with alfalfa during the 
period igod-igii show that with a total consumption of 3.27 acre feet of 
irrigation water, a yield of 5.93 tons of hay per acre is obtained. In 
the 5-year period 1914-1918, there was not sufficient rainfall during the 
growth period to influence the soihmoisture content of the soil. When 
irrigation was delayed until the alfalfa began to wither, the unit yield 
was relatively low ; there w’-as, however, a very high yield when irrigation 
w^as practised wlien the plants had only assumed a dark colour. The most 
economic irrigation for alfalfa was accomplished with a total irrigation of 
3.5 ft., of water, each time the plants showed need of wmter by turning 
dark green in colour. 

Soil moisture determinations showed that, with an irrigation of 6 in, 
of water, 70-% of it was retained in the fi.rst 4 ft., of soil; but with this, 
the lowest crop per unit volume of water consumed was obtained, or 6.18 
tons of hay per acre for a 81 in., layer of water. Soil moisture determi- 
nations also showed that only 25 % of a la^^er of 12 in., of water was 
retained by a surface layer of soil 4 ft., deep. In irrigated alfalfa fields, 
the decrease of the soil moisture content at mowing time was generally 
greater when 9 and 12 in., of water were given, while the total quantity 
of irrigation water retained in the soil was greatest at the time of the two 
last periods of wilting. 

In experiments made with wheat during the 5-year period 1914-1918, 
3 and 7 ill., was given during two or more of the typical growth periods, 
i. e,, appearance of the fifth leaf, ear formation, flowering, milky consis- 
tency of the grains, pasty consistency. The niaxinuim yield was obtained 
with 28 in., of water in four applications, omitting that of the period 
when the fifth leaf appeared. The maximum yield with 3 irrigations was 
obtained with 21 in., of water, omitting the irrigatioiivS given during the 
first and last of the above-mentioned 5 periods. The average yields of 
wheat were considerably higher wdien 7 in., of water was given than 
with 3 in., at each irrigation. The yields were relatively low when the 
irrigations of the ear-formation and flowering periods were omitted, which 
allows a very critical period for wheat as regards its need for water, bet- 
ween ear formation and the period when the seeds are of a milky consistency. 
The highest yield was obtained by giving 9 in., of water in 2 irrigations, 
one before and one after earing. High unit yields were usually accompa- 
nied by the greatest decrease in the .soil moisture content at harvest time 
compared with the soil moisture content before the first irrigation. 

In the experiments with potatoes, continued during the 4-year period 
1914-1917, the heaviest crop was obtained with a total irrigation of '16.5 m., 
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of water, distributed in 3 in., applications wlieii tlie plants showed a ten 
denc}^ to wilt. 

Irrigatimi experiments with clover showed a gradual decrease in yield 
in as the wilting period of the plants advanced at the time r>f irrigfitiom 

Sugar beets gave the heaviest crop with 18 im, of Avuter in 3 im, 
applications. 

The results show, generally speaking that the most economical use of 
\¥ater consisted in giving a total of 3.5 ft., at the rate of (> in., pei 
time for alfalfa and clover ; with a total of 2.3 ft., in 3 im, a time for 
application for wheat with a total of 1.5 ft., in 3 im, applications for 
potatoes and sugar beets. When alfalfa is used for autiiiTiii pasLtite aftd* 
the last mowing, asually an extra irrigation is required after llie last 
harvest. 


497 - The Preservation of Liquid Manure. — Kristensen, r. k., in the Tidackrifi for 

PUmkavl, Vol. XXVI, rt. 3, pp. /^85"490. Copeiilmgcn, 1919. 

The Danish State Agricultural Experiment >Stati()n at Askov has car- 
ried out experiments on the preservation of liquid manure by adding sul- 
phuric acid or superphosphate. 

The liquid manure used contained 0.478 % of nitrogen, of uhicii 
0.418 % was present as ammonia. It was placed in porcelain dishes and 
evaporated on a water-bath ; a series of 5 ce. samples was treated with 
from 0 to 32.5 cc. of decinormal sulphuric acid and with from 0.1 to 1.5 gm. 
of 18 % superphosphate. 

The results obtained showed that two-thirds of the acid used Avas re- 
tained by the ammonia, and the rest by the other bases. Very small 
quantities of add had practically no eifect on the conservation of tlie am- 
monia ; in order to fix all that contained in the 5 ec. : warn pie, 1,3 gm.of 
superpliosphate or 22.5 cc. of decinormal sulplniric acid was riajuired. 

498 “ Experiments and Researches on "Tetraphosphate”. a., in the Qm~ 

nak di Chimica Indusimkf Year II, No. i, pp. 8-9. Milan, Janiuiry, i <,).:<> (i). 

vSonie lour years ago, a product called tetraphosplrate”, made and 
marketed by a company bearing the .same name, gavt' rise to a large num- 
ber of publications and to much discusskyii, Publications in its favour 
upheld and still uphold that it has the same fertilising AJ'ahie as supta'|)lios- 
phate, but without the acidity 01 that product which, is so in jnri()iis to cer- 
tain soils and harmful to the bags, ajid that it provides plK)si)lH)rie .acid 
at a cheaper rate than superphosphate. 

After a chemical and petrographical examination of a few samples, 
■ the author, in a public lecture given in May, at the Pligliet vSehool 
of Agriculture at Milan, expressed the opinion that it is substantially not- 
hing else than phosphorite. This announcement led to discussion even at 
the lecture; interested persons held that the samples sent to the labora- 
tory Avere probably not indeiitical with the commercial product, that it 

(i) See R., 1916, No. 1063. {Ed.] ' , 
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was not piiixtly a question of pliospliatite, but of pliospliorite radically 
changed by Itatiiieiit, and that, in addition, practical tests bad given re- 
suits lavotirable to the new product. The representatives and maiiufao 
tiirers of su|)er[>liosphate then suggested that a commission, presided over 
by tJie juitlior, sliould study the product in detail by means of cultural tests. 
The represeiitatives of the Ictrapliosphate company accepted the proposal 
and the commission was set up. It has now published a report on its work 
and oil tlie cultural tests carried out during 1916-17 and 1917-18. A 
summai'y of the report is given below. 

In accordance with the plan decided on, the commission saw the ac- 
tual preparation of the product which, according to the patent specifica- 
ti:)!!, consists esseiitiall}^ in mixing ground phosphorite with 6 % of a mix- 
ture, known as the reagent ”, composed of calcium and magnesium carbo- 
nates, sodium sulphate and carbonate ; the whole mixture is heated in a 
furnace and the mass while still hot is hydrated. The process took place 
in a special plant belonging to the superphosphate factory of the co-ope- 
rative agricultural consortium of Tocli (Milan). 

Tile cominissioii took samples of the phosphorite and of the mix- 
ture of phospliorite and reagent before heating and of the product obtained 
after heating and hydration ; these samples were examined chemically and 
petrograpliically, in the latter case by Prof. Artini, director of the muni- 
cipal museum of Milan. The results of both the chemical and petrogra- 
phieal examinations showed that no chemical or structural change had 
taken place in the raw material (phosphorite,) during heating and subse- 
quent hydration, under the conditions of manufacture as seen by the com- 
misvsion. Neglecting the salts added in the '' reagent the original phos- 
phorite was still to be found. 

In spite of this, the commission, admitting that some fact might 
have escaped notice and wishing to neglect nothing, decided to make com- 
].)arative experiments in pots, boxes and in the field, with different plants 
and soils. The report gives full details of thse experiments andMiereit may 
simply be said that, in each test, with the same plant and the same soil, 
the same potassic and nitrogenous fertilisers 'were given in' equal amounts, 
and that comparisons were made between the different phosphatic ferti- 
lisers, i. e., phosphorite, tetraphosphate, and superphosphate, which were 
given in such a way as to contain equal amounts of phosphoric acid and in 
a pot or plot, the same treatment with nitrogen and potash, save that no 
phosphatic fertiliser' w-as given. 

The fineness of division of the tetraphosphate compared with that of 
superphosphate was examined, but only negligible differences were found 
on carrying out laevigation. 

None of the tests made in 1916-1917 gave positive results, for not only 
were the differences between the various phosphatic fertilisers slight, but 
they were also slight between the pots with phosphatic fertilisers and those 
without phosphates and, in one experiment, the control produced more than 
the pots or plots given fertilisers. This may possibly be due to the fact 
^that, on analyses, carried out during the tests and not previous to them (in 

lim] 
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order to save time), the soils used were Eouiidtobe all relatively rich in 
phosphoric acid, viz., from J: 2 ^— 2,20 per 1000 of soil. Therefore, de- 
finite coiicliisions cannot be drawn from tJiese tests. 

On tlie coiitra.ry, however, signilicaiit results were obtained in 1917* 
1918, ill which year several te.sts luid to be discarded, because, in one cuvsc, 
the crop was ruined by liail and in otliers because tlie cr<’)ps were daniaged 
by parasitCvS, But all the other le.sts were completed without hindrance, 
and deiiiute eonclnsioiis can be drawn. The yields obtained in 1917-18 
show that : — phosphorite and tctrapJiosphate alway.s produced a little 
more than the control with phosphatic fertiliser ; that both were always 
inferior to superphosphate ; that there 'were only slight differences between 
phosphorite and tetra phosphate, and these mostly came within the limits 
of experimental error. 

499 - Fertilising ¥alue o! Broom Millet ’h Ash •— guthiue, f. b., io the Agrimiiimii 

GoLzeitc of Now South Wales, VoL XXX, Pt. 10, p, 735. Sydney, 1919. 

The ash of broom niillet is comparatively rich in potash and, with llie 
present price of 15 s. per unit of potash, a ton of the a.shis worth about 
£. II, though, under normal conditions, this figure would only be about 
£. 3.136'. It should not be forgotten, however, that the ash contains about 
4*5 % of phosphoric acid. 


Ait(dysi.s of sd^inc usli. 


Moislnre 2.59 % 

Insoluble 57.23 

Oxide of iron and i 
» 

alnmina . . . . ^ ‘ 

Ivhne. . 6. 1 1 

Magnesia. . 3.53 


Potash. 15 - 53 % 

Soda 1.07 

Phosphoric acid. .... 4.67 

Sulphuric anhidride . . 2,46 

Carbonic acid 2.4.0 

Clilorhie 0.77 


500 - Sniphuf as a Fertiliser. — vSoxuskbadm, U. O-., in KiuhiI Lanillbruks Akadmiens 
Handltw^ar och Tidskrijl, Year IWUll, No. 6, pp. 357-3(>3. Binhophig, 1919, 

The author reviews the literature dealing witli siil])liut as a fertiliser 
and gives the results of his exjKuiiumits. These were carrit*d out witli ftiuly 
groiind stick sulpliiir, using if) glass jars containing 24 kg, of soil, growing 
oats from May 5 to August 11, iqKj. Tlie jars were divddul into .|. scries 
of 4 jars. The following yields were obtained : 




Crop 


Weight of 

lUliio 


total 

Crain 

Straw 

looo grains 

Straw : Grain 

Series I (without sul- 

gm. 

gm. 

gtti-" 

gm. 


phur) . . . 

» II (i gm. of sul- 

60.2 

26.3 

33'5 

34-3 

1.288 

phur per jar) 

62.1 

26,4 

35-7 

36.5 

X.352 

» III (2 gin. per Jar) 

. 59 . 2 ' 

24.9 

34-3 

35-6 

1-377 

% IV (5 gtn, » » } 

I 62.4 

27.6 

34-8 

36.1 

1.260 
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The greatest differences found do not amount to double tlie probable 
error, whilst, in order to obtain safe data, they sliould be treble, without 
considering that the differejices are not all of the same sign. 


501 -Papillouaeeae in the Mostaganem Sands, Algeria, 

r/i* la Socitie i'Uistoire NcUurellc de VAfrique du Nord, Yol. X, No. 3, pp. 66-69. Algiers, 
March 15, 1919.' 

Idle various researches on the root nodnles of leguminous plants liave 
led to the general conclttsiou that root nodules are to be found mainly 
on Ivegumiiioseae growing in poor soils. 

There are exceptions to this rule, as the author found in the environ- 
iiieiit in which he has investigated the Papilionaccae for four years. This 
is the case with particularly poor sands that have been formed from astien 
gritstones (upper Pliocene) and which occur on the Mostaganem littoral. 

From his researches he lias deduced the following conclusions: 

1) Papilionaccae growing in poor, dry, sandy soils, have no root 
nodules ; those of rich soils, whether wild or cultivated, bear root nodules. 

2) Bacterial symbiosis may occur in poor soils if there is sufficient 
moisture. However, under these conditions many Paplionaceae still have 
no root nodnles. 

3) Moisture favours nodule formation to tlie greatest degree. Very 
dry soils, no matter what their physical or chemical composition may be, 
are unsuitable for the growth of nodules on Papilionaceae, 

4) In genend, no nodules are formed on a papilionaceous plant 
•growing under unfavourable conditions of nutrition. 

5) The structure of the root influences the intervention of the bac- 
teria, for nodulevS are alwa3^s most numerous on roots with well developed 
cortical layers. 

6) The presence of root nodules is apparently related to the area of 
the aerial assimilating surfaces of the plant. 

7) Nitrate of soda does not prevent nodule lorniatiori in the Pa- 
pilionaceae {Falui, Ciccr, Trijolmny, 
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- Contrlhution to the Study of the Immediate Composition of Maize Seeds. — 

Passewni, N., In the BolkUino ddla Socicld ihiUana per la studio ddl\dme 4 iki mm, Vol. I, 

■ Nos. 1-3, pp. i 7 ’ 3 <-h TTorence, 1919. 

barge iiunibers of analyses of maize seeds have been made. Some 
workers say they are very rich in total nitrogen, as for example 
PAsguAUNi, who found as much as 11.6 % of nitrogenous matter in 
Italian maize, Boussingatjlt, who found 12.8 %, and PoiTiELE, who 
found 14.3 % in the, ‘‘ Cinquantain de Hoiigrie'h But most analyses 
show a much lower content of from 7 to ii % in seeds containing 12 
to 14 % of water. 

A fresh series of analyses was carried out by the author on Italian 
and American maize ; the results, shown in the appended table, prove 
that maize is one of the poorest food cereals as- regards protein con- 
tent^ as the total nitrogen content varied between 0.979 and 2.X20 %, 
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with an average of i.0o(> %. The tuaximitm percentage was eontaiiiecl b}.’- 
an American iiiaizo specially selected for increased nitrogen content. When 
grown at Thuiglia (jiroviuce of Pisa, Italy), this maize retained, at least 
during 2 coiiscciitive years, a higher nitrogen content, than any of the 
other saiii|)ies ainilysed ; thus the percentage underwent a decrease that 
was grea,tcr in the ilrst year of reproduction in Italy tluiii in t,he 
second. 

Amongst maize varieties rieh in nitrogen, the author inentinns Ze 4 t 
roslydla (it toothed maize which, when grown in Italy, contains 2.088 7 ^ 
of total nitrogein 


Maize frc»m Scandicci (Florence,' 
Maize from lyOreiizaiia (Pisa) . 


Nitrrgeu soluble in aicoUol 


PIcUlV 

% 

0.505 » 


vSemoliua 

0.731 % 
0.679 )) 


Braji 

0-383 % 


.•:tA'i//vsr.'i' oj maize of consuined in lialy. 



0 



Actual composition % 



i 





Maize 

{whole flour) 

0 

0 Sfi' 

wa| 

ia 

.SP tc ' 

<U 1 

t- 1 

■2 

Crude protein 

Fat 

(ether extract) 

Starch 

Pentoses 
{like arabinose) 

Pentosans 

f= pento.ses >: 0,88} ; 

Fibre 

< 

Total nitrogen % 

. 0 

O" 

2 

*3 

0 

1 
< 

Nitrogen 
in crude zeiii % 

S "CJ 
o’l 

"cd ’3 

■§£• 

' 

i ^ 

S's. 

0*3 

R W 

S o'® 

lg 

'* aS 

Native red .Ctoui 















Ivoreiizaua . . . 

— 

i,e .667 

8.525 

6.1.40 

56.250 

2.222 

1.95.5 

1.850 

X..483 

1.364 

0.979 

0.643 
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On calciilaiilig llie average when including the data from 16 other 
analyses carried out by the author [Atii della R. Accademia dm Georgofdi 
Series V, VoL XI, 1914,1110 total nitrogen works out at 1.292%. The. 
nitrogen of tlie crude z,ein (soluble in alcohol) represents on an average 
about two filths of the total nitrogen though it is almost half in some 
saiii|)1es. 

On Screening, whole maize flour separates into fine flour, semolina, 
and bran consisting of the remains of the husk. The semolina contains the 
highest percentage of crude zein, as is sliown in the adjoiiiiiig table: 

503 ““ On the Composition of Sorghum. —WiLi.AMAivr, j. j., west, n. m.,;vSpriestersbach, 

X>. O. atid i loLM, G. lUj in the Journal of Agricultural Eesearchi Vol. XVIII, No. i, pp. i- 

31, 1 8 dicignuns, bibliograplw of 22 publications. WasMngtoii, October i, 1919. 

In 1877, the U, Department of Agriculture undertook a study of 
sorgluuii {Soigliu-m vulf!;arc) as a sugar plant. Since then tlioiisands of ana- 
lyses of the juice of different varieties of sorghum have been made and pu- 
blished. Thus, well defined knowledge is available on the qualities and 
quantities of sugar present in sorghum juice, particularly in the sorghums 
grown in the temperate zone of the United States. In vSome papers, the 
effect of heading on the composition of the juice has been studied, while 
in others studies have been made of the technique of the preparation of 
sorghiini syrup. But when Mr. WEST (one of the authors) began to give 
a better economic and scientific basis to the sorghum sugar industry in 
Minnesota in 1912, the need for further research became apparent : as 
regards the effect of climatic factors on the composition of the cane, more 
exact knowledge was needed concerning the behaviour of sorghum brought 
to the north in th.e most northerly limits of its zone ; 2) in order to lengthen 
tbe crushing season as much as possible, the cane ought to be used just 
before it is ripe and quite often after the death of canes killed by frost ; 
3) the methods of purification and evaporation commonly used needed 
improvement and standardisation ; 4) for economic reasons, the small 
sorghum sugar works, with inefficient mills, where little or no purification 
took place and wliere evaporation was slow, should be replaced by the large 
mill, otherwise the fall observed in the production of sorgliuiii syrup during 
the last 30 y-ears would continue. Data of practical as well of scientific 
interest have been obtained by researches on this subject at the Minnesota 
Agricultural Bxperiment Station. The latter have been collected in Bid- 
lelin 187 of that vStatioii, whilst the former are summarised in this abstract. 

Three varieties of sorghum — Minnesota Early Amber, Early Rose, 
Dakota Amber * — were chosen in order to study the progressive growth 
of the plant and the chemical composition of its different parts. 

During one season, a determination was made of the relative propor- 
tion of weight of leaves, panicles and stripped cane in the freshly cut plant 
and in the partially dried plant. In the whole plant, the dry matter was 
continualiy on the increase up to maturity. The content of crude fibre 
decreases in a proportion practically equal to that of the increase of 
soluble carbohydrates, and the percentage of crude fat, ash and protein 
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remains praeticall}^ constant for all the periods of growl li observed. 
When tlie total qiiaiititievS of each constituent present in llie plant at the 
dirfet.enl period of growth are calculated, it can be seen that tlie plant 
builds uj) its cell structure of cellulose, in'otein and iniiieral matter 
during the first ]>art of its growth period, and that tlie subsequent 
periods of growth consist in the filling tip of tlic'se tissues by carbo- 
liyd rates (sta,rch in the seeds and sugar in the stems). No data, were 
found that "tended to show that the leaves give up tlieir carbohydrates 
to the stem. The food value of the leaves is greater the older the 
plant. 

The maturation of the panicles consists almost entirely in the filling 
up of a skeleton of cellulose and protein by starch. There is a considerable 
accumulation of mineral matter in the leaves, probably due to lime and 
silica. When an equal volume of alcohol is added to llie juice expressed 
from the canes, a precipitate is obtained consisting of three parts : - i) pro- 

teins ; suspended cellular matter derived from the crushing of the tibre 
in the mills ; 3) true gums : the gums are masses of galactanes and pen- 
tosans with about 20 % of mineral matter, especially lime magnesia and 
potasli. The organic acids found in sorghum are aconitic, malic, citric, 
tartaric and oxalic acids. 

The amido-nitrogen is |)reseiit in high proportions in tlie juice of sor- 
ghum as well as in the ripe cane. This constitutes an important factor 
amongst the causes of dililculty of purifying sorghum juice for the prodiio 
tioii of syrup or sugar. The hallowing nitrogenous substances have been 
found in sorghum juice: ' — 1-leucine; d-l-asparagine ; glutamine ; cys- 
tine (?) ; aspartic acid. 

The juice of the secondary stems is similar in composition to that 
of juice from the main stem during the same period of ripening. ITow'cver, 
the maturation of the secondary stems is usually 3 weeks later than that 
of the main stem. The middle nodes of the stem, compared with the up- 
per and lower nodes, contain more saccharovSe and total vStigar, but less 
dextrose and laevulose. The upper nodes contain so little sugar and their 
juice has such an extremely low coefficient of imrity that it is advisable to 
exclude them from the crushing whem |)reparing syrup. 

The stems of sorghum growing in Mimiesota contain a imtcli lower 
percentage of sugar than tliat in sorghum growing in regions willi a longer 
and wanner growth period. Several observations make it probable tliat 
if the onset of frost could be retarded, the proportion of saccharose and re- 
ducing sugars in sorghums usually considered to be ripe would rise dttriiig 
7 or 10 days and a larger quantity of total sugars would be elaborated. 
The juice of sorghums growing in the northern zone is of greater purity 
than the juice of sorghums growing in the southern zone. It is a pheno- 
menon of precocious ripening that shows in most plants grown under sub- 
optimum conditions : at the period when the panicle first appears, the re- 
ducing sugars are in ■excess over the saccharose. Afterwards the reducing 
sugars rapidly decrease, while the saccharose increases until the moment 
when ill the period of complete flowering, they are present in almost equal 

iw] 
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quantities. The respective changes continue until maturity is reached. 
At this monieut, the ratio between' saccharo>se and reducing sugars is about 
70 : 30 in sorghum grown in Minnesota. In very ripe sorghum from Vir“ 
ginia, the ratio is 90 : 10 and even higher. The removal of the panicles 
before maturity of the seeds hastens on the production of the maximum 
of sugar in the juice, but tJiis maximum would be reached later on 
without heading the plants. 

504 -TllB Essence of Mustard in Plants. — Cauda, a., in Le Slazioni spenmentaU agfarie 
italume, vol. IUI3 parts. 10-21, pp. 544-5PS. Modena, 1919. 

Mustard essence (allyl iso-sulpho cyanide) is contained not only 
in various species of Sinapio, but also in numbers of other species • — 
for example : Cheirani?ims Cheiri — LepicUum Draba — Bassica Napus — 
Raphantis Raphaimtrum — - Sisymbrium Alliaria — Nasturtium officinale — 
Lepidnm sativum — Cochlearia Amioracia — Reseda lutea — Reseda Iti- 
ieola — ' Cap parts spinosa — various species of Acacia — Thlaspi arvense — 
Asparapts officinale and various species of Erysimum, 

Work carried out by the author shows that iit a general way, seeds 
from southern climates have a lower percentage of essence content than 
seeds from a northeTii climate. This confirms the statement that the quan- 
tity is greatest where vegetation is less developed. This fact is due to the 
iiicomplete transformation of the chief plant albuminoids, which are not 
entirely assimilated and remain as reserve matter in the vegetable tissues. 

The samples of mustard from Piemonte and Porlf with very small 
seeds (perhaps wld) contain on the whole a larger quantity of essence thant 
the samples of seed from other districts, for example Sicily, where this plan 
is cultivated in the ordinary way. It appears then that cultivation favours 
plant development, but decreases the essence content. An intimate rela- 
tion exists between tlie essence content and the percentage of fats ; if the 
percentage is raised the essence content is lowered. Mustard seed from 
plants cultivated in warm climates ate richer in oil but poorer in essence 
content. 

Mustard oil is huiiid in varying proportions but always fairly high : 
Sinapis alba 33 % — S. nigra 25 % — 5 . aroensis 30 %. This percentage 
varies according to the cliane.tic conditions : Brassica juucea of Eritrea 
contains 40 % oil, and the Indian mustards 47.21 %. 

The principal active enzyme of the Crucifereae is contained in special 
cells, very refractive to light, and exposed to View^ by the Millon reagent 
— cells which HhinrichHR, through erroneous interpretation called 
'' Eiweisschlauche '' or albumin resen^es. By means of different prepara- 
tions of leaves or seeds, the author has traced the presence of such cells, 
and their number and size tend to diminish in the case of etiolated leaves. 

According to NAKGmj {Theofie dtr Gdnmg p, 14) during seed ger- 
mination, the potassium myronate splits up with the formation of mustard 
essence. By analyses of seeds and young green shoots, and etiolated shoots, 
the author states that the quantity of essence remains almost constant 
during the germinating period, but considerably decreases in the case of 
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yomig etiolated shoots. In vSecds of Black Miistjird (Sakiiii) : ahoiit 
0.294 % was found; iu yoxuxg green shoots (air-dried) 0/280 %; in y(ning 
etiololed shoots (air-dried) 0,170 %. 

505 - Ttie Effect of iitrogen Fixing Organisms and Inclelc Acid Derivatives on Plant 

Growth. Bottomlky., W. B., in the Pmci'dini^s of the Pnyal Socfiiy. Serie 13. \’o!. tir, 

No. Biological Science, p^ 83 to 95. Boudon, jaii, r, lO-o. 

Ill a previous comimiiiicaticm {Proceedings of the Royal Society Series 
B. Vol. lyXXXIX, pp. 481-507, 1917) it has been shown by the author 
that a water extract of bacterised peat has a rennirkable eOect on the 
growth of in water cultiire soltitioii , and that wheat seed- 

lings when deprived of their endosperm o.t a very early stage, will not; 
grow naturally unless supplied with a small quantity of orgs.nie 
matter. 

A’growth of AzotohacMf chwococcum was obtained steriHst'd, and then 
transferred to a beaker with some distilled water, and lunled on. a, water 
bath, when cold DETMFm’s solution and distilled water wen.' arldcal to 
make up the required volume for use with Lmma minor. After ti wi/eks, 
it was evident that the addition of the sterilisivl Azoivhacter chroococcmn 
to the culture solution, not only resulted h\ an increased rate of mult-ipti- 
cation of the Lemna plants, but also enabled tlieuito increase their original 
size, wlule the weight of control plants shnved a corresponding decrease. 
Similar results were obtained with Bacillus radicicola. Kxlnicts known 
as crude luicleic acid derivatives from raw peat and askiune -uracil 
diuucleotide from raw peat ” h.oth had a similar effect on developuKiit. 

When the extract of ''crude nucleic acid derivatives were adniinistered 
to the same plants and at the same time as the growths of Azoiobackr 
chroococcim, the combined growth promoting csffect was far gnxiler than 
the sum of their effects when added separately. This shows that the sti- 
miiktitig coustitneiits in the extract of baeleristal peat diffevrs from tlios'c 
in A. chroococcum Neither the ash of the nucleic acid dm‘iva1ives nor tlie 
A, chroococcum had the slightest effect on growth, and tlie Ix'iitdlcial results 
following the addition of thesc^ materials cun only be attriliutctl to llie 
organic Constituents, 

I .pujsrx 506 -- Fossibllityof an Intranuclear Cross in Homozygotes. iutsy. j. w, mtirniica 

'BREEDING Nederlcmdsch 2'ijclschrift voor EffelijkJidds mi Akhimmm$lm^ VcjI I, Burl J, ]>u, 9.!" 

97. Ua Hayc, jaii, 1919. 

As a result of the studies by Morgan, it is a recognised fu( 4 : that even 
in the nuclei haploids, chromosomes may be present in various forms and 
dimensions, which make crossing possible (between chroniosoiiies) even iu 
'8, ^ , homozygotes. 

This cross cannot take place during the synapsis phase. In a homo- 
zygote, with 3 different chromosome types, the synapsis appears as shown ^ 
t; ';/ in Fig. I The small black, white and shaded discs represent the clito-'* 
niatomeres the constituent of various clu'omosomes. One haploid has, i8 
A'l/;:/' , ' chromatomeres and another, 36. ■ 
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Fig. I. 


ill, consequence of tlie division by reduction, the changes 
between tlie tw'o liomologous chromosomes may be possible, the nuclei 
gametes will alwa3i^s remain necessarily identical. 

I'he crossing of chromosomes is not then possible during the synapsis 
period, but it can take place during the spiral phase when the cliromosoiiies 
unde end to end and make a single line or a small crowTi composed simpl}" 
of cl iro mate meres (iig. 2). 


/ // m 



Fig. 2. 


Usually, in the following phase, w^hen the chromatomeres acquire their 
new individuality, the division of the elements rights itself at the points 0| 
union in such a way that their constitution remains unaltered (%. 3)^ 

/ /I M 

mmm occcccco 

Fig. 3. 


This is the general rule. Uet us suppOvSe besides, that a chrome from 
chroniosoiiie II fuse with chromosome V ; let us siipxiose vStill further, 
that the division, instead of taking i)1ace at the points of contact, is dis- 
|.)1acc‘d slightly toward chromosome II ; in this case we should have an ar- 
rangement as in fig. 4, 

V W 

cocxxoco 

Fig. 4. 

Cliroiiiosome I with a chroniatomere from chromosome II becomes 
chroniosoiiie IV. Chromosome II in its turn, becomes chromosome V with 
4 chromatomeres only, instead of 3, wliilst chromosome III although unal- 
tered, will become in time, owing to its symmetry, cluomosome VI. 

T/ t us now that a gamete^ with chromosomes I. II, III, IV, V 

[w] 
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and VI, may l)ecome iniited to a normal gamete witli e.lrnxiuosoiiK^s I,, II 
and III. An individual would be obtained wliicli a-ccording lo tlie amiii- 
gement of tlic cbromosomes, is a hybrid, but, wliicb, in rc'giilatly 

of 36 elu'oiiies, would not be easily distingiii si laldct from tlu- e<vrres])o.iidiiLg 
and absolutely noriiial hoiuozygote rex.) resented ill Vig. I. 1£ should bow 
ever be c.onsid.erecl as a hoinoz^.’^gote in tin; zygotes Croiii whiidi, at llie 
moment of synapsis it will be changed into as niauy pairs ol cliromosoities 
as under normal coxiditions, but from 'wliich the following 8 go,nif‘tes will be 
obtained : 

I, II, III I, II, wi I, V, III I, V, VI 

IV, V, VI IV, V, III IV, IT, VI IV, IT, III 

Amongst these Sgamedes, the gametes I, II III and I V,- V, VI an; idea- ^ 
tical to those from which the indiidclual is derivt'd. 

The gamete formed l^y chroinovsoiiies HI and VI is !<Ief>J:ieal to that 
formed by chromosom<\s III and HI, being givoii that VI - - HI. 

The gamete with chromosonuis IV. V and HI is identical to that which 
is constituted by chromosomes IV, Vand VT, being given that: III IV. 

The gamete with cliromosomes I. V <and III is ideiii icjil to tln^ gamede; 
with chromosomes I. V and VI, Ixing given lliat. Ill ” IV. 

The gamete with chromosomes IV. II and VI will 1 k‘ identical to the; 
cliromosomes IV. II and HI, being given always tlial VI III. 

There are therefore now only 3 gametc'S to consider : 1 . V. HI and IV. 
III. VI — The former xiossesses a lower diromaioinere ( 17) (fig. 5) and 

the latter a higher chromatomere (= 19)'^ (fig. 6). 

/ V ' w iv JI w 

mm cooooooo ©t®®© mmem cocccco 

3?ig. 5 . (3. 

By the fusion of 2 gametes, tyx>e I. V. VI, a hiSs :imi;in,ul or “ Vrrlust- 
mutant would be derived, and by the fusion of gametes ; ty|K,* I V. II. 
VI: a '' mutant i. o. d-the new ch!“omatotneR:s. 

What will liax)XTen when a cross is nimk; lutween tlK‘se niutnnis and 
the original; 

/ // /// 

ffiSSffiS 

/ V V/ 

Fig. 7. 

In the case of the loss mutant, an individual would be obtained after 
uniting with the original, with a composition as shown in Fig. 7 and from 
this S gafnetes would originate. 

[soej 
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Kg. 8, shows that 64 combinatious are possible. ' Records of 16 AA ; 
32 AB : 16 BB are given following the scheme i : 2 : i of a mendelian mo- 
nohybtid. It can however be concluded that, by uniting a homozygote 
normal type gamete with a gamete which as a re.sult of aii exchange of ele- 
ments between chromosomes, has lost a chrome, the phenomena of segre- 
gation of cliaracters following the Mendelian scheme for a moiK>h 3 d 3 rid, 
would be obtained in 


AS A^jSA^A 



What will hapixii when a cioss is made between a gamete of a progres- 
sive mutant and a gamete of a normal homozA’gote ? In the zygote 
from wiiich the individual sprang, the synapsis will give pairs as indicated 
in Fig. 9. As in the preceding case, the two . components can be distin- 
guished only by one chromosome ; the pair I. V takes the place here of the 
pair II. V, but the result is always the same, with a segregation of cliaTac- 
ters in F^, following the mendelian scheme of a[^mouoh37^brid.* 



Fig. 9. 
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The pT(3gressi VC umto.nt studied bytlte author difh-ts from tlie progres” 
sive mtitaid: (Dk Vries) only because here the fi 'ini at ion of a iic^w deter™ 
iiiinaiive is not sta.ied,, but the simple ha1vin,g oi' a e]irmiva,lcni,ere. 

Ill any ca,se,, it is obvious that by a cross beiwcvii clirouiosoiii.^s 
even in Iioiik) zygotes, can originate from iimialion loss and ewn froin forms 
which do not differ from Br VriiCS progressive nnitjints. It can tx‘ coiiclud- 
edtliat (ill iM '' nmtaUons '' ntet in fnrc lines can be ex/plained by the 
phenomena of the cross between chrofnosofnes'\ 

This is iiaturall.3’' only the case with sexual reproduction. Cousiid.c;ring 
two ])laiits which rejiroduce asexual13^ the exchange of ihurKiits lietweeii 
chroniosom.es is possible even in the haploid. The t<’>tai nunibca- of chromo- 
somes remains, however, urniltered imdr-r all circa msteuces, mid the, pn.dnc- 
tioii oi mutants is not possible. 

In order to obtain the hitter, a further cross between the g£!.niett‘S is 
necessary. Therefore : for the formation of the '' mtiiani not otily a cross 
between chromosomes is necessary, hut also a successive cross between indi- 
viduals, 

507 - Improvement 0! LIgowo Oats by Crossing with Brie Oats and by Seleetion.— 
SQmuBATJX,hiCompiesrcni^is dcs Skmces de VAcadhnic d'A^fUullurc de Ftance, VoC Vf, 
No. 6, pp. 113-132. Paris, ii Reb. 1920. 

The authors' object is to publish the names of the four new varieties 
of oats with liiglr yields, obtained at the Experimental Seed Station, by 
crossing the black Brie oat with the white IdgowT) oat. 

The black Brie oat belongs to a type of oats of high quality. In this 
variety, not only the glumes are hue, but the}’^ opui more or less readily 
when thrashed. As a result of l.lie quality^ of t. he husk, the grain wliicli 
would have been sw^iillowed without mastication, instead 1>ecfnnes (,:asily 
iiiipregnated. with digestive sugars, favourable to dige^stiot.:. 

The Brie oat, an essentially Breucli \nriety, possesses an exce])lioiia 1 
adaptability to the climate in the North of Jhiince. 

On the otlier Imnd, there are obvious disuch'antages : 

(2) it IS a late cropper, which mejins it is exposml t<> hc^at during psT- 
ticiilurly dry seasons. 

(3) it is b)ose glirmed ; it is jiecessa.ry ihcuiIVm* to crop wlu n still 
green in ordi't not to loss the finest grains. 

The Ligo'wo oatis^ -probably the most widely culti\'ated van'cly to-day 
in the intensive culture distiict ; it should be iiietdioned tJiat its p<i|.)u1a- 
rity somewhat di mi nislied after the introdactiop. of Victoire (vSeger) aiul 
Pluie d'Or of vSvaldf. 

If the Brie oat is the type notable for quality, the white Eigowo oat 
is the type notable for quantity. The latter shows also : 

(i) resistance to lodging; (0) a tendency to early cropping which 
ensures success in almost all localitiCvS on rich, or medium soils, as nmeh 
ill Cendral France as hi the North (if sown in the autumn) ; the supphuess 
of temperament ensures regular cropping from year, to yeai. 

Objections to the Ipgowo vanioty^ are raised owing to its biiii.le straw’' 
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and thick and hard glumes which completely envelop the caryopses in such a 
way that the grains pass-hitn the excrements of old horses with defective 
niasticatmn. The glume percentage under ordinal*}^ conditions oscillates 
round 28% ; and for the Bne oats, round 23%. The food value of the skin 
being very weak, coni|)ared to that of the caryopsis, it can be admitted 
without much error, that at equal rates, Bigowo should cost 5 to 7 % 
less than Biie The reduction in cost of Ligowo should lie cliiefly 
with freshly crushed grain, in order to ensure complete caryopsis assimi- 
lation . 

The preceding remarks show that Brie and Bigowq possess altogether 
different properties. If their qualities were united, an admost perfect oat 
would be obtained. It was for the season that the Station undertook 
work in connection with the crossing of the two varieties. The author 
hastens to add that no direct result has yet been readied. 

The following is the schedule of the faults and qualities of the bigow^o 
XBne oat. 

Glumes and Awns. — The chief fault with the hybrids lies with the pro- 
duction of grains similar to bigowograins with thick skins, arxl with, awns, 
the awns make them less attractive, as they have only been partly picked 
off by thrashing ; they decrease the weight of the hectolitre, lliey can 
l>e of inconvenience when oats are sown the drill machine. 

A yearly variable proportion of double grains has been discovered, the 
first completely sterile at the base env^'cloping the second. 

Table I shows the glume percentage of the hybrids and their 
descendants and also in the following Tables, the author includes 
Victoire de Svalof. The present reputation which this excellent vi^ariety 
has acquired in France, and elsewhere, encouraged comparative tests to 
be made. 

Tabux: I. — Glumes 
A — Experiments 1915. 


Brie 33,35% Hybrids lyigowo X Brie 9 . . . . 26.11% 

I4gowo 28,60 ’ » » » N“ 27 ■ • * ' 39.73 , 

Victoire (Seger) . . . 27,85 » » » N« 176 .... 28.45 

N« 186 . • . . 26.80 

B. — RxPKRiMiiNTs 1919 (refined grain). 

Brie 21,70% Hybrids Eigowo X Brie 9 • . . . 24.10% 

Idgowo » » » N“ 27 • • • • 28,80 

Victoire 27,20 » » » N« 176 • • • • 26.80 

N“ 180 . . . . 23,20 


27 and 176 very nearly contain the same proportions as bigowo ; 
9 and 186, slightly weaker proportions. It has already been noted that 
is advisable to crush bigowo in order to increase digestibility; the 
hybrids should be treated in the same way. 

[Sii] 
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SiruKL — TJk.‘ v\‘:ry dry simiiner of 1919 allowed tlie niitlior to make 
f> 1 >servrdioiis e.s to tlie ndadivo turgidity of the chalT of Idgowo, and 
Vicloiie and tlu' liybridr-. The yield was as yet only limited, niid the 
Ivigowo straw and Vietoire >straw hrokc^ like glass wIk.h cut 111 dr}^ 
weatiit‘i. In the hybrids, the proportion of straw broken wa,s three or 
four times less, as shown by the figures in Table II* 


TAinnc n. — Relalive ivj'gidily 0/ siiihUc^ -- ExjummenU vn 


Fcrci 

Ullages if/ stubble brnk 

en in croppinug. 


Ivigowo parent « . . 

.jo’;,', Hyl.nid Ivignwo ; 

;< lUie N''* . 

15 

IJgowo Ui vSwuluf, . 

■nP.’u >' . » 

» N» 27 . . . 

. I I 

'Vietoire ...... 

.17 » 

« 176 . . . 

N« 186 . . . 

15 


Maturity. -- The .hybrids are less forward in tints res.pect tlain Ivigowo 
and Vietoire. 


I\\mav III. —■ Relative maturity. 


Bate of eariug 






1919 


Brie . . . 

Ivigowo 

Vietoire . . , 

Hybr,it:l I 4 g<.>wo X 9 • 

)5 » » N'o 27 

» M )> N'» 176 

» » » N® 186 


2 July 
30 Jiuie 
30 June 

29 June 

30 Jime 
2 July 
2 jiil>’ 


29 June 
25 June 
24 June 

20 June 

21 June 
23 June 
23 June 


Resistance to lodging. — The most outstanding ;|)ositive c]iar:,ict<u‘ of 
the liylirid Idgowo x Brie is without (Umbt, the solidity and ehisticity 
of the stt.d)b1e a, ltd the resistance to lodging. I'his is fa;r superior to 
tluit of Idgowo and even to Stger. 

Yield. — Tlic following Tahk- gives the comparativa- 3dc:1ds of Vietoire 
and the hybrids, rt^preseutiug the Idgowo yields ptu' Joo. 



Noisy (.nms) 


Grignon (1919) 


lyigowo . 

Vietoire. ....... 

Ivigowo X N” 9* • 
)t » ' 27 . 

» )t X® X76 

» » ' N« x86 


100 

100 

114,6 


110,6 

124 

135,20 

I T 4 

1 30 

109 

118 

1 16 



563 


PT,ANa' TiPKivDINa 


The hybrids distinctly showed higher yields than hi go wo in both 
series of experiments. 

Resistance to falling off and shelling of grains, — With the Tigowo 
and Victoire varieties it is not iinnsnal for a certain ntimber of inflorescences 
at the base of the panicle to fail to ripen ; and to drop ; 

With the hybrids higowo X Brie, this is very tmnsual and in every 
case, much less marked than with the others. The 'shelling * is also less 
feared than with higowo and Victoire. 

Tillering, — The tillering capacity of hybrids is weak, especially comp- 
ared with the varieties Brie and Grise de Hoiidon. It is necessary to 
sow thickly. 

Conclusions. — The hybrids Bigowo x Brie, black like the Brie 
variety, have not inherited the fineness in grain. They can be defined as 
Improved Black Bigowos, Before the war, the blackness might have been 
an attraction, at least in the neighbourhood of Paris, but the more advan- 
tageous characteristics recommend themselves to the attention of cultivators. 

At the trial experiments carried out at Noisy and Grignon, they all 
showed up su];x.nior to Bigowo and three (Nos. 27, 176 and 86) to Victoire 
in the following ways : 

(1) increase in yield; 

(2) stronger resistance to lodging to falling, oil and to shelling ; 

. (3) more tiirgidity of straw — during the cropping period, and mat- 
ured very early, and in very dry weather. 

The hybrids |«ssess too, a tendency to early mattirity e qua! to or slight y ’ 
superior to that of Bigowo and Victoire which suggests the idea that they 
would accomodate themselves in the same way to quite different conditions 
of soil and climate. 

As they are very productive, it stands to reason, that it is on rich and 
well cultivated soil tliat their good qualities show up to the fullest extent ; 
their feeble tillering capacity demands thick sowing, in order to obtain 
siifiicietit stock and to avoid scorching. 

These conclusions are drawn from the author's experiments on small 
areas. How would these hybrids behave cultivated on a laige scale ? 
What is the opinion of farmers who have carried out exjKU'iments for the 
la>st 4 years ? The. author intends to reply to tliese questions later. 

508 « Heritable Characters of the Maize. “ Lineate leaves. — Collins, g. H. and 

IvAMPxON, J. H, ill The Journal of Heredity, Vol. XI, No. i, pp. 2-6 4 * i W^asliing- 

toa, Jan. 1920. 

This article is the first of a series in wliich the' authors propose to des- 
cribe and illustrate the heritable variations of maize as they arise or are 
discovered. 

Abnormalities in maize are of such frequent occurrence that it would 
be impracticable and probably even undesirable to attempt to describe 
individual variations. But, as soon as it has been demonstiated that a 
new character is inherited, and that ■ a stock of seed capable of reproducing 
the cliaracter has been secured, it is desirable to have the variations brought 

[SW-5«8] 
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to the atteiitioii of other workers. This will save double work, and viiria- 
tioiis are Icvss likely to be overlooked. 

Our knowledge of the interrelation of Mcndeliaii characters should, 
proceed with increasing rapidity as the imiiiber of such characters 
increases. 

If the linear atxangeiuent of characters in inheritance slionki'be foitiid 
to hold for maize as for Drosophila, the proper location of a new' character 
becomes easier as the number of characters whose location, is known in- 
creases. 

Although the majority of the heritable differences in maize axe of such 
a complete nature as to make Mcndelian analyses difficult or impossible, 
alternative characters are coming to light in such numlxTS as to warrant 
the belief that maize will rival Drosophila as material for the investiga- 
tion of the linear arrangement of factors and of chromosomes. 

From the scientific point of view, a knowledge of the variations latent 
is of great economic importance, since most of the variant forms are less 
productive than the normal forms and must be carefully investigated, to 
be eliminated. 

The character here described and designated as ''lineate leaves 
consists of a number of very fine white stripings on the blades of the upper 
leaves. 

The stripes are usually from nmi., in width and vary from a 

few iiiillimetres to many centimetres in length, and are very close together. 
The general effect of the clossely spaced stripes gives the blade a gra.yish 
appearance that contrasts sharply with the uniform green of normal 
leaves. 

Tineate leaves „ were first observed at lyanham Maryland in 1918, 
amongst the hybrids between Sto well's Evergreen, and a prolific variety 
from Brownsville Texas, 

The original cross was made in 1912. In 19x3, the Fj popukition wa.s 
grown in an isolated block at Victoria, Texas. In 1914, an ]:)opu1ation 
was grown at Tanham, and from the crossing for tlie two }>1aiits, the eat 
designated Ph 124 was secured. 

Plants from Ph 124 were grown in Chula Vista (Ciihfcniia) in 1915^ 
and 1916 again in Eanham (Maryland) when one cross pollinated ea^ 
Ph. 124 El was secured. In 19x7 seeds of Ph. 124 were again sowm 
together with seeds of Ph. 124 EE From these souwings there were se- 
cured 16 cross pollinated ears of Ph. 124,31 cross x>ollin,atcd ears of Ph 
124 El, and 8 crosses between Ph. 124 and Ph. 124 El. 

In 1918, the 16 cross pollinated ears of the Ph 124 progeny and 3 of 
the crosses Ph. 124 X Ph 124 El, were plaxited. Ein.eate leaves occurred 
in 3 of the 16 progenies of Ph. 124, and in one of the crosses between Ph. 124 
and,, Ph. 124 EE 

The adjoining Table shows the ratio of normal green plants to lincate 
plants. ' 


[SUS] 
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Nimibtf of Lincatt and Nimher of Green Plants in font 
Progeny groion from hand-polHnated ears. 


Prutjeny dcstuiatioa 

No. of 
green plants 

No. of 

lineate plants 

Ratio 

green ; lineate 

Ph 124 j ,2 : 

15 

7 

16.5 

5.5 

Fh T 24 L 3 

20 

II 

23.3 

7-7 

Ph 124 L 5 

IS 

6 

18.0 

6.0 

Pli 124 E 2:0 

24 

8 

24.0 

8.0 

'Total .... 

77 

32 

82 : 

27 


The latios are all reasonably close to the monohybrid 3:1. The re- 
stilts may 1 )e explained by assuming that one parent of Ph. 124 was hetero- 
zygous for lineate, a simple Mendelian character recessive to the normal 
green. 


509 - Pedigree Selection of the Local Variety of Rice Phung-tien in Indo-China. 
Carle, K., in the Bulletin a-gricole dc VlnstUut Scientifique de Vol. II, No. i, 

pp, 26-32. Saigon, Jaii. 1920. 

The author gi ves first the characteristics of the local variety “ Phung- 
tien with instructive comparisons of the results obtained by tracing se- 
lection pedigree. These characteristics are as follows : 


Source 

Date 

Colour of bran 

vSluipe of grain 

Weight of ioof> grains . 
Percentage -h i*ed husk . 
Total percentage of husks 
Percentage of bran , . . 
Yield per hectare , . . 
Perienl 


Bentre 
1 91 1 
yellow 

slightly, elongated 
29 * 4-29 gm. 

0.40 » 

80,04 » 

19.96 » 

1500 to 2200 kg. 
6 months 


Selection. — At the Phu-my Experimental Station 1915-1916, 
the seed and selection origen of 100 plants were marked and numbered 
when mature {Elites Vilmorin). These were cropped separately, then 
underwent investigation in the Laboratory and were weighed successively 
with a view to their registration on a special Table, 

Numbered according to each individual species or line, the 5 
have been picked out, from the 100 mentioned after exaininatioii of the 
data given as a result of this experiment (1915-1917). 

Generation. — In 1916 and 1917 at Phn-my several hundred plants 
for each line were grown, and each group derived from one single seed. 

2“*^ and 3^"^ Generations. — These experiments were conducted in 1917 
and 1918 in the same vStation, but on different plots for each new genera- 
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tioii ; 111 this cij.se als?), several limidrecl isidividtial phints were luider iiives- 
tl gatioii . 

The stiitistics registered for these 4 generations are stiowii in the 
•following Tiibie. 



No. of ciUi^ 

(>l air.s 

Average weight 

No. of line 

poi' 100 planls 

^ 

ill k!4. 

. 

of one ea,f in giii 


Generation 


365 

00 

1 551 

1.83 

34S 

702 

X 44 X 

2.05 

329 

779 

I 432 

X.13 

359 

588 

I 322 

2.2.1- 

379 

074 

X 281 

1.90 


, Generation 


365 

560 

1 .156 

2.60 

348 

386 

I 554 

2.65 

329 

3S2 

Tf 754 

3.00 

359 

()25 

I 570 

2.50 

379 

621 

2 053 , 

3*30 


Generation 


365 

641 

I 600 

2,45 

34S 

S <33 

I 709 

2.00 

329 

770 

2 102 

7-73 

359 

660 

I 91 1 

4.00 

379 


2 373 

2.70 


These figures give an idea of the conipjmitive Viiltie of ciicli line and 
furnish a market criterion of choian 

CuW'URAn coMPARATivi^; I'BSi's ON oRKiiN poruiATiON'S ’h — Cul- 
tures made with ordinary seed, picked out and sorted (MiVROT iincl the 
Ckmani method) show that from X916 to 1917 and 1917 to 1918, tiie yields 
varied from 1400 to 2400 kg. jx^r hectare Ootnpan^d with tliis, from 19x8 
to 19x9, a sufficiently extensive x^ot was tisc‘d to sow vseeds from a 
mixture of several selected lines of the 2^^ generation ; the yi(\l(]s ol)ta.ined 
were good, from 2,300 kg., the yield rose to 3489 kg. xx-u hectare. 

The important ,€omx>arative cultural oixuations are still in x>xogTess 
not only at Saigon, but also at Tanau. 

The xxure line cultures have been conducted this year in such a way 
that the results from February to March 1920 are now on record. 

Homogrn.^ity. — One of the nxost striking and advantageous cha- 
racteristics of the pure , lines relative to the common varieties is the 
homegeneity and iinifoimity of the cultures. The differences in the 
number of heads in each group and between the weights of the spikes on 

[40®] 
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tlie same plant are cousideraMy lessened as a result of tlie selection whilst 
at the same time the produce increases. 

Similar uniformity is encountered with regard to tillering, height, Tig- 
otir of growth, inflorescence o.nd maturity. The variation in the date of 
flowering, in the case of one line raised from another is up to 15 days ; 
whilst for individual plants of the same line, there is a perfect corrcspoiidaiice 
fn dat<;‘. 

GiONJvRAn CONCiuJSiONS. — The different.observations made from the 
experiments, and which were taken from a certain, number of local varie- 
ties are as follows : 

(1) Homogeneity and uniformity. 

(2) The obtaining of an optimum tilth varying with each variety 
for the same place : at Plut-my the optimum is from 5 to gears per group ; 
variety Ra-may ; for other varieties, this optimum varies, but does not 
exceed 12. 

(3) It is from the or 4^ generations that the lines give the 
ma xi mum yields . 

(4) The average weight of the head improves according to selection 
jxjdigree, and this is maintained aften the 2*^^^ generation. 

(5) The average weight of the st'cd increases and reniaiiis high com- 
pared with the average w^eight of the seed from the original. 

510 - Improvement of Rice by Selection and Hybridisation in Java. ■— v'ibllakd, p., 

ill HulkUn agricole de I'Jnslilid scitnfifique de Saiipii, Year 11, No, 1, iip. 11-15. Saigon, 
Jail. i<no. 

The methods of selection employed at Btiitenzoig on the same lines 
as those enijfloyed at Svalof for the cereals in Northern Europe are based 
on tlie following facts, in accordance with botanical and geretical theories 
held by a large number of specialists : 

(1) The cultivated varieties of rice (these should not be confused 

with botanical varieties) mclitde a considerable number of fixed strains, 
similar to those known in the botanical wwld under the name of '"sub- 
species or Jordan sjiecies ' 

(2) Each of these strains differs from the surrounding typ?s of the 
same variety in characters of neglible importance niorphologica.lly, but 
which mean a great deal from the culture 1 .standpoint, {e. g.: yield, early 
maturity, resistance to disease, etc.). These distinctive characters are 
admittedly entirely transmissible to progeny. 

(3) Compared with the habit of several other cereals, self-pollination 
is the usual habit with rice, and cross -pollination is very rare. This cer- 
tainly facilitates to a large extent the process of selection , a>s it permits 
close spacing, and of several pure lines coming from the some or different 
varieties, without running the risk of im desirable crosses. 

It is ea,sy to see, therefore, that if a cultnral voniety is selected which 
slioWvS a combination of good characters (wxdght of yield, quality of grain, 
resistance to disease), or which possesses one of these points to a marked 
extent, it will be vSufficieiit to multiply a puie line to obtain several gciie- 
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latioiis later, n new cultural variety following the natural course, liiit 
with the advantage of each individual possessing qiialities of a select 
strain superior in oiuj ibnii or another to the original variety («popiihw 
tion ”). 

Tile following is a brief survey of the nietliod employed in Java, at 
TjikiiuiieiilL V 

Tile |)opulatioii ” riev is sowji in the irursery according to the 
iisrial ciistoni, aiid tlien pricked out on to an area of about 20 acres, wit.h 
inxicli caix^ tiikeii to a. void putting more than one plant into each hole. 
Idirougho’ut the growing period, the rice field is wadched, and out rif the 
io0,ooo to 200,000 plants thus pricked out, about 300 select types are 
chosen . 

The record of the yield of each plant is mo.de separately. In the 
laboratory, the less interesting ones are eliminated, and about 75 to 80 in 
all, are conserved. These will form the origin of the |)ure line selection. 

The hrllowing year, each of the 75 to 80 lines thus obtained is sown 
and rc pricked out, always at equal distances apart, on small plots 
(4.7 to 7 sq. yds.). Three plots at least, are reserved for each line and these 
are distributed in various quarters of the field, so as to avoid variations due 
to divssiniilarity of soil. In the harvest season, the produce from all the 
plotvS is collected at the same time. In this way 75 to 80 crops are obtair.ed, 
and these are investigated in the laboratory according to the characters 
it is desirable to retain. 

The third year, work is not continued with the 10 to 15 best lines in 
the second selection, but this time the plots reserved for each line are mul- 
tiplied as far as possible. The crops thereby obtained serve as a base for 
the definite elioice of the ty^x?, or types, which will advantageously take 
the place of the original population 'b 

At Java, up to the present time, a dozen varieties have iiiidergoue this 
method of selection and have furnished twenty pure Hues. These liixes 
multiplied over large areas, for the last 2 or 3 years in control plots have 
shown homogeneity and fixed cluiracters as ex]X‘cted. With n. gard to 
the yield, there was an, average increase of 20 %. 

It is notieenble, o.s predicted, tliat the results obtained showed a dis- 
tinct improveuicid to the original e.nd less homogenous population. 

The Tjikerimeiili Station is avssi.sted in plnnd bret-'diiig work by the 
co-operation of the Jaxdtns de semences*' directc'd by M. van I)'1':rStok;, 
and the work extends over the centre and east of Ja.va and to dcinonstrc" 
tion fields at the local agricultural schools. It is reasonable, therefore 
to hope tlmt the nesults, already distinctly advo.ntagcous, will be a.cceiv- 
tuated and confirmed in the near future. 

The author gives a brief sitrvey of the hybridisation experiineirts made 
at Tjjkenmenh, 

Artificial pollination of rice is a somewhat difiicult operation which 
was for a long time considered impossible. 

M. VAK BER StocEi, ' who was the first to succeed, has, however, never 
obtained more than a very minor degree of success. The local varieties, 

[sill] 
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crossed 7 years before and with progeny followed with great care np to the 
present time are '' Skiiviman Koti and Carolina The first is a plant 
of very considerable vigour, leaves dark green, form erect. The yield is 
high but unfortunately the grain is of an inferior quality. The second va- 
riety, on the contrar3q shows lack of vigour, the leaves are large, light 
green and drooping, but it makes up for this bj’' producing grain , although 
in poor quantities, of the biggest ajid best quality obtainable in Java and 
IXi'iliaps even in the whole world. The flowering period is 3 weeks earlier 
than that of vSkriviiiian Koti. 

Hybrids are selected in each generation. under the authors’ obser- 
vation, gave more than 200 hybrids cultivated on plots of an average 
iirea of 7 sq. yd., and which showed a combination of characters of the 2 
parents. In several cases ‘'transgression wa.s noted. 

Certain hybrids flowered 8 cla^^s earlier thair Carolina (the variety 
which matures the quicker of the 2 parents). Others -gave larger gxatn 
than Carolina. These facts are sufficiently encouraging to raise hopes, 
and the confirmation of the results obtained at Tjikenmeh will open up 
an efficient means of action to rice breeders for the improvement of local 
varieties, by crossing with superior imported varieties. 

51 1 - Oe Variation in Tartary Buckwheat, Fag;opyram tataricism (L.)Gaert!i, 
in the United States. — 7inn, Jacob, in the Proceedings of the Natwmil Academy of 
Sciences, Vol. 5, No. 11, pp. 506-514. Washington, Nov. 1919. 

Results are shown of a series of experiments carried out by the author 
on Fagopyrum tartariemn Gaertn {Polygonum tcifiayimm Iviim.). The 
high variation and transmission of the external characters made it first 
necessary to investigate the behaviour of this race under different condi- 
tions before attempting an analysis of the underlying genetic causes. 

In a population of .several hundreds of plants, one plant was found 
to be distinguished by a particularly high degree of variability in the struc- 
ture of its flow^ers. This plant was selected as a starting point of a strict 
pedigree culture, and since its isolation, five generations have been grown, 
and involved an examination of more than 57,000 flowers and fruits. 

The variations here considered, occur in the gynoeceum, the perigone, 
and the vegetative organs. 

The variations in the gynceceuini are characterised by the production 
of siqx'rniimerary carpels, varying from 3 to 25 per pistil (instead of the 
usual 5). Under ordinary conditions of growth, the number of flowers 
with normal gynencium predominates over or equals the number of flowers 
with abnormal gyn oecitim ; the variation curve is consequently unilateral. 

Under conditions favouring the development of abnormal flowers, 
the variation is bilateral, and is represented by a curve, the apex of winch 
is formed by the abnormal 4-carpclled flowers. The percentage frequencies 
of a number of flow^ers with 3-4-5-6-7-8-9-10-11-12-13-14-16-18-19 car- 
pels is — T7.98 — 67 — 7.79 — 1,71 — 0.64 — 0.86 — 0.49 — 0.75 — 

— 0.07 — 0,29 — 0.06 — 0.06 — 0.02 — 0.02 — 0.02 % respectively. 

Associated with the abnormal gyn oecitim are abnormal perigones with 



570 


FOANT BRinvnXNC 


a i‘tiinl)er of sogiiif-nts ranging as high as i8. The variation always ixniiains 
unilateral iti t.lie luiniber of perigone leavers. The frequency of the iioriiial, 
live parted perigoncs decreases as the niimher of ciiipels ;per pistil increases. 
The ptn'ceiitiige frequencies of the inniiber of ilowers with respect to the 
irnniber of perigone leaves, namely 5-6-7“8"9 “Io-'IT"I2 is as follows 7 IJ 2 
— 2T.62 — /pgi “ T.29 — 0,37 — 0.59 — 0.02 — o.oS % Tesp(‘ctively, 
Betwe(.ii the* iiniiilx'r of car])els and tlie niunner of perigoiK^s kxives, 
I fiere exists a distinct positive correlation. 

All de^sceiulr.nts of this race were found to reprorhiee the type of the 
mother plant regardless of whether they originated from uoimal or a-biior- 
iiial fruits of the parent. Conxlitions of temperature, moisture, ami nu- 
trition, considerably controlled the intensity of abnormal development. 

Di 1110 rphis 111 iiiardfevSts itself in two externally different forms ; si- 
milar to that found in the case of TnjoUitm pralcnse qmnqticfoUumldi^ 
Vries and Veronica agreMis, 

512 - Selection, inSoyBeainsintlieFhilippines, — NoRof^AMAcuDA, b'et^ix, in The Phi- 
lippine Agriculiurislf Vol. VXII, No. 3, pp. 93-98. l,os Batlos, Oct. 1919. 
TAYOSAhad already been engaged in work in connection with selection 
in soy beans, and the author in continuation of Tayosa's theses has under- 
taken a series of experiments for the following purposes : 

(1) The multiplication of straijis selected by I/AYOvSA and the running 
of plant -to-row tests of the most xmodneti ve individuals or elites of each 
strain ; 

(2) The isolation of strains that can be reconimetuled for the rainy 
season or for the dry season under local conditions ; 

(3) The comparison of the yield of selected strains with that of 
unselected plants. 


Eliie ciiUnres oj Amis Beans (zij JA^) during the rainv seasoH. 



Parents 


Oescendauts 


Pedigrt'c iuiiiiX»cr 

Computed 

Computed 

Computed 

C( nujuited 


yield 

yield 

or luHS 

luiiu 

i>vet: cojuiiiou 


per lieeture 

per heetjU'o 

()ver purent 

si( lek 

2 (N7) 

471-73 

1 192.8 

721.1 

88o./j, 

3 (Ns) 

420.27 

1278.0 

851 7 

9f.i5,6 

4 (N9). 

563-47 

1 107.6 

544.1 

795.2 

5 (Hxo) 

455-46 

606,4 

150.9 

294-<'> 

Coirinion stock' ....... 

239.99 

312.4 

_ — 


As a result of favourable environmental and climatic conditions dur- 
ing 191S, the iricrease in yield from selected strains was obvious. 

Similar results were obtained from the phmt -to-row '' cultures, 

providing materials for subsequent multiplication. Eocli of the four 
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strivir,s ^X'lcctecl l,)y hAYOSA <^'cac ir, every cpf.o a liigher yield in bayns than 
ilK-ir R ctivo parcut!-', ai, tbo rate esf 55-79 % and more. 


M lilii aillifi'cs oj Amis Bean (217 and F^) during dry season. 



Parents 


ITogcuy 


IVdi.ym; imnibcr 

Computed 

Computed 

Computed 

Percentage 


yield 

yield 

gain or loss 
over 

inc. of oJffspring 
over 


per iia. 

per ha. 

common stock 

common stock 

2 (P7 - Ni) 

202.66 

511.2 

277.2 

54 % 

2 (I ’7 “ Na) 

247-99 

369.2 

I 35.8 

37 

i(» (Pgo - Nx7} 

243.35 

284,0 

50.6 

18 

12 (P80 - N12) 

407.95 

397.6 

164.2 

41 

X 4 (P«o - N21) 

291.72 

69.2 

I 164.2 

-237 

20 (Pso - N5) 

557-07 

340.0 

106.6 


26 (PioS - Nid 

730.67 

. 28.4.0 

50.6 

iS 

29 (P107 - N7} 

766.93 

340.8 

107.4 

33: 

26 {P138 - N33) 

191. TO 

1 142.0 

- 91.4 

~ 64 

27 (P138 “ Ni3) 

535-55 

369.2 

135.8 

36 

28 (P138 - N14) 

751.46 

482.4 

149.0 

31 

Coirimon stock 


233.4 




With two exceptions, all selected strains grown iix this work, gave 
higher yields than the common stock, thus showing the advantage to be 
.derived from selection. The gain in percentages of yield of the selected 
strains over the common sort ranges, in multiplication plantings from 18 % 
to 79 %. 

513 - Improvement of Sugar Beet by Selection, in France. inComptes 
fendm des Seances d& VAcadimie Agriculture de France:, Vol. V, ISfo, 39, pp. 986-995; 

Dec. '1919. 

The cultivation of sugar beet in the north of France is a subject of 
real interest ; the rotation system is employed in conjimction with wheat 
production, and results in, an enlirely advantageous effect on meat value, 
as the stubble can be readily used for feeding purposes and for fattening 
livestock. 

In addition to this, the sugar industry opens up in the same district 
commercial undertakings in all branches of national welfare, as, for exam- 
ple, agricixltiiral machinery, industrial institutions, chemical fertilisers 
for which sugar beet is essential, chemical products, textures and all mate- 
rials necessary for the equipment of sugar factories. 

In spite of all tliis, the production of sugar beet in the north of France 
has a tendency to decrease and take a second place in relation to foreign 
competition. 

* Although to the cntsmhr the r^dmess of the sugar content in the roots, 
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and the yitkl per hccto^re has always been on tlie increastp with the result 
ill the riatiirui cxmiv^e of events that the ctiltivatioii is increasingly iirofi™ 
table to the ugriciiltitrist, this is not the case in BVance. 'Quite ajiart from 
the questions of climate, soil, manual labour, etc., so often raivSecl, thc^ 
fiiridaniental i'aiis(‘ of this inferiority may be attributed 1o the fa.et; tluit, 
with, regard to the proditciion e>f seed, the Ihencli inarktU. is entlix-lydc- 
piiidant on the foreign market. Consequently two serious difficuliles 
arc iiivolved : 

(1) the agriculturists cannot depend on any profit which is undoubt- 
edly connected with the production and sale of beet -seed ; 

(2) the seed employed, even if guaranteed pure, comes inevitably 
from regions with a different cliina.te and soil, and which, when taken to a 
new destination, may show some discrepancy, and this is often the case. 

The author having insisted on the need of producing the necessary 
seed on native territory, following the German method, gives an account 
of the results of his own work of selection started in 1909. 

Ihir some years compatison cultivation trials were conducted with, 
the French and foreign varieties amsidered to be the most adaptable to 
the various soils in the Soi.ssoimaivS district, A compaiison between tlie 
quality of the sugar and the weight of sugar i)roduce(l i)er hectare on each 
ty|)e of soil, made it possible to discover the most suital)le varieties. 
Amongst these, certain individual types were selected, distinguished by 
the development of characteristics which it was d.esired to stabilise, and 
these were reserved as paremts for future generations and pure line 
selection. 

To speak candidly, it is not a case of pure line selection in the true 
sense of the phrase. Apart from the ordinary couns^? ; — - when the parents 
are isolated, and self-pollination is ueceSvSitated, a mixed progeny is the 
result with the following predominating features : red Ix^ets with wliite skin 
and leaves green and red, fodder bevts, green and white Ixjets, 1)eets with 
lanceolate leaves nid forked roots, similar to the wild beet, Jind a. small 
nimxlK^'r of individuals comparable wdththc parent. Also, as is well known, 
the sugar is ol)taim?d in successive stages from the fodder Ixx't, and tliis 
in its turn is deri ved in a similar fashion from the wild beet. The isokition, 
in this particular case, has the luibit of encouraging atavism by tlie disso- 
ciation of the characters in tlie Ix’ct. 

By enclosing two instciul of one specimen under the sarnie cover, or 
even in the oixui air, the number of good roots attached to the progeny 
increases, even if there is always a higher percentage of natural nuiterinj. 
due to self-pollination. It is sufficient if the two ty|x*s do not flowt:r si- 
nmitaneously, to ensure* self-pollination. 

To avoid mishap, the author believes it necessary to hfive recourse 
to crossing parent stock, by collecting them is vsmall groups <yf 4 to 7 and 
engendering a simultaneous flowering i>eriod by couvstant pin clung oif 
of buds. In order to obtain good results, it is important that the individuals 
as far as possible, possess the jsame characteristics. Their choice, how- 
ever, will dep€‘nd largely on a thorough investigation of the characters ,diir- 
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iii,g the various phases In growth development tip till the moment 'when the 
reproductive organs are developed. 

■ The seeds thus obtained are taken from each plant and sown separately 
in plots, and the plants submitted to careful examination with respect to 
their botanic and physiological characters, such as : — late or early matu- 
rity, number of leaves, weight of root, sugar content and its quality, etc. 
The final choice is limited to types which transmit exactly similar charac- 
teristics to their progeny. These are reserved definitely as parent stock, 
and the seed sown the following year on plots devoted entirely to parent 
stock. 

The beets collected from each plot undergo thorough examination 
in the field and in the laboratory. The chemical analysis is made both in 
cold a^ed warm aqueous solutions, and the beets have been subdivided 
as follows : i) “ super-elites — to serve as new parent stock; 2) Mites '' 
or grand-parents, to serve as the source of seed for commercial purposes. 

The siqrer -elites have naturally been studied with the minutest at- 
tention and a special record kept, following the Gauton curves method 
by which the percentage of beets showing equal proportion and equal 
quality in each family is signified. The plans, diagrams and illustrations, 
etc. make the comparison between the varions progeny easy and effectual. 
As the beet is a perennial, it is hoped to maintain the production over 
super -elites as long as possible. It is certain that, in any case, the yield 
of seed decreases year by year, and it is the same with regard to the sugar 
content, which is 20-22 % before transplanting and then falls to 4-6 %. 
The author intends to keep a record of the value of the seeds thus collected 
for several years in succession, and compare these with the first year 
results. 

The elites are also a subject of observation and of rigorous selection 
during the growing period. All the elites preceding from different families 
but belonging to the same order, are planted out close to each other, to 
enable ready crossing. The seed thus obtained is reserved for use to grow 
plants intended later to furnish seed for commercial purposes. 

514 ~ Yatiation of tlie Coconut tree observed in Ceylon. — The Tropical Agri- 

cuUttrisl, V. No. i, p. i. Pei'acleniya (Ceylon), January, 1920. 

Some years ago, in the Korth Western Province, a coconut tree was 
noticed which bore yellow and green fruit at the same time. The main 
trunk showed longitudinal green and yellow stripes ; and the branches which 
sprang from the green stripes produced green fruits and those from the yel- 
low stripes produced yellow fruit. 

By sowing two in ts from the two different types, two young plants were 
obtained, one normal and green, the other of a yellow shade with the midrib 
of its leaves, yellow or bronze. 

This case is interesting in that it indicates that 3^ellow varieties of co- 
conut could reasonably be obtained from the normal green type by fol- 
lowing the variations of the shoots. 

515 - Probable Origin of the Dwarf Cocoanut Tree. — See No. 524 m msBiiiietm. 
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516 Fasciation andDleliotomy Mlowiug the Grafting of two Portuguese ¥iiies. — 

Jose Duarte d’Oliveira, in CompUs fendus do V Academic des Sciences, vol, CDXXj 
No. ID, p. 615-616. Paris, Marcli, 3, 19:10. 

Tile variety Gon^alo Pires of Portuguese Vine grafted on Rip mi a X 
Rupcstris 3309, and characterised by the development of fasciated bran- 
ches, nearly always dichotomous, produced inucii fruit, but wine of only 
medium quality. 

On this vine the author regrafted the variety “ Albinio de Souza '' 
(red) which produces a small crop but excellent wine and si lows pi o vsigns 
of fasciation or dichotomy. 

Grafting was done in hlarch X919. In June it was noticed that the 
shoots of the scion Albinio de Souza were fasciated and dichotomous 
just like the .stock Gon^alo Pires ; the scion continued to grow in exactly 
the same way as this stock. 

This then is a case of transmission of two specific characters from 
stock to scion. 

517 - Illustratioii 0! the Definite Principles of Heredity Hybrid Catalpa: Caia!^ 
pa bi^BOnoides x C. Kaempferi, — Jones D. P. and I'illex tv. O. in The 
Journal of Herediiy, v. XI,No i, pp. 16-24 t 9 Washington, Jan. 1920. 

The rCvSiilt of a series of experiments with the hybrids Catalpa 
htgnonoides x C. Kaempfen. The cross was made by emasculating the 
flowers .of C. hignonoides, enclosing them in bags, and later a])pl5dng pol- 
len of C. ‘Kaempferi by hand. 


Comparison of the First Geneiatiou Hybrid of C. hjgnomiJes by C. Kaempp 
with its Two Parents Species 



C. hignonoides 

C. bignonoidcs J 
'A C. Kaempferi ^ 

C, Kaempferi 

Bark ... 

Rough 

Smooth 

Smooth 

Ueaf-upper surface - . . 

Glabrous 

Ptibesceul 

Ptibcaccnt 

s lower surface .... 

Hirsute 

Sparingly hirsute on 
yumig leaves . . . , 

Glabrous 

» shape ........ 

Generally ovate. . . . 

Generally cordate , . 

ileneraliy cordate 

» margin ....... 

Fntire 

Three lobed rarclv cn- 

'three lobed rarely en- 

Petiole ......... 

Slightly coloured on 

tire 

lire 


young leaves .... 

Coloured 

Deeply coloured 

Insertion of petiole . , , 

Not coloured * 

Not coloured ..... 

i Coloured 

Flower - colour 

; 'White with brownish | 

Write with brownish 

Pale j’cllow with brown- 

* 

purplish spots and j 

purplish spots and , 

ish purj.)lisli spots and 

/ length ...... 

orange stripes. i 

orange stripes . . . | 

■ dark yellow stripes 

i 3 to 3.5 cm ; 

3 to 3.5 cm ] 

i 2 cm 

\ breadth 

Pods 

3 to 3.5 cm i 

2 to 2.5-3 cm ^ 

2 cm 

1 length 1 

to 35 cm I 

20 to 40 cm 1 

20-30 Cm 

; breadth .... 

I to 1.5 cm : 

.5 to I cm 

.3 to .3 cm 

( length 

; 2 to e.5' cm i 

2 cm i 

I cm 

Seeds < breadth ..... 

! .7 to .3 cm i 

.3 to .4 cm 

.2 to .3 cm 

! hair length .... 

1 1 

1.5 to 2 cm j 

i 

.7 to .8 cm 
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There is then an intimate fusion between the two parent species. 
This ivS a good example of a .species cross of the type already studied with 
so much interest by Koi.KEuaaCR, Gaktner, T^ocke, etc. 

The largest proportion of hybrid characters are intermediary; the 
leaves of the Japanese Catalpa are pubescent on the upper surface, and 
glabrous on the lower surface ; with the American Catalpa, the upper sur- 
face is glabrous and the lower surface hirsute. The hybrid resembles 
both parent species, and is velvety on the upper surface, and sparingly 
hirsute on the lower surface of the young leaves. 

There are certain points wliich show a predominant resemblance 
to one special parent ; for example, the bark is smooth and the margin of 
the leaf three lobed like C. Kaempfcvi, 

The dimensional characters of the hybrid arc intermediate except 
in the dianiater of the trunk, size of leaves, and inflorescences. In these 
the hybrid clearly excels its parents, thanks to to its stronger develop- 
ment generally. Catalpa hiitnonoidcs X C. Kaempfcri also distinguished 
by its resistance, at low temperatures to leaf spot, Macrosporium ca- 
ialpac K. and M. 

lixperiments Iiave not yet been made with when th6 characters 
are distributed, with the result that numerous forms appear, some of 
■which could doiilTlesss be picked out and propagated. 

The hybrid is identical to the Teas’ Hybrid Catalpa ” which very 
likely was produced by tlie cross Catalpa bignonoidcs X C. Kaempjm. 

518 “ Seed Survey Report 1919 in Canada. — Eddy, E. D. (Chief vSeed inspector Dominion 
Department of Agriculture, Canada), iu The xh^yicAaimal GascUe of Canada, Vol. VI, 
No 12, pp. 1033-1035. Ottawa, Dec. kjkj . 

The war greatly interfered with the regular channels of seed trade 
in Canada and the United States, h'or many kinds of seeds, particularly 
root and vegetable, the American continent had been depending largely 
on Kuropean supplies. But the war having interrupted seed production 
in Europe, and owing to the difficulties of transport, it was impossible for 
Canadian and United States seedsman to secure delivery from overseas of 
many kinds of seeds and the pmdttclion of seed on the American continent 
was undertaken on a, larger scale than ever before. The situation was 
fiulher complicated by poor crops of some: kinds of seed in America, and 
it was considered, advisable to institute more strict government snper- 
vision of seed distribution. 

A special vSeed Repfuting vService was established under the Bureau 
of Markets by the United vStates Government to procure and di.stribute 
information respecting seed supplies, and the Seed stacks Committee 
was formed to, advise the War Trade Board respecting tlie issuing of export 
and import licenses for seed shipment. In Canada, the seed Branch acted 
much in the same capacity as the Seed Reporting Service and the Seed 
vStocks Committee did iu the United States .Department of Agriculture. 
One of the most important features in amuection with seaming information 
regarding the available seed supplies, has been the semi-annual seed survey 
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Seed survey, June 30, 1919. 


Stocks 
on Hand 


Total Recepts 
Year Biuliug 
June 30 


Red Clover 

Alsike 

White Clover .... 
CrimsDii Clover. . . . 
Sweet Clover .... 

Alfalfa 

Timothy 

Red Top 

Orchard Grass. . . , 
Kentucky Blue Grass 
Canada Bine Grass. . 
Bromiis Inermis. . . 
Western Rye Grass . 
Meadow Fescue . . . 
Common A' etch. . . . 

Hairy Vetch 

Common Millet . . 
Foxtail Millet .... 
Barnyard Millet . . . 


Seed corn 

Beans. H. Snap . . , 
)) Garden Pole 
Beet Garden OS. . 

» AM . , 

» Mangel OS . . 

!) « AIM . . 

ft Sugar OS . . 

» M AM . . 
Cabbage OS . . . . 

D AM. . . . 

Carrot 

Cauliilower .... 

Celery O.S 

j) AM 

Cucumber ..... 


IvCttuce , . . . , 
Muskmelon . . , 
Watermelon . . 
Onion Seed OS 
' ft ft AM 
ft Sets. . . 
Parsley . . . . , 


Parsnip . . . 
Peas, Garden. 
Pepper . . . 
ihimpkin , . 
Radiish OS. . 


ft Alt ... . 

Salsify 

Spinach OS .... 

ft AM. . . . 

Squash Summer . . 

ft Winter, . . 

Sweet Corn .... 

Tomato" 

Turnip, Riiglish . . 
» Swede OS. 
ft » AM . 


34560 I 
39655 i 

12518 i 
3967 i 

107S4 1 

64883 ! 

842-965 j 
104415 : 

4758 ; 
33198 { 

247262 

7441 
45907 ! 
3018 j 

39923 I 

5029 [ 

202 707 j 

301 684 i 

9647 i 
120443 , 
1045322 1 
366464 I 

36 003 
20 429 
42 7S6 

256612 
13676 
265596 1 

90346 I 
9493 I 
10383 i 
55 292 
1439 

1 418 
2065 

37 531 

1 164 

24 I 2 I 
3 809 

6253 

TI 201 

54 Q06 

3 028 
7220 

3 520 758 
72S 

7446 

20 960 

37413 

S19 

14 814 

12 929 
3 753 
3 394 
212 669 
6924 

127 077 
335 522 
6822 


560 62S j! 

1034 456 

32 165 
75S6 
261 66S 

167 868 

3465285 ji 
88 320 

27521 ! 

66648 '! 
349438 -jf 

4 625 j 
5608S 

6549 
333 793 
39 609 i 
172 372 
200332 I 

34 341 i 
147 532 
1 356 537 
233421 

16033 
36 105 
20 633 
260 934 
2863 
500 186 
44187 
9 404 

5093 

38 533 
665 
I 646 
1 31S 
31 003 
12O3 
18 875 

3853 

5 253 

I 2<)6 

26S10 


3 870 360 
15 619 396 
65 120 
1 545 
I 744 327 

607 430 
9 746 064 
13S 726 
iS 565 
60 391 
I 427 52S 
566 433 
369 609 
14 031 
95 ^ 705 
62 924 
464 184 
670 S60 
17 818 
245442 
10 564 268 

655411 

1398.57 

19607 

60270 

151 933 
28 599 
307 600 
71 0S9 

6 600 
h 706 

60477 

1873 

536 

1 367 
32 599 

488 

20064 

2 308 
4 3.31 

14381 

hi 219 
I 80S 148 
3642 
13367 
18 939 148 
552 

7 578 

14 324 
49 194 

777 
13 697 

15 587 

4 481 
2932 

486 on 

5 495 
64432 

278 988 
21 799 


5 487 417 
10226 737 
60 750 
5 538 
802 169 
676 732 

12 867 S09 
136 777 

15 328 
58 292 

1 805 659 
156 533 
263 396 

15 071 
701 333 
63 66g 
276059 
255889 
40 611 
229 140 
15 196 109 
471 053 
98 35S 
38434 
24 544 
177 775 

9123 
23492 
49 971 
3926 

8 306 
51 150 

790 

461 

1 319 

30 082 
973 
20017 
2467 

4 584 
4884 
48 741 

2 073 91^3 

2 982 

9 556 

13 548 36$ 

503 
9 59 h 
7770 
29 531 

I 086 

n 359 
2 183 
30x6 

3484 
210 473 
4452 
67723 
244 446 
9412 


OS produced over seas ■ 


produced in American continent. 
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coadticted conairreiatly in Canada and the United States. vSeedsman and i 

seed growers were required to make returns showing stock on hand, total i 

leceipts and exports at or during stated periods. With this information | 

it was possible to know whether seed requirements for the season were ’ j 

in sight, and to give reliable advice respecting applications for trade j 

permits. : 

The first survey was conducted in the United States on February I 

1st, 1918. This was followed by three others on July ist, 1918, January I 

istj 1919 and June 30th, 1919* The complete figures of the surveys made j 

in Canada on June 30th (i) are presented in the adjoining. Table. | 

The principal items reported as exported during the year ending June S 

30th, 1919 are as follows (pounds in all cases) : Red Clover, 850 165 ; Alsike | 

10 019 462 ; whi'^e clover 8 000 ; Sweet clover ; 1 016 126 ; Timothy 404 266 ; I 

Canada Blue Grass 615 994 ; Common Spring Vetch 492 000 ; Hairy Vetch | 

22 544 ; Dwarf Snap Beans 61 641 ; Garden Pole Beans 96 000 ; Garden I 

or Canning Peas 8 640 594. ^ | 

519 “• The Drying of Beet Seed. — No. 529 of this Review, | 

t 

520 - On the Origin of Forests. — See No. 536 of this 'Review. I 

s 

CEREAL I 

521 - Experiments in Sowing Barley, made from 1909 to 1915 in Denmark. — IVER- AJSTD PULSE | 
SEN R. (136 Beretningfra Statens Eorsogs wirksomhedi Piantdculttir) la Tidskrift for 

Planieaol, Vol. XXVI, Pt. 3, pp. 377-417. Copenhagen, 1919. 

Experiments were carried out to determine the influence exercised 
by the quantity of seed and the method of sowing on the yield of barley 
and on lodging. The idea was to compare broadcast sowing with sowing 
10 to 20 cm. between the lines, with different quantities of seed, limited 
to from 76 to 180 kg, per hectare. These experiments lasted 7 years, 1909 
to 1915, at 4 Daniwsh Agricultural Stations (Lingby, Tystofte, and Askov 
Lemmerk). The barley employed Was a local variety (Tystofte Prentice), 

Archer type. Cultures were made in sixfold and tenfold plots, as a rotation 
■crop following forage crops or legumes, and well manured. The yield in 
.grain and straw was determined in hectolitres and also the size of the grain ; 
a valuation scale was used for the amount liable to lodging (x to 10). 

From the results, it can be concluded that the seed sown broadeast | 

gives nearly the same amount, quantity and quality as that sown on the i 

10 cm. between the lines system. * ' ' '/ 

The more important factor would be not so much the manner of sow- i 

ing as the quantity of seed employed : it is this factor which determines | 

the different possibilities of development in cultivation and perspective 
ydelci It should also be noted that seed sown on the 20 cm. between il 

the line system produces, on an average, x quintal of grain less per hectare 
than in the lines ^ 10 cm, apart. ■ 


(i) This service has been suspended ; a resume of the results obtained will be' giver 
'Shortly in a Revietv. 
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These results confinii the observations made by^ Car. Sonne ou the 
relation between seed employed and conditions of development. It can 
generally be assumed that the more the conditions of development are sa- 
tisfactory the less seed is necessary to obtain the maximum yield. The 
barley seed sown in lines lo cm. apart gave the following results : 


Total harvest 
per ha. (grain and straw) 


j Quintals of gram from obtained per hectare 

! 

! 


\ 109 Kg. 

133 Xg- 


160 Kg. 

90 quintals 

i 41,0 i 

40,3 

■ 

40,2 

75 

33,3 

34,3 


33,3 

60 

29,9 

30,5 

i 

31,3 


As to the weight and the size of the grains, they increase when the 
quantity of seed employed decreases. Experiments appear to indicate 
that in employing relatively small quantities of seed, lodging can in 
limited areas be obviated. However, that has no value in practical farm 
work, seeing the quantity of seed which it is necessary to use in agri- 
cultural practice. 

FIBRE CROPS 522 “ The Cultivation of Cotton in the Trench Colonies. — i. Ea cuititre du cotonnier 
dans les colonies !ran9aises, in Le Bulletin des Halles, Bourns et MarcMSf Year EXXIV,, 
No. 263, p, I. Paris Dec. 7 and 8 1919 (article reprodticed in the Bulletin da V Union des- 
AgrictiUeufs d'Egypte,- Year XVIII, No. 131, pp. 9-14. Cairo, Jan.-Feb.' 1920), — 
II, Rapport dn President de T Association cotonniere coloniale, in the A ssodation cotonniira 
coloniale, Bulletin Year XVII, No. 61, pp. 631-645 + i pi. Paris 191,9. ■— III. Ee coton 
dans i’Afriqne du Nord (i). — IV. An Haroc Occidental. Ibidem,’ pp, 654-663. — 
V. Rodier, a la cote d’Ivoire. Ibidem, pp. 645-652. VI, Ropier. An Soudan, Ihideniy 
pp. 653-654, ■— VII. Bn Guinee Frangaise, Ibidem, pp. 680-692. — VIII. En Non- 
velle-Caledonie, Ibidem, pp. 663-665. — IX. Aux Nouvelles-Hebrides, Ibidem, pp. 663-667. 
— X. Ahune, a Taliiti, Ibidem, pp. 693-695. XI. A la Guadeloupe, Ibidem, pp. 
696-698. — XII. Au Cambodge (2}. 

I. File cotton question is more than ever the order of the day. ■— There are at 
present 3 principal sources from which cotton is obtained ; the United States, Egypt, and 
India. The first of these three shows a production of 2/3 the total product of cotton manu- 
factured tooughout the world, ; the third shows about ^4 the American product, and double 
that of Egypt. The yield in India is chiefly utilised in India and in Japan. In Eg3T)t 
spedal superior quality fibre is found, and utilised in the fabrication of extremely fine thread. 
It really amounts to the fact that, for European manufacture, the only provision markets for 
first class matter are American, and this is absolutely dependant on the fluctuations and flexi- 
bilitj of production. Since the beginning of the war, considerable variations in yield we're 
reported in the United States ; on the other hand, whilst formerly this country used up 
only a small pari of her national cotton, to-day, these manufactures have almost doubled their 
production (in 1910, they used 35 % of the American yield; in 1915, 60 %) ; therefore con- 


, (i) See R. Oct-Dec. 1919, No. 113S. 
{2) See E. Dec. 1908. No 1355, [Ed,). 
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sidering only the upkeep of prices and the world revenue which ought to come in from their 
crops, the growers da not hesitate in case of need to limit the sale or to reduce the outlay 
in order to gain their ends. 

There is then a considerable danger facing the European cotton iiidustiy, especially in 
France, where this industry is very important. There are loo ooo spimiers and weavers 
occupied in this trade, representing a population of i 200 000 people. 

There is therefore opportunity to develop the production of cotton in the French colonies, 
and the author gives a rapid survey ot the production and cotton trade possibilities in the " 
various French colonies and the work of the Colonial Cotton Association. It is for this reason 
that the cultivation of cotton has taken a hold in these colonies. The experiments carried 
out have proved the best species of cotton fibre obtainable in each region and giving the highest 
yields. It is the idea to ina*ease cultivation in such a way as to dispose of uniform abandoned 
sorts, with due order, to produce thread of identical quality from one end of the 5?ear to 
the other ; production should be intensified in these colonies and this is the aim of the Co- 
lonial Cotton Association. 

II. The President of the Colonial Cotton Association reports the work of this Association 
dinring recent years in the French colonies, and lays stress on the duties that fall to its 
lot, and on the programme of action on which the Association should rely in order to carry 
out tliis lengthy enteiprise which it has undertaken. 

Ill and IV. Northern Africa ; especially Morocco. --- The question has been large- 
ly discussed in the «Annaks de la Science agronomique by M. V. Cayla for Egypt,- Al- 
geria, Tunis and Morocco, and by the same author in U Agronomic coloniale for French 
Northern Africa in particular. A resume of this work as a whole was given in 1919. 
(See Note). 

In the present investigation, special attention is paid to the question of cotton in Morocco. 

It is a recognised fact that cotton was previously cultivated in this region and was carried on 
to a fairly large extent fifty years ago. There are still traces of this to day. The cotton 
found is a hybrid producing a very fine quality fibre, about 30 mm. in length. 

Owing to the climatic requirements of cotton, the chief growlers limit as far as possible 
tlieir plantafions to the plains with a maritime climate. This necessity which appears to 
^ liave been eoiifnmed in the case of Morocco, as the result of test experiments since 1913,. 
considerably limits the extent of territory possible for the cultivation of cotton. Economi- 
cally, especially as the spring* frosts are felt even on the coast, this necessitates the seed- 
sowmg during april. Then cotton, also demands, for nonnal evolution, a sufficient^ long- 
period ot vegetation, which means in Morocco, particularly outside the coastline area, a pe- 
riod between the spring and outmnn frosts. What is more, the rainfall is very badly distributed 
in Morocco with regal'd to cotton cultivation. Cotton cultivation on dry soil therefore seems, 
hardly possible a priori in the Cherifien Empire, and in fact, the trials carried out up to the 
present tinie, obviously confirm this opinion, anyhow for the long cotton silk varieties, the 
only, varieties with which cultivation was attempted. 

Amongst the Egyi^tian varieties, the Nubari ” has given the best results; 4 quintals 
of Colton fibre with irrigation and barely i quintal on dry land 

It vseems obvious that irrigation is necessary for cotton cultivation in Morocco, and that 
it could only be developed as far as water works would allow planters to have use of the 
water indispensable for plant development. 

Although the cotton may be not be very particular from the point of view of the type of 
soil on which it is grown, it has nevertheless a preference for clay loam or deep sandy 
argillaceous soils, and there again, the possibilities in Morocco are limited. 

After consideration of these conditions, it can be estimated, that an area of about 20,000 
hectares (situated chiefly in the Sebon valley and its tributaries) can be sown with cotton. 

It kerns wise to adopt the trienniai rotation crop system followed in Egypt, and this will 
necessitate the fitting up of an irrigation system to cover 6,000 hectare. 
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A. survey of these facts indicates that the production in appreciable quantities cannot 
be realised immediately and will never be considerable. Allowing for a yield of 6 quintals 
of cotton fibre per hectare an annual production of r 20,000 quintals per 20,000 hectare 
should be expected. 

In addition to this, it should be noted that all the cottons which have been produced in 
Morocco have been declared of excellent quality by expert authorities on the Colonial 
Cotton Association. 

There now remains, the question of short staple cotton ; the production of this is more 
immediately possible as it vrould only mean a reasonable treatment of the land, and this 
could be carried out at the earliest opportunity. However, it should not be forgotten that 
cotton needs in order to ensure success, suitable soil, well worked and manured. 

The reasons for limiting the cultivation shown for the “long staple ” are the same for short 
staple except as regards irrigation, and the possibilities of sowing are therefore greater. 
On the other hand, the short silk is less delicate and earlier than Icwfig silk. It is to be feared, 
however that owing to the small rainfall in Morocco, the production may not be sufficiently 
remunerative. It is wise in every case to count onlj’ on the low yield, not exceeding 2.5 
quintals per ha. obtained in xAtnerica under much more favourable conditions. It must also 
be remembered that in Morocco, manual labour is rare and dear, and it should not be 
forgotten that, except at abnormal periods, as at the present time, cotton cultivation, even 
in Egypt entails somewhat high expenses. 

V. Ivory Coast. — From 1914 to 1918, the production of raw cotton in this colony 
rose from o to 2000 tons ; 3 principal factories and 6 secondary, have been set up in spite 
of the war which considerably reduced the number of administrative staff and necessitate 
the use spinners and native employees. The result seems to promise well for the future 
and it is hoped that the Ivory Coast will be some years hence an important cotton centre. 

The North Coast of Ivory shows the most promise, and especially at Booul^. 

Cotton from the Ivory Coast is now known and appreciated. The question is well under 
consideration, and before another ten years, the problem will be completely solved and the 
cultivation of cotton definitely established in the colony, 

VI. Soudan. — Cultivation of cotton could be extended to north of the Ivory 
Coast, and the?* author thinks that quite a large part of Soudan is capable of production. 
The Colonial Cotton Association already possesses 3 factories at Segou, San, and M*psoba. 
The scheme would engender the development of cotton cultivation in the neighbourhood 
of these 3 factories, in various directions, to support the Government of the Ivory Coast 
in the region of Khorogo, connected with Bougouni, Sikasso, Bobo-Dxoulasso. Work in 
the country -will be easy as far as Timbuktu by road and car to Mossi, (population 3 mil- 
lions.) The only difficulty will be to find the necessary personnel. 

VII. French Guinea. — The tropical climate in this colony has two seasons, one 
dry, the other rainy, and relative to this, it is suited to cotton cultivation. 

However, near the coast, the amount of rainfall during the 6 months winter, whicli 
exceeds 3 m. and the persistance of damp winds, are both unfavourable factors. In Kissidugo 
Guinea and Ifiberia the showers which continue to fall during the dry season, mean 
a large quantity of atmospheric humidity, and are also contrary to production, and hinder 
the ripening of the capsules. 

In every part of the colony, land suitable for cotton is found. But the sandstone which 
forms a broken belt round the mountainous region of Futa hinders the normal development 
of the crop unless the land is well manured. 

From the economic point of view the question may be considered as follows ; — In 
Southern Guinea, the farm population can devote their time successfully to the cultivation of 
rice, palm, and the fabrication of palm oil. Cotton cultivation does not present much opport- 
unity, especially as cattle are scarce. ' ' ■ ' 

In other parts of the Colony, cotton production is bound up with several factors. 

tsss] 
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In tlie first place tlie existance of lines of coinmunication. The existing lines of conamuni” 
cation, are the railway from Conakry to Kankan, the rivers Niger, Niaiidan, and Mile, the new 
carriage routes from Mamon to I^abe from Bissikrima to Dinguiray, from Dabola to Farhiia, 
land also a large number of roads, several of which have been fitted up for the passage of 
oaded donkies. But the beasts of burden belong to Dioulas in connection with the traffic 
between Sierra Teoiie and Soudan, and are scarce. 

The cultivators in Guinea, who do not p>ossess animals ought to have their produce car- 
ried oil the head from the cotton fields to the railway station or to the relays on the carriage 
routes. 

This does not include the number of districts where cotton production can henceforth 
be organised north and south of the Colony, bordering on Portuguese Guinea, Senegal, North 
Senegal, Niger, Liberia and part of Sierra I^eone a fortiori, the part in the neighbourhood of 
the Ivoiy' Coast. Efforts should be made in districts which not do mean more than 50 km. 
lines of communication, railways carriage routes, navigable rivers, as enumerated above. 

In these countries, the extension in cultivation will be depeijdant on two factors, density 
of population and cattle. 

Following these lines, central Fouta is the most adaptable. But, as it is very hilly 
and the land of suitable and sound texture for cultivation is already covered to a large 
extent, cotton production will never be undertaken to any large exten. 

The plains surronnding Fouta, offer on the other hand, immense opportunities for 
cotton growing. The population is in general, it is true, very scattered. However, next 
to the almost deserted districts, there are others sufficiently well populated and the inhabi- 
tants can direct their attention to cotton cultivation, to a large extent, thanks to the use 
of the plough, 

Nigeria — vallies of the Mile, Niger, Nianda — are populous. The cattle rate has been 
largely decreased as the result of recent epidemics, but the herds are regaining their former 
size. The cotton crops are graded in groups along the river banks. Canoes can be used 
as an economical means of transport of the rough cotton as far as the sorting centres. 

This region seemed the best adapted to a combined action of the Cotton Association 
and the Administration, with a view to establishing cotton cultivation in Guinea. 

VIII. New Caledonia. — The recent introduction of cotton cultivation into New Ca- 
ledonia, and trial experiments for ten years, showed a tendency to rapid development up to 
1916 suggesting that this product may become a very important factor in the agritniltural 
production of this colony. 

The adjoining table gives the quantities and values of the cotton exports since the 
introduction of this crop. 




V eiir 

(Iiiantity 

Value 



IQIO . 

12 I 9 X kg 

21 456 fr 

I9II .... 

45 4x9 

90 838 

1912 

194 211 

3S8 422 

19x3 

163 214 

249 784 

19X4 

117364 

S 186 902 

19x5 

107 748 

! Ill 185 

1916 .... 

173 576 

271379 


During 1917, owing to the absolute lack of direct communication which has character- 
ised the commercial traffic between the colony and the metropolis, there was only one single 
export of picked cotton weighing 1S70 kg. worth 3 667 fr. 

[ 5 !?*] 
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la the first seven months of 1918 the local exporters after succeeding in finding a sale 
for the New Caledonian produce on the foreign market, exported to Australia 2 619 kg«, 
of picked cotton, and to Japan 83,022 kg., of the said product. 

The variety of cotton cultivated in New Caledonia is Gossypium permiwmm. Before 
the war this variety was highly estimated on the market at Havre, where it was sold at a price 
advanced 30 to 50 % above the market price of ordinary American cottons. The average 
production on normal laud is i ton of picked cotton per hectare but on good soil and with 
dependable crops the jield may quite well be doubled. It may also be stated that the port 
of Noumea possesses two granaries for cotton, which deal with the produce harvested in the 
Colony and the imports from the New Hebrides. 

Although the cotton, cultivation had spread to such an extent in New Caledonia from 1910 
to 1912 that the production showed a yield of from 12 tons to nearly 200 tons, it has since 
become almost stationary, and it is certain that it will have a tendency now to decrease. 

It is not possible to value the annual production at the moment, at more than 100 tons, 

The causes of this regression can be traced chiefly to the scarcity of manual labour, 
which, since the war, even more than before, exist in the Colony, bocal mobilisation 
has, indeed, cleared ofl a large number of workers in New Caledonia. 

It appears also that the Caledonian planters, after having shown at the outset a great 
partiality towards this form of culture, have to-day a certain tendancy to abandon this 
idea in favour of the older types with high profits, such as coffee and coprah. 

The matter of cotton cultivation in New Caledonia is largely dependant then, on the 
supply of manual labour. It is certain that only when the planters in these countries will 
be able to secure a sufficient number of workers will cotton yieds increase to any marked 
extent. 

Every part of the Colony, including the boyalty Isles is equally in favour of this atlti- 
vatiou. 

IX, New Hebrides. — In the New Hebrides archipelago, the cultivation of cotton, 
although even a more recent institution than in New Caledonia, appears to promise a very 
blight future, 

.j^^The quality of the soil and the atmospheried conditions of the New-Hebrides acliipelago, 
are apiwently adapted in everj^ way to this agricultural experiment, and what is more, it 
is certain that the difficulties connected with manual labour are less keenly felt than in New 
Caledonia. 

4 The following table gives the quantities and values of the types of the New-Hebrides 
cotton reported at Noumea since the establishment of commercial exportation at tliis port. 

This Table shows that the cotton ailtivation in the New Hebrides cohtimtes to main- 
tain marked progress, chiefly in Sants Island, and an average harvest of 500 tons for the years 
immediately following the war. 

But even there, considerable improvements could be effected if some wise decision 
could be readied with regard to manual labour. 


Year 

1 Quantity 

1 Value 

1912 

! "1 

i 1 

6 392 kg 

; , 12 7S4 fr 

19^3 . ■! 

77 243 

1 126 541 

m 4 . • . 1 

228 733 

3^7 456 

1915 ' 

1 352 697 

4^3 S25 

1916 

549 371 

361 096 

1917 • • - 1 

105898 . j 

204 379 

7 months in 1918 

402 802 

I 006 504 


[$n] 



FIBRE CROPS 


583 


Before the war, practically the whole Caledonian and New-Hebxides yield was sent 
to the metropolis, but owing to the poor condition of direct communications, a certain 
■exportation method was obvious in connection with Japan and Australia. It is desired to 
■re-establish as quick y as possible, the direct maritime relations with France so as to favour 
the metropolitain markets once again with the advantage of the cotton produced in French 
possessions in the Pacific. 

Exportation facilities constitute one of the principal factors of intensive development 
in a.gricuitural work in N ew Caledonia and the New Hebrides. Cotton does well in all the isles 
of tlie Archipelago, 

X. Tahiti. — The Tahiti cottons are some of the best in the world. They are distin- 
guished by their fine quality and the length of their fibres, and are much sought after for the 
fabrication of cotton embroidery or lace work. For a long time they have held the leading 
place on the Tondon market, far out distancing their rivals. 

Numerous trials have been made at various intervals, either by the administration of the 
Chamber of Agriculture, or by special Societies, to encourage and develop this culture in 
the French Archipelago. 

But cotton cultivation has really been given np, and the Cotton Society itself, although 
it is true it has established a well supplied granary, is devoted exclusively to the coconut. 
There is no attempt made to plant additional cotton until the 35,000 coconuts at Faaron 
are in full bearing. 

Two principal causes are conjointly re.sponsible to a large extent for this abandonment 
of cotton cultivation in the Archipelago. Firstly, the high price of vanilla ; and secondly 
the lack of manual labour. 

At the present time vanilla culture has been more or less abandoned owing to the disease 
which harms this bindweed and the consequent diminution in value. As also the coco- 
nut continues to show higher value, it would probably mean that cotton cultivation could 
be restarted with some success and procure an appreciable yield to the farmers. 

There are a large number of localites suited to this crop in these mountainous islands, on 
the coast line or plateaux that are as yet altogether uncultivated. The Islands vSous-le-Vent 
and Marquises show considerable opportunities for cotton planting, especially if Chinese 
manual labour is employed, pcailiarly adapted to this form of culture. 

Of however, any attempt is made in tliis respect, it les with the Cotton Society to take, 
the initiative, since it was specially fonned for this purpose and directed by an Agricultural 
expert who has made a special study in this branch. 

XI. GtTADELOUPE. — At the present moment cotton cultivation hardly exists. It 
lias been stopped in Guadeloupe, and in the Grande Terre for several reasons : 

(1) lack of information with regard to this particular crop, and insufficiency of tools, 

(2) high prices of sugar-cane as supplied to the factories and distilleries. 

(3) mobilisation has weakened the strength of agriailture and industry. The majo- 
lity of workers in the field were settled on land grants and not on extensive property. Ma- 
nual labour was therefore scarce, and the few labourers obtainable required too high a pay 
to plant and harvest the cotton. 

The districts where tliis culture can be instituted and urged forward are in the Grande 
Terre *, Anse, Bertrand, Canal, Mottle, Saint-Fran^ois. These are great sugar-cane producing 
centres, and the cotton cultivated is utilised in the manufacture of mattresses. In Guadeloupe : 
the southern part of Ballif. the dependandes : Marie-Galante, les Salutes, Saint-Martin and 
Saint-Barthdemy, give the practical total of the annual production. An extension of 
plantations would be possible in the.se islands. ’ 

In Guadeloupe, it is necessary : 

(1) that the Cotton Society pass a fixed order for the negociants of Pointe-a-Fitre ; 

(2) that the sale price be superior or at least equal to that offered in the neighbour- 
ing colonies. 

[ 58*3 
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Af. tlie cost price of cotton is determined by the nm of tlie cliief markets in I^iverpooly 
Hamburg, and Havre, tlie preceding suggestion could be carrie^d out if the buyers, the Colonial 
Cotton Association, the Colony or the State added a premium to the stated cost. 

An e.xperiniental held should be establi^ed, witli an agent specially appointed to instruct 
the planters, and to make a careful selection of the grains, the consignment of the best seeds 
(tlie cotton which will fetch the- highest prices), and the distribution of small pamphlets on 
cotton will all help vein? much to the exten sion of this cultivation in the Antilles. 

At the Experimental Stations, trials with machinery could also be made. 

XII, Cambodia. — The BuUeiin de ^Association coionmerc coloniale^ gives the report 
that M. Martin de Flacourt (Chief of the Agricultural and Commercial Services at Cam- 
bodia) i^resentecl to the Colonial- Agricultural Congress in Paris, 191S, on the “ Possibilities of 
Cambodia for cotton growing. A resume of this report was given in 191S (i). 

523 - Agaves In Africa and Particularly in East Africa (2). — i. hadtevilde in Journal 
d' Agriciilhire iropicalc, Voh XIX, Xo. 159, pp. 260-263. Paris, May 31 19 ^ 9 * — 

II. VUILLEUMIER R. IbH., Xo. 102, pp. 340-34T, figs, 2 Paris, Nov. 30 1919. 

I. The author refers to the articles in Tropical Life (3) 1918 on Agave 
rigida var. sisal ana plantations, which cover a considerable part of East 
and West Africa (4) special attention is called to certain plantations on. 
marshy land associated with one of the German companies (5). 

The author has several times expressed doubts as to the possibility 
of cultural and financial success under such conditions. Having stated, 
ill order to have the matter properly controlled, the absolute liasard of 
planting the agave on very dry land and in a very dry climate although 
admitting that this was less outstanding in the case of var. sisisalana 
than for var. elongata and less still for A. CanPula (6) and less still for 
Foufcfoya, spp. he could not agree with the adventurous statement 
circulated by business men w'hich had not yet been supported by any spe- 
cialist. It is not whether a plant can thrive here or there, which the 
planter should consider, but whether it will keep all the qualities neces- 
sary for the Justification of its cultivation on a large scale. 

The author discusses the yields mentioned in Tropical Life (7) and 
takes the opportunity of comparing these yields, following the standard 
of the most leaves possible in the least passible time, (it appears that A, 
sisalana develops a flower stalk and dies in about 6 or 7 years in Africa) 
with the ydelds obtained in Mexico, where there is not such a good crop 
per year hut where it lasts over a period of 20 years. 


(I; Cottons of Cambodia and Indo China, general outline. — article by M, de Fla- 
COURT see i?. Jan. 1919, 46 and i?. May 1919, n° 595, {Bd.) 

(2) See Bull. Apr. 1920, No. 421. {Bd.) 

{3) See Bull. Aug. 1920, No. 904, and Jan. 1920, No. 36. {Ed.) 

(4) The agave in the old German tropical colonies in Africa. See Bull. March 1913, 
No. 250. Bull. July 1915, No. 767; Bull. Oct. 1913, No. 1150; Bull. Jan, 1914, No. ii 
Bull. Apr. 1914, Nos. 195 and 300. {Ed.) 

( 5 ) Journal d' A gricuUure TropicaU, JAo. 60, March 1907. [Authofs note) 

(6) See Bull. Feb. 1920, No. 203. 

(7) See Bull. Jan, 1920, No. 46. [N. of i?.) 



The average yield obtained, as reported for i year, is higher in the 
second case than the first. 

On the other hand, the author notes that to cut after 3 years has al- 
ways been considered premature ; the agave has then a supple, fine and 
silky fibre, but non-resistant, and the vigour of the plant suffers from this 
pre mature operation , 

African agave plantations are scarce because the climate and soil are 
neither of them suitable, because they are worked too soon, and perhaps 
improperly, as it is to be feared that the planters do not allow a group of 
22 to 22 leaves to remain on each stalk to maintain its vigour. 

* The author, with reference to an assertion made by Herson 
that the examples of stock proceeding from suckers is strictly Hmited 
to that of the parent plant, says that it is the first time such a thing 
has been, notified, and he declares that he possessed at Ta-Pho (Tonkin ) 
various agave stalks which are 5 or 6 years old and come from suckers 
rising from the parent stalks ready for sending up their flower stalks, the 
signal of their approaching death. 

II. — As a lesult of the article by M. I^eon Hautevieee (i), the Jour- 
nal d’ AgrictiUure tropicale, received from M. Rene VuielEUMIER, Agent- 
Constilai of France at Quelimane and Director of the '' Empreza Agricola 
do Eugella '' a note in which the author describes the experiments. On 
the land in question, the Agave rigidavdX, sisalana-^rodMO.^^ its flower stalk, 
after about 5 %to 6 years. The cutting can be begun about the 3rd year^ 
and carried on then under normal conditions for 2 % y^ars. Each year a 
healthy plant gives from 60 to 80 leaves, average weight 700 gm., making 
an average total of 175 leaves per plant. The fibre yield is from 3 to 3 % %•• 

On marshland, there is no hope of success. 

On the plantations, the spacing* is 2 X m. or 2 X 2 m. The first 
arrangement is preferable for intercropping, which is practised for the 
first two years ; the first year with cotton, the second with maize. 

Experience shows that, to establish a plantation it is wiser to plant 
out after a year in the nursery. Plants from suckers do not develop 
so well, and may have a shorter life (by 2 or 3 months) than those from 
bulbils, but it is quite out of the question that these plants may have 
an existence limited to the same extent as the parents ; it is pure 
imagination, and the author has personally undertaken various experi- 
ments wich have given altogether negative results. On the province, 
a plantation of about 150,000 cuttings was made in January 1915, 
and taken from suckers from parent plants which had only lasted un- 
til the end of 1915 ; not one of these plants had produced its flower stalk 
at the end of 1919. The plantation of the Empreza Agricola do Eu- 
gella has at present 4 millions of cuttings with 2 millions of bulbils in 
nurseries. 


(i) On ** Textile Agave at Tonkin See work of M. E. Hauteville whxck appeared 
on the title of the Congrh d^Agrimltme coloniaU. Government general of Indochina. Serzes^ 
V Hanoi No. 3,Hanol-Haiphong X91S. Mentioned in i?, Febr. 1930, No. 303, Note 4. (iV. of 

[m^] , 
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524 ~ .He Dwarf Cocoaut m the Federated Malay States.— handover w. p., m The 
Agrimliunil Bulletin of the Federated Malay States, v. VIII, n” 5 j P* -95-297. Kuala 
ptir^ sept.“OCt. 19x9. 

. The increasing rise in the price of copra having given renewed activity 
to coconut planting in this country, it is important that some facts of this 
interesting variety of coconut should be put on record. 

Description. — The dwarf coconut known in this country as « nyiiir 
gading « is remarkable for its early fruiting palms only 10 feet high, bear-, 
ing abundant fruits, touching the ground. The young palm grown under 
good conditions starts to fiower in its third year and produces ripe fruit 
in about nine months from the appearance of the flower spike. The ini- 
tial flower vSpikes contain only male flowers, but other spikes occurring in 
rapid succession, are larger and bear an increasing number oi female flowers 
one ‘spike from a six-year-old tree bearing 200 young female flowers, whilst 
trusses of fruit from similar trees have been found with as many as 55 
ripe nuts. 

The dwarf coconut is generally of a bright yellow colour. There is 
besides, a distinct brick-red variety, also a green variety and a number of 
intermediate colours which might be ranged as ivory yellow gading ”, 
golden yellowy orange brick red, green bronze, and deep green. The 
flower .spikes, leaf bases, and leaf ribs, correspond in colour with the 
fruit, giving the compact trees a very handsome appearance. Again 
there are semi-tall trees of these different colours, which are later coming 
into bearing, have slightly larger nuts, and are less prolific than the true 
dwarf. 

The dwarf yellow' strain appears as the most prolific, whilst the other 
varieties vary proportionately in their productiveness and also in the shape 
and size of the nut and are evidently the outcome of cross fertilization 
from original types or '‘mutants” (i). 

The different varieties are distinguished amongst the Malays and Java- 
nese under particular names, such as “n}mr ’V (klapa) gading”, “ k. merah, 
(or sajah)”, kapak”, '‘k. pisang”, ''k. puyok”, '"k. hahi”, '*sepang 
and, “ k, nipah 

A full grown leaf of the " nyiur gading ” measures only 12 feet from 
base to tip, whilst the ripe nut measuies 22 in. X 24 and the stem 24 
inches in girth, the nut has an average amount of fibre, a thin shell, and 
proportionately with the big nut, a good thickness of white kernel 

This “ meat ” is said by the Malays to be richer in oil and sweeter 
in taste than that of the big coconut and it is therefore very popular with 
them for domestic purposes. , , . 

History. — In spite of diligent enquiry it has not been possible for 
the author to find out the definite origin of this dw'arf nut, but it seems first 
to have occtiired as a " sport ” or “ mutant ” probably in Java. Trees, 


{i) Certain curious variations liave been observed in tbecocouut tree: see n® 514 of 
this Review, {Ed.) 

[W4] 



PI.ANTS YIEI^DING DIGS, BYBS, TANNINS, ' ETC . 


587 


thirty years old or so, occur in different parts of the peninsula and many' 
of these still bear abundantly. 

In 1912, 500 acres were planted with these dwarf nuts at Sitngei Ni~ 
pah Estate on the Coast between Port Dickson and vSepang Point and 
this is probably the only estate of dwarf coconuts m the world. 

Growth. — ' Like all coconuts, this dwarf form appears to be exceed- 
ingly hardy, growing well either in white clay, red loam, or deep peat, 
in fact it seems to thrive in an}’^ situation where winter is abundant, yet not 
stagnant, though it is evident that well drained alluvium suits it best. 
In such a soil six-year-old palms have been counted with 234 nuts 
(excluding ovules), and the trees average 80 nuts a year. ^ 

Crop. — In the first year of production at vSungei Mpah the crop 
over 225 acres was 102 000 nuts whilst the second year it was 574 000 
nuts and the third year it will piobably be nearly a million ; from which 
the author considers an average ^deld for dw’'arf nuts may be estimated 
as follows : 


4tli J 
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ro 
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{in full beating). 


These estimates in face of yields from individual trees will appear con- 
servative, but there are many points which have to be considered when deal- 
ing with average 3delds, and no doubt under ideal conditions a much higher 
average could be obtained. 

In making copra, it has been found that the nut from a young tree 
is smaller than that forming later, and its kernel likewise thinner, whilst 
of course, on heavy yielding trees the huts are a little below the average 
in size, but 500 nuts to a pikul (i) of copra is a general average, which would 
be decreased somewhat later as more even nnts with thicker meat '' 
are obtained. With the leaf length only 12 feet it was found convenient 
to plant the palms 24 ft X 20 ft which gave 90 to the acre, a number nearly 
double to that required when planting big palms. 

It is evident therefore that with this planting we should get, 
say, in the fifth year of planting 90 x 30 nuts == 2700 nuts per acre 

~ .?Z ==: 5— pikuls copra per acre. Likewise, in the ninth year 90 X 

s s , 

120 = 10 800 nuts per acre ~ ^ = 2i-~- pikuls copra per acre. Com- 
paring this with the big coconut which does not produce till after its fifth ' 
year it might be estimated as giving in its ninth year 45 trees at 40 

nuts = 1800 nuts per acre = = 8 pikuls of copra per acre. With 

the dwarf trees there is the great advantage of easy and rapid picking. 


[Mi] 


(i) I piktil 133 Vs 
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and inspection for beetles and other pests, thongii of course in matiiifac- 
tiire almost 2 % times the number of nuts per pikul of copra handled,, 
but this is not of so great a consequence when working with newly dev-* 
ised methods and machinery, dealing with large quantities. 

The profit per acre from five-year old dwarf coconuts to-day can even 
stand comparison with that of rubber, and the man who is planting to-day, 
has to consider markets five years a head and might do worse than place 
confidence in the dwarf coconuts. 

525 - Utilisation of the Fruits of Melrn Azedarach as a Source of "Mangora”' 
OIL — De Wildeman, E., in V Agronomic Colonialc, Bulletin mm&ucl dii Jardin Co- 
lonial, New Series, Year IV, 1^,19-1920, No. 27, pp. 74 ‘ 77 * Paris, November-De- 
ceinber, 1919. ' ’ 

Following on the article (i) by M. L. RiGOTARD (which appeared in 
the same publication) on the possibility of using the fruit of Melia Aze- 
darach L. as a source of alcohol, the author quotes other ways in which 
this fruit can be utilised and certain uses for the plant itself. 

The author collected, in 1903 and 1905, the scanty data available 
on the uses of the various parts of this plant (2), especially as regards the 
fats, and published them in one of his works. 

Melia Azedaraoh, known in the Belgian Congo as “ Tilas des Falls '' 
is not, as has been thought, a native of Africa, but has been introduced, 
as has happened in most tropical and subtropical regions. It is a tree 
which may reach 30 ft height, with a short, upright trunk, and a wide 
crown that bears clusters of white flowers with a violet tinge. Its wide 
distribution, largely through human agency, has led to investigations on 
its pharmaceutical value, which may possibly be of a certain inipor* 
tance. 

The plant, also known as the Persian lilac, or bead tree, grows very 
rapidly, even in poor soils ; its is, however, ve.iy sensitive to constant 
damp, as its roots rot easily. At an age of 4 or 5 years, the plant is from 
20 to 23 ft. high, I ft. 6 in., in ciicumference, and bears fruit and flowers 
throughout the year. 

The author cites a research carried out by M. J. Ondenampsen 
on the chemistry of this plant, and in which the properties attributed to 
it almost everywhere are described (3). According to him, the fiiiit 
can yield, on expression, 50-60 % of a dirty yellow fat, which liquefies 
at about 35° C, and rapidly turns rancid. This oil, known as ** mangora '' 
oil, can be used for soap-making, lighting, painting, and in medicine. 

According to Fendler, the fat content of the pulp is too small (2 %)- 
to allow this part alone of the fruit to be used ; the seeds contain more 
(39*36 %) ; in proportion to the whole fruit, the content is 4.62 %. To 


(1) See i?., July-Sept., 1919, No. 9S3. {Ed) 

(2) De Wileemais!', Notices sur les plantes utiles on inUressantes de la Flore dU' Congo,. 
Brussels, 1903-1906, pp, 42 and 486. (Ed.) 

(3) J. Onbenampsen, Bydrage tot de kemiis can Melia Asedarach L. XJtrecIxt, 1902. 
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make exploitation economic, the pulp would apparently have to be se pa- 
inted, which would require considerable labour. 

These two opinions, therefore, do not agree. 

FendeER also considers that this oil could not be used as human 
food, but says that it could be used in the manufacture of varnishes, while 
repeating that its- extraction is not commercially possible. 

The green fruit has been used in Texas for making boot -polish, and 
in Georgia, after fermentation ard distillation, for making a kind of whisky 
said to be superior to alcohol made from wheat and rice, although the fruit 
is reputed to be poisonous. However, the fruit is eaten without ill-effects 
and even with eagerness by goats and sheep. 

Besides the medicinal use of Melia and its possible industrial utilisa- 
tion, the wood is of a certain value. The wood is of a whitish or pinkish 
yellow colour and is hard and resistant ; the annual rings are brown and 
give fine veiiiing ; the grain is close and fine and gives a good polish with 
pleasing reflections. The wood can be used for joinery or cabinet-work ; 
it is much in demand in China and Japan for the manufacture of musical 
instruments. 

Some authors consider this wood to be of little value ; in l^iaitinique 
and Guadeloupe it is said to be soft, brittle, and only good for firewood. 

Two varieties are reported from Indo-China, the Koan Ha with 
reddish wood, and the Koan Trang with whitish wood, both prized 
varieties, especially for their lesistance to the attacks of termites. 

It has been suggested that Melia should be used for replanting land 
unsuitable for cropping, and then delicate plants, such as coffee, can be grown 
under its shade. 

The seeds germinate easily, and the young plants can be transplanted 
quite well when 12-14 in., high. 

This plant, then, mainly grown for ornamental use (flowers), is worth 
the attention of planters for other reasons. 

But conflicting opinions have been expressed above ; the author 
stated some time ago that certain cliaracters of the oil and the name of 
Maryosa oil probably belonged to the products of another species, 
Melia Azaiirachta] so that certain authors, e. g., lyKWKQWiTCH, may pos- 
sibly have confused Melia Azedamch with M. Azadirachta. 

These contradictory data should be cleared up by research and, above 
all, the correct botanical name ot the plant should be ascertained* 

526 - The Seeds and Oil of ^«Eno Ahura” {Perils a ocymmdes) from Japan- — • 

See No 584 in tUis Review. 

527 - The Utilisation of Acacia decurrens In India. — .Mackeotib, c. k., in 

Science and Industry^ Vol. I, No. 7, pp. 430-432. 3 fig. Kelboutne, November, 1919. 

Much progress has been made in South Africa in the utilisation of the 
Australian acacias, especially Acacia decurrens, for the preparation of in- 
dustrial tanning extracts. Tike the Australian eucal5rptus, which is grown 
on a large scale in various countries such as California, Italy, and India, 
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where it is more highly valued than in its native country, the Australian 
acacias have attracted much attention in South Africa. 

The author is connected with an enterprise wMchintends to start a 
plantation of Acacia decumns in India, to utilise the tree for the production 
of tanning extracts for the Hindoo tanneries and to supply acetic acid for 
coagulating rubber latex, for the manufacture of explosive and other pro- 
ducts such as metb}^ alcohol, formaldehyde (obtained by distilling the 
wood) and brown paper (from the bark after the tannin is estracted). 

A 250-acre experimental plantation, situated at an altitude of 7 500 ft* 
under the tropics*, in the Nilgiri Hills (S. India) is now growing* In order 
to obtain more rapid growth and to obtain a greater area of jungle on which 
to plant the crop, new land concessions have been obtained in the Wynaad 
plateau, at an altitude of 3000 ft. on the same latitude (11® N,). The 
annual rainfall amounts to 2.815 metres a year, and the temperature va- 
ries between 6o<>-io50 F {15 50O-40 56® C). The Government has granted 
6000 acres free of taxes for the first 5 years, after which period, taxes 
will be paid on the area not brought under cultivation. The trees can be 
barked after 5 years' growth. 

Plantation consists in putting 2 or 3 seeds of A. decumns in holes spa- 
ced 6 X 7 feet apart, which gives 1000 trees per acre. From results ob- 
tained at the experimental plantation in the Nilgiri Hills, the yield of bark 
is 25 000 lb. per acre, and of green wood over 100 tons per acre. 

The results of analyses of the bark and distillation products obtained 
from wood from the above-mentioned experimental plantation are given 
below. 


Leather Industries Laboratories, 

Uondon, Sept. 14, 1917 


Tanning material absorbed by skin. 42.3% 

Soluble non tannins 10.8 » 

Insoluble matter 34.1 » 

Water 12. 8» 


Indian InsUtute of Science. * 

Bongalore, M£iy 15 1919. 

, {Calculated on 100 lb. of ,wood,| 


Vree moisture in" wood 7-7 % 

Cbarcoal ' 32.0 >» 

Tar ' 9.0 » 

Total acetic add 5.58 » 

Metliyl alcohol 143 » 


528 - Present State of Gamphor Production Experiments on Growlig the Camphor 
Tree. — Cayia, V*., in VAgronomie Cohniakf Bulletin mensuel du Jardin Colonial^ 
New Ser., Year IV, 1919-1920, No, 28, pp. 97-109, i plate. Paris, JaE."Febr., 1920* 

Amongst the raw materials utilised by Western industry, and which 
have to be entirely imported, camphor attracts, notice on, account of the 
rapid and heavy inaease. in its price, especially in 1919. , . ■ , , , 
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Prices lemaiiied normal tmtil 1915, and at tlie end of 1914, they were 
still at 4.25 fr. per kg« The successive, stages of increase m prices during, 
subsequent years were as follows (i) : 

Variaiions Ui the price of caniphoy, 1915 - 1918 . 


fr. fr. fr. 

2^915 — June 4,60 Decembre 6,25. 

1916 March- 5,15 July 6,00 Octobre -8,50 

1917 February 10,00 June 9,25 » 10,50 

19^8 February 16,50 July 15,50 » 25,00 

Year 1919. 

May 32,00 fr August 50,00 fr November 70,00 fr 

June 38,00 September 55,00 December^ So, 00 

July 45,00 -October , 57, oo 


Part of the increase in 1919 is obviously due to the depreciation 
of the franc on the world's market. All the same, there is an enormous in- 
crease in price. 

Japan controls the world's camphor market, and, on account of the 
increased consumption of camphor in Japanese industry, the exports of 
camphor from Japan have decreased, thus causing a crisis in the European 
celluloid industry. 

If France in particular does not wish to have to buy crude or even ma- 
nufactured celluloid, she will either have to produce synthetic camphor 
or exploit the camphor laurel. 

There are many. processes for producing synthetic camphor, even if the 
quite different material known by chemists as artificial camphor be not 
included; as it cannot replace natural camphor in its industrial uses. But 
the only processes worth industrial exploitation require terebenthine oil 
as a raw material, and the industry making the synthetic product, wliich,. 
owing to the high price of the natural product, established in 1907, 
was not able to carry on, on account of the high price of turpentine and the 
drop in the price of natural camphor. Nowadays, the establishment of 
factories is a costly and len gthy process. Most of the processes, only worked 
out on a laboratory scale, would require time to perfect their industrial 
application, and no speedy solution of the camphor crisis m exjiected 
in the manufacture of the synthetic product. 

Exception being made of the many plants that produce camphor in 
small amounts, the Japanese camphor tree [Cinnamomim Camphora Nees), 
of the Eauraceae family, is the only plant that has been and remains the 
tjrpe of plant that can be exploited industrially. This is a tree occurring 
in large numbers in the forests of the Japanese archipelago, Formosa, 
Hainan, central China, and the province of Eokien (China). Practically 
the whole of the 6000 tons of camphor which represents the maximum 


(i) Tixese figurcs, fumislieid by M. L* MiC^eu, Fresident of the “ Syndicat genial de la- 
Proguerie fraa^aise ”, represent the value in fr^cs per kg. of refined camphor. {Author}, 
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.annual consumption was and is obtained from tliCvSe regions. Exploita- 
tion consists in felling trees at least 40-50 years old ; the wood is reduced 
"to chips, from which the camphor is extracted by distillation in a ciiirerit' 
of steam. The crystals of crude camphor which are deposited in cooled 
recipients are pressed and finall}^ refined in special refineries. A liquid, 
.known as '' oil of camphor is also collected and constitutes an important 
by-product. 

This method is obviously crude and is leading to a rapid destruction 
of the forests, even if officially controlled. China, with its continental pro- 
-vinces, and with Formosa, was for a long time as important as Japan as 
a source of camphor'. The cession of Formosa to Japan gave that country 
all the insular production, which was at once made into a State monopoly, 
not only as regards the exploitation of the forests and the extraction of 
camphor, but also as regards its refining and sale. The sale price is fixed by 
the State, whose representatives buy the crop from the producers at a 
■price which is fixed anually. To prevent any competition from China, 
Japanese commerce has made itself absolute master of the Chinese cam- 
phor, exported chiefly through Shanghai, Foo-Chow and Amoy. 
raising or lowering the price of camphor, Japan stimulated or discouraged 
the exploitation of the Chinese foreets, over which there is no contiol. In 
fact, Japan, is the absolute master of abe Far-Eastern production, and there- 
fore of the world's consumption, as practically all the camphor consit me d 
ill the world conies from the Far-East. 

Experiments have been carried out for years on the extraction of cam- 
phor from the leaves and young branches of younger trees, wliich thus 
would not be killed. Eight or ten years ago, it was said that, as a result 
of encouraging experiments, Japanese technicians placed all their hope 
in the extraction of camphor from the leaves. In 1913, and again in 1919, 
it was reported that these hopes were not fulfilled and that the Japanese 
relied solely on the synthetic camphor that they were going to make. 
However, for the last 10 years, the Japanese production of camphor has 
not decreased — the preceding figures shoiv it — and one is forced to 
the conclusion that either the forests were not as exhausted as they were 
said to be, or that camphor was extracted from the leaves, for the au- 
thor rejects the hypothesis that synthetic camphor was manufactured in 
the archipelago and sold as natural camphor. 

Exploitation by felling the trees and distilling the wood can only be 
carried out in the Far East, as old forests of Cinmmomum Camphor a 
-are found nowhere else. In the other tropical and sub-tropical countries 
into which the camphor tree has been mtroduced, all that can be done, 
if the tree is cultivated, is to distill the leaves and young branches. As 
regards this, all the information that Japan has furnished is that the yield 
is too small to be of interest. The author reviews the experiments that 
have been made in various countries on this subject. 

The yields of camphor obtained in these experiments were very 
-variable, for various reasons/ Firstly, in .the distillation, certain of the 
i^thods give rise to losses, and then the percentages refernow to the weight 

fwg] 
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of fresh matter, now to the weight of dry matter. In the latter case, there 
are variations according to whether the drying was natural or artificial, 
in the stm, or in the shade, under one climate or under another. Many 
of the results take no account of the camphor oil, which is a solvent of cam- 
phor. The content of camphor varies according to the season, the tempe- 
rature, the age of the tree. All these varations occur in material from one 
tree. Also there are various botanical species or varieties of camphor 
tree, with varying contents of camphor. Even in Japan, Eesca has 
recorded 3 varieties, each with a difierent content. The camphor trees 
in Indo-China which, according to Crevost, have been introduced, as they 
are found in the forests only around the pagodas, apparently belong 
to several distinct species. There is the “title camphor-tree, which 
yields camphor, and the “ false camphor -tree, which does not. Amongst 
specimens sent from Tonkin, Dubard io\m,d Cinnamomum Camphomoxi^ 
C, cecidodafhne var, cani flora. Amongst Italian camphor-trees, Prof. 
Gigeiori identified C. Camphor a, C. glanduliferum and their hybrids. 
Br. Trabut has shown that Hardy’s camphorless camphor -tree, in the 
Algiers Botanic Garden, was not C. Camphor a, but a hybrid, and analyses 
made by E. Musso (1913 and 1919) confirm the supposition that a diffe- 
rence in content corresponds to' a specific difierence. It was found at Kew 
that the old camphorless camphor-tree (it only yields camphor oil) of the 
Botanic Garden oP*St. Vincent was C, Camphora var. glaucescens. Howe- 
ver, the camphor trees in Mauritius, which only yield camphor oil 
— very different from the product sold under that name — really do 
belong to the 'species Cinnamomum Camphora. 

It has been mentioned that often no account is taken of the oil of 
camphor produced and that- it was rare to find its content of crystallisable 
camphor giveti. All the same, this is a point that should not ]>e neglected 
when estimating the total 5rield of camphor from a tree. 

In any case, the oil itself, freed from dissolved camphor, is of interest, 
for, on fractional distillation, it yields two valuable products : sajrol and, 
in smaller amount, eugenoL Here again there are variations, as camphor 
oil yields more or less of safrol or of eugenol, or nothing of one or the other, 
without it being known if these differences are due to the infiuence of the 
environment or of the botanical origin. 

All this shows how much research is still required on the camphor- 
tree, its cultivation and exploitation, on botaiiical questions, etc. 

The unit yield also must be calculated. This depends on the age of 
the trees, the nuinber an d extent of the cuts given them, the period during 
which the cuts were made, the method of planting (number of trees per 
hectare), etc. Lommee, accordmg to Amani’s experiments, estimates 
that, with 2 annual cuts, a yield of 145 kg. of camphor and 46 kg. of cam- 
phor oil per hectare can be obtained. According to S. C. Hood and R. 
H. Eric, trees 2.5 metres high, planted 4.50 metres X 1.80 metres, with 
two annual cuts, will give from 200-225 kg. of marketable camphor per 
hectare per year. Other figures have been calculated but it is difficult 
to say that they are definitive. ^ 

/[aw], 
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But, though Riviere has declared that the camphor-tree will not bear 
cutting, even if oiil^r repeated once every two years and over half the tree,, 
most English experts state that its is not harmed, that its growth is not 
affected by one, two or three annual cuts according to its age, each cut 
affecting % of the foliage at most. 

The objections to this method of exploitation are mostly of an economic 
nature. Prof E. W. Hiegard say that, in California, this crop cannot be 
grown on account of the high cost of labour. Ch, Rivi^RE also states that 
removing the leaves would be difficult and expensive and that at any rate 
in Algeria the tree could not be exploited before the age of 25 years. Most 
British or American workers give 4 to 8 years as the age at which exploi- 
tation can begin. However, this point requires investigation. 

The author thinks that researches and experiments should be carried 
out in the Ereiich colonies. In Indo-China, there are camphor-trees 
that could be exploited and multiplied. In most of the French possessions, 
including North Africa, experiments could be carried" out, and practical 
cultivation experiments are necessary in all those colonies. 

529 - Aetloa of Heat on Sugar-Beet Seed. — Saellarp, e., in Comptes midus de& 

Semices do VAcadmie d'Agncudtwc do France, Vol. Vl», No. ii, pp. 308-311* Baris,. 

Marcli 17, 1920. 

Acting on the suggestion of the Official Sugar-Beet Seed Commission,, 
the French ]\^Iinistry of Agriculture has opened a competition for apparatus 
for drying beet seed. The’ competition will take place in March, 1921,. 
and two prizes, one of 30 000 fr. and one of 20 000 fr., are offered. 

The object of drying is to improve the keeping and germinating qua- 
lites of the seeds. According to M. Schribaux, beet seed can be kept at 
a temperature of 70® C for several hours without being harmed. The 
conditions of the competition make allowance for this observation. 

The author has investigated the action of temperatures above 70® C.. 
on the vitality of the glomerules, comp? ring them with temperatures 
below 70® C. The experiments, in which M. Wehrung collaborated, bore 
on seeds of varying quality and age. The seeds were heated in an oven 
with a thermo-regulator, a closed oven in which the air could be changed,, 
or in an ordinary oven ; the seeds were not shaken during heating. Ger- 
mination was carried out on damp sand in an oven kept at 25® C. The 
germinated glomerules were counted each day and those that had not gei- 
minated at the end of 22 days were assumed to have been killed. 

is^ series of tests, — Seeds of 3 qualities, very good {A) good {B), 
bad (C), showing respectively after 14 days, a germination coefficient 
of 98 for A, 78 for B, 36 for C, were respectively heated for an hour 
at 40, 50, 60, 70, ^ 80, 90, 100 and 105^ C, then germinated at V, 
for 22 days in parallel with unheated controls . Some of the results obtained 
are given below. 

It is evident that, the good seeds gerniinated more quickly and 
resisted the heat better than the poor ones. 

2 nd senes of tests. — ■ The same seed A, B and C were heated for 
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^/4 and I liour, respectively, at 8oP, loo® and, 105° C, then germinated 
at 250 C, in conjtinction with iinheated controls. The appended table shows 
some of the results obtained. 


Number of glomemles germinated out of loo 
heated at fox one hour at 




control 

600 C. 

70" c. 

! Sooc. 

1 

900 c. 

1 100® C. 

105° u 



Bad seed (C) 






3 days . . . . , 


0 

0 ! 

0 

■ 0 

0 

0 

0 

6 days . . . 


27 

28 1 

27 

: 0 

0 

0 

0 

14 da3"s 


36 

36 1 

37 

i 9 1 

2 

i 0 

0 

18 and 22 days . . 


36 

3^3 ! 

37 

1 9 i 

I ^ 

i ° 

0 


Good seed {B) 


3 days 

; 61 

68 

10 

i 

i .0 

0 

0 

6 davs 

1 S4 

88 

75 

50 

3 

0 

14 days 

I S7 

89 

86 ! 

86 

74 

42 

18 and 22 days 

87 

89 

86 j 

86 

75 

46 


Very good seed gathered in [A) 


3 days 

95 

94 

90 

54 

5 

0 

6 daj’S 

97 

98 

97 

97 

95 

70 

14 days 

! 97 

98 ! 

97 

97 

95 

80 

,iS and 22 days ■ . . 

! 97 

98 

97 

97 

95 

80 


Number of glomerules that germinated in X4. days 



nutation 

of heating 


Seed A 


U- 

Seed B 


1 Seed C 

80° c. ! 

1 

100“ C. 

xos® C. 

1 80® c. 

! 100® C. 

105® c. 

j 80® C. 

100® C. j 

I05*> C. 

15 

minutes. . . . 

1 97 i 

1 

94 ! 

12 

86 

■ 65 

i ^ 

25 

i 

iS 

0 

30 

» .... 

i 97 i 

91 1 

8 

86 

i 55 

! ® 

18 

lO 

0 

45 

« . . . ■ 

1 97 : 

86 I 

5 i 

86 

1 45 

0 

II I 

0 1 

0 

60 

» .... 

1 97 1 

80 j 

3 

86 

: 42 

i 0 

9 

1 'o 1 

0 


The germination coefficient continued to increase until the i 8 th day 
with regard to the heated seeds which, after 14 days' germination, had 
given a lower germination coefficient than the 2 controls, but without reach- 
ing it, even after 22 days. 

It should be added that seed A was gathered by hand, as it gradually 
matured, and was at once dried in the snn. This is probably the expla- 
nation of its very high germination coefficient. 

Conclusions. — (i) With properly applied heat, the bad or weak 
glomerules can be killed, without harming the good or strong ones. It 
is therefore, a physical means for selecting the glomerules. 

' ( 2 ) A temperature of C, even when maintained for an hour. 
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did not alter the germination coefficients, after 14 d^ys, for seed A and S; 
but it somewliat retarded their germination. 

As the germination test was done immediately after heating, the pre- 
ceding results simply show the action of heat on the vitality of the seeds, 
blit not the action of the heat used for preserving the seeds. 

530 - boss in Bry Matter of Kentucky Tobacco at Different Periods of Drying; ^ 

Bonadoni, M., iu BoUeUim iecnico del RJstiiuio spmmmtale delTahc^co, RomaScaja^^ 
[Sakfiio], zear XVI, No. 2, pp. 17--81. Scafati, October-Dccember, 1999. 

It was found that the average total loss of organic matter undergone 
by Kentucky tobacco during drying by direct heat was about 16 %. 
About ®/g of the loss took place in the first period of drying, i. e., that which 
corresponds to the yellowing of the leaves. As regards the importance 
of the changes that take place in the tobacco leaves during drying, by 
far the most important period is that of 3^ellowdng. The essential factor' 
of the changes during the first period of drying is the vitality retai- 
ned by the leaf after it has been detached from the stem, or alter the 
stem (when the plant is dried) has been separated from the roots. In 
fact, the disappearance of the yellow colour and Its replacement by a chest- 
nut colour, indicate the complete physiological death of the corresponding 
tissues. For this reason, the chief elements that help to making the drying 
of Kentucky tobacco a success include : — The perfect state of the leaf 
tissues at the moment when drying commences ; the gradual and complete 
change in colour of the leaf from green to yellow, which shows that all 
the important changes correlated with the first drying period, (changes 
which go hand in hand with the change in colour of the leaf) have taken 
place. 

531 - Utilisation 0! Melm Azedarach as a Shade Plant In Coffee Plantations.— 
See No, 525 of this Review. 

532 - The Resistance of Various Stocks to Drought. -- sicard, in Lc Proijis amcok e 
vilicok, Year XXrOTI, No. ii, pp. 256-262. Montpellier, March L}, 1920. 

Communication to the 'ASociete centrale de THerault (France), 
describing observations made op experimental vines during the summer 
of 1919, which was exceptionally dry. The author does not consider 
the nature of the soils, as they are dry on account of the bad constitution 
of their soil or subsoil, and only deals with soils which, in certain years, 
dry up, after climatic misfortunes like those from which most soils in the 
south of France sufier. 

The replacement of wom-out vines or those prematurely tuined 
by lack of care, becomes a necessity which cannot be indefinitely postpo- 
ned. Hindered or stopped by- the war, reconstitution will soon recover 
its progress towards an ever more intensive production. To this end, the 
judicious choice of grafting stock is of great importance. The scientific 
study and piactical testing of different varieties should provide rational 
and iiattiial means for recognising foreign influences, especially drought, 
that act on the qualities of American vines and their hj^ids. With an 
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eiiviroimieut whose geology, physics and cheniistry is well known, it should 
be easy to provide solid fomidations for such new reconstitution, and thus 
the iinpioveiiient of the soils would be as complete and perfect as possible. 

Ill the deep, strong and calcareous soils that were studied, the graft- 
ing stocks that best resisted intense and prolonged drought were the hy- 
brids of Viuifera x Riipestris, wliich were clearly better than the pure 
Americans, the Americo -Americans, and even the Vinifera X Berlandieri. 
Ill these soils, Berlandieri hybrids did not give the favorable results ob- 
tained on shallow, dry soils, and the anthor adds that the resistance of a 
stock to drought is characterised : 

(1) By a perfect adaptation of the root s^^stem to the physical pro- 
perties of the soil and subsoil. 

(2) By numerous thick, fleshy roots, which form a pow-erful appara- 
tus for absorption. 

(3) By reduced foliar developinent, thus limiting the evaporation 
capacity of the stomata.. 

533 - The Bahaviour of Grafted ¥mes and Direct Bearers In Relation to Droughty 
in Touraine France. — See No. 44^ of this Revicto. 

534 - The Layering of Grafted Vines. — Roseau, H., in Reime de VUiculUire, Year XXVII, 
Vol. No. 1340, pp. 161-16. Paris, March 4, 1920. 

I^ayering is a, method of reproduction, which consists in obtaining 
roots on a idiie-slioot before it is separated from the parent plant, the 
shoot afterwards becoming a separate plant. To do this, the shoot 
is bent over and buried in a hole some 30 cm. deep. In Champagne, Burg- 
undy and the Saumurois district, the method emplo5’^ed. is as follows : the 
shoot is never separated from the parent plant, and generally the whole 
plant is buried, leaving only two shoots, one at the original spot and the 
other at the place where *it is wished to obtain a new plant ; sometimes, 
instead of layering one plant but once, it is layered in successive years ; 
from the plant A two new plants are obtained, B at the original place 
of A, and C a little farther away; the next year C in turn is buried and 
treated like A, and so on ; this practice is known as “ assiselage 

With regard to the possibility of applying layering and "'assiselage'' 
to French vines grafted on American vines in spite of the attacks of 
phylloxera, the author discusses the arguments for and against this method, 
quoting experimental evidence of long standing and then gives his per- 
sonal opinion as follows : 

When the numerous positive results obtained in several French vine- 
yards are considered, it may be concluded that there is no need to give 
up layering grafted vines. It has many advantages for the vinegrower 
and it is a practice that is well worth extending. Katurally there were 
failures in Chainpagne or elsewhere, but these were ' mostly due to indirect 
factors such as mildew, chlorosis, etc., when they were not the result of 
incompetent practice. 

If failures are to be avoided, the following rule§ must be oteeryed : 

Parent plants must be chosen that are at least 4 years old, so that 

[5S.WS4] 
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they have a vigorous root-system. The plants must be vigorous and 
healthy, the graft callus must be healthy and well formed, and the shoot 
chosen for layering must be healthy and strong. 

In spring, before growth starts, the stock must be cleaied of soil down 
to the first roots, a small ditch 25 to 30 cm. deep must be made in the 
direction in which the shoot is to be laid and the stock bent over on the 
side to which it inclines naturally. Care must be taken not to break it or 
damage the roots. 

Finally, when the shoot is fastened down, the part that joins it to 
the parent plant must not be cut, as there should always be a vital connec- 
tion between shoot and plant, Oire should be exercised that the laye- 
ring is not harmed by ploughing or other w-ork that might damage the 
buried shoot. Vinegrow^ers should test the method in their own vine- 
yards, e. g,, in layering to replace nissing trees, and this w^ould be the 
best w^ay to form a personal opinion and ascertain the value of the method. 

535 - Planting Trees on Waste Heaps, Abandoned Quarries and Land in Belgiuni, 
— Crahay, N. L, in the Bulletin de la SocietS Centmle ForesHke deBelkque, Year XXVII, 
No. 3, pp. 1 1 7-1 31. Brussels, March, 1920. 

In Belgium there are many sterile areas, heaps of stone, shale, virgin 
soil, ashes, accumulations of industrial or public refuse, slag banks, aban- 
doned quarries, excavations or dumps made in the construction of railways, 
roads, etc., which form ugly blots that may spoil the finest landscape, and 
which could with advantage be planted with trees or shrubs. The author 
thinks that there is much to be done as regards this matter that would 
greatly benefit the health, the beauty of the country and, up to a certain 
point, the production of wood. 

There is hardly any soil that cannot be overgrown by trees in time. 
Obviously, certain dumps of refuse or stone niay-be abandoned provisorily, 
but, after a certain time, the action of air and weather takes effect, sub- 
sidence takes place, the rocks are decomposed and soon a little soil is 
formed on which the vanguard of plant life can be established. Three 
cases can be met with : 

(1) Dumps where refuse is still being deposited. 

(2) Dmnps or parts of dumps where combustion is taking place, as is shown by smoke, 
heat, or by the scorched appearance of the sxirrouiiding vegetation. 

(3) Earge heaps of rocks and stone with wide cracks, and which have not weatlicred 
sufficiently. 

In England, w^aste heaps have been planted with trees for some time 
BOW and an association with over 500 members was formed for that purpose. 
In Belgium, the industrialists and quarry owners were quite free to change 
the appearance of a district and to destroy the most beautiful places which 
sometimes bring prosperity and riches, until June 30, 1905, when 
DESTffilE and CARTON BE WIART put forward a Bill for the preserva- 
tion of landscapes. This Bill was favourably received during the Parlia- 
mentary session of xgii and, after interesting debates in the Chamber and 
&nate, it became law on August 12, 1911. The text is as follows: 
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Art. 1. Any person exploiting mines, excavations, or quarries, or any contractor for 
public works, must, as far as is possible, restore the appearance of the soil, by planting the 
excavations, heaps, etc,, with trees or other vegetation that will remain permanently. Plant- 
ing must be carried out as each portion of the work is finished. 

Art. 2. — 111 case of non-comiiliance with x\rt. i, the person can be charged so. .The 
action will take place in the Court of the first instance of the devastated district at the request 
of the king’s Proctor. 

It will equally affect any Belgian citizen. In case the work is not carried out within the 
time fixed by the Court, it will be done officially at the expense of the person exploiting the 
mine, etc., or owning the concession, by the Ministry of Agriculture and Public Works, 

Art. 3- — Tills law applies to the State, Provinces, and Communes, as well as to pri- 
vate enterprises. 

So far, this law has remained a dead letter and no steps have been 
taken to cany it into effect. This state of affairs will continue until the 
State has it carried out by the Service of Waters and Forests. vSuggested 
measures which might be adopted are : 

(1) Refusal of penuission to open mines, quarries’ to establish industries, to construct 
railways and roads unless guarantees are given regarding the site and the subsequent plant- 
ing of areas that have becom,e improductive, heaps, excavations, dumps, etc. The deposit of su- 
rety-money may, in certain cases, be required, so as to provide for the necessary work. In 
1894 and 1897, the Belgian Minister, M. de Bruins drew the attention of the Governors of 
provinces and of Forestry Inspectors and ordered that when requests for permission to open 
quarries, mines, etc., were made, greater attention should be paid to the question, of the 
landscape. 

(2) To act by giving advice to industrialists to show them their duty as w^ell as where 
their interest lies, for if they profit from an exploitation it is inannbent on them to allocate a 
small part of the profits to repair the harm they have done to everyone spoiling a landscape, 
as well as to make the place where their employes live more agreeable and healthy. 

(3) To provide owners with land requiring planting with the help of persons competent 
to direct the work or forest officers. 

(4) To give cash subsidies or grants in certain cases. 

(5) Purdiase by the State or communes, of the areas in question when they are deci- 
dedly of general interest and when reasonable terms can be obtained. This is evidently 
the ideal and the site would be permanently preserved. 

Many broad-leaved trees do well on pit banks and quarry tips. Remark- 
able results have been given, by the robin ia, great round-leaved sallow, 
white alder, birch, Virginian cherry, maple, wild cherry, service-tree, 
beam-tree, lime, chestnut; and, under the best conditions, such as at the 
foot of the slopes, maples, elm, oak, ash, hornbeam, and even the Cana- 
dian poplar. 

As regards mixtures, the trees should be varied according to the dis- 
trict, the exposure, slope, nature of the materials, but, following the usual 
practice in making plantations of broad-leaved trees, the species should 
be divided in two broad categories : 

(i) Trees of rapid growth which resist exposure, bad weather, and produce shelter and 
soil in a short time and thus enable more exacting but often more valuable trees to be planted. 
This category includes the robinia, white alder, great-leaved sallow, birch, lime, service-tree, 
beEun-tree and Virginian clierry. 
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(3} Trees of slower growth which'takelongertobecomeestablislied and which like a little 
shelter and coolnessj with which the trees in the first category can provide them ; these iiidiide 
the ehn, cliestiitit oak, hornbeam, maple and ash. As a rule, trees belonging to the first class 
should constitute from to of the mixture, 

111 conclusion, it is eniinentiy desirable, in the interests of aesthetics, 
public health, and even of the production of timber, that all these quarries, 
tips, excavations, etc,, and any waste areas that spoil the landscape should 
be cowted with vegetation. 

Regarding Belgium, the Administration of Waters and Forests should 
be charged with carrying on the law of August 12, 1911, on the preservation 
of landscapes and the transformation of the areas mentioned above. As 
regards land of a certain area that belongs to the State, the communes, or 
to public bodies, they should be dealt with Hke any other waste land and 
afforested. As regards privately-owned land of a similar nature, it is 
advisable firstly to act by propaganda or advice, with the help of Govern- 
ment , ofiadals in the direction of the work, by means of grants in money 
or in kind (seeds and plants), or by means of purchase by the State or the 
communes when this is possible. 

From the cultural point of view, no afforestation should be under ta- 
ken without a thorough examination of the soil and of local conditions 
so as to benefit nature's teaching ; in difficult cases, herbaceous or shrubby, 
plants should be planted in the first instance. For planting strictly speak- 
ing : {a) choice should be made of trees suited to the soil and district, and 
wide use should be made of the robinia, which has proved its worth ; (&) small 
plants not older than 2 or 6 years) should, as a rule, be used ; (c) trees 
should be cut down to the ground in 3 or 4 years ; (d) rabbits must be 
destroyed. 

536 - The Eeo-ieadrotegleal Problem of the Production of Forest Seeds, — borghe- 

SANi, G. (Federazione Pro l^roiitibus, Comitato per lo studio scientifilco per lo studio 

dei problem! forestall in Italia, Sezioue eco-dendrologica) , in. Rivisla di VoJ. I, 

Pt. 5-6, pp. 559 " 585 > I fig., bibliograpliy of 63 publications. Rome, 1919. 

Critical review of the question of the origin of forest seeds from 
the scientific point of view. 

The first researches on the question of forest seeds were carried out 
on Pifms sylvestris by Ph. Andr^ m Vumorin, who introduced 
the Riga or Tivonian pine into Fiance in 1820 and compared it with plants 
grown from French, German, and Scotch seed. At first, the results were 
in favour of the Riga pine, but now, after about a century, this pine has • 
not maintained in France the high forestal qualities that it shows in its 
original country. 

ViMOREV’s experiments ]were not followed up and, in i860, Dr. ScUbeler, at the Ge- 
neral Agricultural Congress at Gothemburg, armounced his well-known laws, deduced from 
a series of botanical studies begun in 1848 and embracing most of the plants and their varie- 
ties grown in Europe. These laws, which stated the superiority of seeds from the North 
or from high altitudes, were supported by agronomists and experts such as Tisserakd and 
De Vilmorik in France, Wittmarck, Nobbe, WOLiiNY in Germany, Petermann, in Belgium, 
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and E.OSTRUP in Oenuiark, and brought these seeds into great fashion^ from which Northern 
forest seeds prodted as well, though Schueeler had never dealt with them. 

In 1S87, the original and conscientious researches of Ciesear, Director of the Forestry 
Station of Mariabrunn, on spruce, Scots fir, and larch, brought a true perspective to the 
enthusiasm of foresters for seed from the north or high elevations. In Switzerland, the 
necessity was also felt of carrying out similar experiments, 011 account of the extreme divers- 
ity of the forest soils in altitude, exposure, geological structure of the subsoil, etc., to which 
very different conditions of growth are due. For this reason, Prof. Engler, Director of the 
Zurich Experimental Station began researches in 1899 and published Ms results in 1905 , They 
dealt with the fir, larch, and mountain maple, and fully confirmed Cieslar’s results. On 
account of the importance of these researches, it is worth while to quote the principal 
conclusions, 

i\fter the researdies of Cieslar and Engler, the study of problems relating to the ori- 
gin of forest seeds was taken up in those countries where the study of forestry is most dosely 
followed (Austria, Belgiinn, Denmark, France, Germany, Japan, England, Russia, United 
States, Sweden, Hungary) ; special comments w^'ere made on it at the Eighth International 
Congress of Agriculture at Vieima in 1907 and in the different Congresses of the International 
Union of Experimental Forestry Stations ; in this way, a plan of collective researdies was 
drawn up by the Institutes that formed part of the Union, a plan that originated at the end 
of the third Congress at Vienna, in 1900, following up the subject put forward by Prof. Mayr of 
Munich University, dealing with the effect of the origin of the parent plants on the seeds. 

Most of the publications issued after 1905 dealt with the importance of the origin of 
Pinus sylvestris. Thus at the sixth Congress of the Union of Experimental Forestry Sta- 
tions, held at Brussels in 1910, this subject was dealt with afresh and in detail and 4 reports 
were presented by N. S. Crahy (Giief Inspector of Belgian Forests), Dr. Zeperbauer (Fo- 
restry Experiment Institute of Mariabriinn), Prof. MAyr and Prof. Engler. These reports 
gave preliminary data of experiments done or in view and suggested tliat forest mana- 
gements should be provided with seeds adapted to the locality. 

A munber of measures were taken by the different States to protect forest owners against 
the purdiasc of imsuitable foreign seed. Sweden was the first to do this and, in spite of a 
heavy increase in the import duty apiMed in 1898 to seeds of Scots fir and spruce, established 
by the law of April 4, ipiOjdcmamling that any imported seeds of species of Pinus and Epicea 
except Pinus Cembm and P. sibirica^ should be stained with eosin. In i9ii,m Germany, 
it was decided by the Forest Comicil to establish a union of owners of large drying macMnes, 
who lundertook under the supervision of the Council itself, to use none but German cones, the 
idea being to eliminate the introduction of seeds from other countries, especially Hungarian 
and French seeds of inferior quality. It should be not.ed that, in Prussia, at any rate in the 
State forests, it is now possible to obtain suitable forest seeds, because each estate has had 
its own driers for some years. 

In 1913, ENGI.ER published a 2nd series of studies, in which, using new experiments on 
^inus sylvestris and spruce, as well as work by other authors as a basis, he showed that in 
certain forest trees (Scots fir, spruce, larch, maple, oak), morphological and physiological 
aptitudes acquired under the influence of the climate ai'e transmitted to the progeny and 
finally become permanent. 

In 1915 Hauch described experiments on oaks of various origins for the Experimental 
Forestry Commission of Denmark, with tlie object of ascertaining the effect of the origin of 
the seed on the resulting plant. 

In 1915, Shtrsaawa published the results of researches earned out at the Forest Ex- 
“periment Station at Meguro (Japan) ; these researches, made with Japanese seeds and continued 
for some 10 years after they were initiated in 1902, constitute the Japanese section of the ge- 
neral plan of the researches on the origin' of forest seeds organised by the International 
5^ Association of Experimental Forestry Stations. 
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SCHOTi'E, ill 1915, gave tlie latest results from researches Gamed out by the Swedish 
Experimental Forestry Institute on the origin of the seeds of the Scots fir, the tliird series 
of wMch dates from 1907-1908 when the Swedish section of the international series of expe- 
rimental sowings with seeds of the Scots fir was worked in accordance with the above men- 
tioned plan. 

Summing up the results of these researches the author says that for the solution of the 
eco-dendi-ological problem of the production of forest seeds, the following iiifomiation is now 
available : 

(1) Thete are various types of the common forest trees, each of which lias heredi- 
tary ecological, deiidrological, and alsometric characters. 

(2) For the moment, the most important of these types from a practical standpoint is 
that of dimate. 

(3) Without absolutels’' denying the practical value of forest selection (Enoler), the 
c hief question for sylvicultural technique is to recognise the value of the various climatic 
types for any given station. 

(4) In consequence, the origin of forest seeds is of the greatest importance to the 
success of plantations of the chief forest trees. 

(5) The failure of many plantations is due to the unsuitable origin of the seeds or 

plants. 

(6) The provision of supplies of forest seeds gathered in the i^arious regions is required, 
and such seeds should be used in their natural stations. 

All this refers to the common forest trees and not to the acclimatisation of exotic 
t rees, for which a vast field of experiment is open. In any case, even with exotic trees, 
the origin of the seed ought to be ascertained taking care that the conditions of the natural 
habitat correspond to those of the new country, and while trying to obtain suitable supplies 
of trees already introduced which have given good results. 

537 - Action of Climate, especially Temperature, ou the Fomatioa and Germinating 
Capacity of Seeds of Pin if s sylvestrls. — Wibeck, e., in Medddmiden fmn 
Statens SkogsfdrsdksanstaUi Part 17, Nos, 1-2, pp. 1-20, frgs 6 Stockholm, 1920. 

Results of a series of investigations concerning the action of climate, 
especially temperature, on the formation and growth of the seeds of Pimts 
sylvestfism Sweden, 

The author considers that the forms of pine due to the climate a sub- 
ject which has recently been much examined from the systematic point 
of view, are indirectly related to the climate in October atfd November. 
In this work, however, and in the division of the cotmtry into thermic 
zone, the average annual temperature has been taken into account. There 
are successive, constant zones characterised by an average annual tempe- 
rature less than — C in the first zone ; included between +1^ and — C ’ 
in the second ; between +3® and +1° C in the tliird ; Ixitwmi +50 C ' 
and +3° Cin the fourth zone ; and so on. 

The material studied was ivided according to its germinating capac- 
ity into three groups. The first group includes germinating percentages 
from 0 to 40 %, the second from 41 to 50 %, and the third those above 
50 %. In the appended map, Rig.i, the third group is shown by a black 
dot, the second by a cross-hatched circle, and the third by a white circle. 

whilst conducting similar investigation in Norway, observed the 
efiect of summer temperatures on the production of seeds capable of germi- 
nation for this purpose June-August temperatures must not be lower than ^ 
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Fig. I . Pi'odiictioa of pint seeds 
capable of gerramating as regards the 
isotherms of the period June- August 


Fig. 2. — Division of Sweden into 
2 regions with germination capacity 
respectively superior (hatched) and 
inferior (white) to 50 The curves 
represent the November isotherms. 


4*I0.5®C. Similarly, the author examiues the dominant effect of the June- 

August temperattires in Sweden , The isotherm +130 C for 1916 and the 
isotherm +14“ C for 1917 divided the country into two clear .sections, me 
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eastern j one westemi. In the eastern section the percentage of seeds capable 
of geriiimatiiig is above 6o %, while, in the western section, however, 
it is below 30 %. The conclusion is, then, that to obtain a crop of seeds 
with a germinating capacitj^ over 50 %, the minimtim average temperature 
during Juue-xiugust must be +13° C. In Fig. 3 , the horizontal 
hatchings indicate those parts of Sw'eden where the average June -August 
temperature is over 13 ^ C. These regions coincide (cf. Fig. i) with those 
regions where the germination is equal, or superior, to 50 %. Besides 
their scientific interest, these results are of considerable practical value 
as regards the choice of seed for study in relation to the formation of nur- 
series, forit will be advisable, in every case to examine the coastal regions 
(eastern sector). The author points out the need for meteorological ob- 
servations ill forests, especially during the period from Jiiiie to August. 

Recent anatomical investigations appear to show that the delay in 
germination and the poor^ geminating power are related to the develoj)- 
ment and formation of the embryo. Material was examined from the 
Garpenbeig reserves (Balecaiiie), a southern zone with favourable climate, 
and from the SiM reserves (Norbotten), a north-west zone with uiifavoiir- 
able climate. In seeds from the latter region, great variability was 
noted in the length of the embryo, usually slightly developed (length of 
embr5-o in proportion do the total length of the endosperm == 19 to 89 %, 
with an aveiage of 61.36 %.) On the contrary, in the former locality, which 
was more favourable as regards climate, the embryo, while longer on the 
average, was also less variable (43-92 %, with an average of 76 %.) 

Owing to its growth being slow and with little intensity, the embryo, 
on account of its feeble vitality, is doomed to a slow intraseminal growth 
which, only after a considerable period, enables it to react to external fac- 
tors and germinate by passing through the spermoderm. 

538 - Experlmemts on the Lopping of Resinous Trees. -- Notedu Service special cies 
expMences et constatations scieatifiques forestidres, in Bulleiin dc la SocUU CmtraU 
fomiiere de BcP;iqiie, Year XXVII, VoL 3, pp. 1 31 -140. Brussels, March 19.20. 

As a rule foresters are not in favour of lopping green branches in co- 
niferous plantations, but, all the same, at times, a certain number of brun- 
ches have to be cut. This occurs m plantations established gradually, so 
that some trees are more advanced than others, or isolated trees, in 
avenues, or when a first clearing has to be made. In these cases, some 
say that they must be lopped up to the trunk, while others affirm that 
a stump, which will fall on its own accord naturally, later, ’must be left. On 
account of these divergent opinions, the Belgian Research Service has 
attempted to solve these two important questions experimentally. 

Young spruce which formed a shelter belt to the Arboretum, at Groe- 
nendael were lopped, every 15 days, starting on September 15, 1912, always 
by the same workmann . Five trees were successively sawn off close 
to the trunk, the little knot of resin at the base' of the branches being left ; 
the man sawed the branches of the next two trees at about i© cm. from 
the trunk. , A year after, the stump was sawn close to the trunk. Three 

[sswas] 
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trees were lopped with a bill-hook as au experiment. In this wa}^ 10 
trees lopped every fortnight by the same man. As a flow of resin is consi- 
dered to be a sign that^a tree is weakening, observations, which were 
begun on May 27, 1915, were nade on that basis. 

The experiment showed that the best results w^ere obtained by 
lopping so as to leave a stump, which was sawn off a ^’'ear after. It should, 
iiownver, be observed, that the woimds were not completely callused and 
that the time required to complete callus formation is of prime importance 
in forming an opinion as to the value of the method. Complete healing- 
oyer requires at least 3 or 4 years. hopping flush with the trunk, using 
a saw, also gave excellent results, and this method, apparently more ad- 
visable because it costs less than the premoiis method, and, in addition, 
a saw is easy to handle. Lopping with as bill -hook is the least advisable 
procedure, as it alwnys caused a considerable flow of resin, in spite of the 
ability of the workman, and it is very difficult, requiring as it does a 
smart and careful wwkman. 

Coniferous trees should be lopped at the height of the summer heat, 
for then there is the least flow of resin. But the results were not entirely 
conclusive as regards this, and the observations should be continued 
until the wounds are completely healed and definite conclusions can then 
be drawn. 

539 - The Para Chestnuts or Brazil Nut. — Bulletin commercial de la Section des Affaires 
economiques el commerciales du MinisUre des Relations exUriewes de la Repuhlique des 
Etats~Unis du Brhil, No. 9, pp. sg-so. Rio de Janeiro, 1919. 

The Para chestnut [Bertholetia excelsa) is one of the finest trees of the 
® vast forests of the Amazon. It grows slowly and only produces fruit, 
a.t 12 years old, when the tree, whose rigid, cylindrical trunk is admirably 
suited to constructional work, attains a height of 35 to 40 metres. M. J. 
Hub A, formerly Director of the Botanical Museum of Para, has furnished 
the following information regarding this and other chestnuts of Para : 

One of the great resources of the Amazon region is the immense chest- 
nut forests, of which only a small part has been exploited as yet. 

The delicious Brazil nut or Para nut, ” of which sonie 50.000 hec- 
tolitres are exported annually to Europe and North America, is the seed 
of the enormous Beftholetia excelsa, which mostly grows in large groups in 
the forests whick cover the plateaux on both banks of the Amazon and 
its tributaries. 

The large, husked, roun.d fruits ripen during the rainy season (January 
to March), and fa.ll intact, covering the soil in, hundreds, when they are 
gathered, heaped up and opened with an axe. 

The fresh nuts contain much milk, of which the natives make broths, 
cakes and condiments. When dried, they become oily. Each husk 
contains from 15 to 20 Brazil nuts. The husks make exellent fuel and 
can be used for decorations in cabinet work. 

Another fairly important products of this tree is the tow that is ex- 
tracted from the bark. 
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Cliestniit forests occur in large numbers in the Tocantins region, in 
tbe Ciirua and Para valleys, in all the regions watered by the river Trombetas 
and its tributaries the Ctxmina, Cuninamirim, Erepecu, and especially on 
Airamba, in the plain as well as in the extensive plateaux. 

The nut, for which there is an ever-increasing demand, as the consump- 
tion is spreading ever3rwhere, is a product of which Para possesses very 
vast areas, as yet miinhabited, but already traversed by several explorers.. 

Iinmense regions covered with forests of chestnut trees and rubber 
are being continually discovered. 

The nut takes second place among the exports from the Amazon*. 
Since the rvar, the exports have decreased, thus interrupting the progressive 
increase that had pievioiisly been, shown. The exports of Brasil nuts 
from 1913 to 1918, inclusive, were as follows r 


Year 

Metric tons 

! 

Paper miireis 

1913 

4x13 

2 464 000 

1914 

X9XI7 

7 729 000 

19x5 

7 611 . . . . 

3 920 000 

1916. 

9 882 

7 175 000 

19x8 

6450 

1 

3 700 000 


The nuts are much used in England and the United States, where 
they are known as Para nuts or Brazil nuts, in confectionery. They 
can also be used industrially for the preparation of an oil suitable for lubri- 
cating delicate machinery. 

540 - The Study of the Physical and Mechanical Properties of Wood in France. 

Les Bois, Year XXXIX, No, 4, p. i. Paris, Feb. 15, 1920. 

The French ‘'Administration des Eaux et Forets'" has combined 
with the technical section of Military Aeronautics in the study of the phy- 
sical and mechanical properties of wood and, by a circular dated January 8, 
addressed to the Conservators of 'Waters and Forests, M, Babat, direc- 
tor general fo the Eaux et Forets " has laid down the methods to be fol- 
lowed in this work ; the chief details are given below. 

A choice will be made, in the forest estates where the tree occurs under 
normal conditions of growth, of 3 samples of the wood of each of the trees, 
the samples to be obtained by the forest officers. The samples will be taken 
either from trees specially exploited on behalf of the Government, from 
trees exploited for the Navy, or from certain trees marked out for sale, 
the provision of these samples to be accurately charged to the cutting. 

The tree must be accurately named,- and there must be no ambigmty 
as to its botanical identity. As regards the choice and dispatch of the 
sample, the following instructions must be followed : 

Choice of a typical tree : The sample must be taken from an average 
tree, typical of the stand, of average girth, with a straight stem, not flat- 
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tened, without twisted fibre, free from apparent defects, and quite 
healthy. 

Choice of a sample : The sample will consist of a block i metre long, 
cut at from 6 to lo metres above the ground, and from a part that is not 
flattened, knotted, or defective. 

Marking the sample : On each transverse section, a progressive number, 
the name of the forest and the number of the Conservation will be marked 
hdelibly (burnt in or painted). 

Index card : For each sample a card will be filled up giving the two 
details above, the name of the tree, and the geological nature of the soil, 
the method of treatment and any commercial uses of the wood (timber, 
joinery, etc.). 


FIVE STOCK AND BREEDING 


541 - Goring as a Defecti of Cattle. — Bianchi, G. (R. Saiola Superiore di Veteiinaria, 
Torino), in II CoUivatorc, Year 66, No. 9, pp. 243*245. Casale Monferrato, March. 30, 1920. 

Goring in cattle is a vice and can be a subject of legal action, though 
in this case the defeet must really belong to the character, i.e., to a serious 
defect of the central nervous system, and then nothing can be done but 
to send the animal to be slaughtered. But the author has concluded from 
his wide experience that this defect is transitory and limited. Without 
t|iere being a defect in the character, cattle may gore : (i) On account of 
their youth and, because they are not yet broken in ; (2) because the animal 
has been moved to another shippon (a change in environment has a temporary 
influence on the character of an animal belonging to any species) ; (3) be- 
cause of a sudden change of the cow-nmn ; (4) owing to ill-treatment, even 
of a passing nature, to disease, or to the administration of a therapeutic 
or prophylactic diet. Goring is particularly caused by : otitis ; by the 
jpresence of foreign matter, parasites, etc., in the auditory canal, on the ala, 
etc.; by subcutaneous injections in the sides of the neck, etc. To ascer- 
tain a temporary or permanent liability to goring, the animal must be 
watched on several occasions, and the different parts of the head and its 
organs must be examined. 

542 - PIroplasmosIs of Cattle in France. — panisset, l., (Profeseur, a rEcoie v^e* 
riiiaire de Eyon), in La Vie aqrlcole et rurakt Year IX, No. 46, p. 366. Paris, Nov. 
15, 1919, 

Eittle is known as to the geographical distribution of piroplasmosxs 
in France and, as yet, the disease is not of great economic importance. 
It has been reported mainly from Normandy and from the Maubeuge 
district. A remedy recommended by the author is the intravenous injec- 
tion of trypanoblue, which has given excellent results in France ; as pre- 
vention, the destruction of the ticks by arsenical dips is advised. As there 
are only a few centres of the disease in France, curative treatment is all 
that is needed at present. 
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543 “■ Prophylaxis agaiBst Bacterial Anthrax hy Means of facclnatlcn, in Morocco^ 

— Monod, T. H, and Velxj, H., in the Bulleiin de la SocieU de Patlwlo'^ie exotique^ 

Yol. XIII, ’ No. 1 5 pp. 14-16. Paris, Januarj^ 14, 1920. 

ChauvEAU's work lias shown that Algerian sheep are resistant to 
bacterial antlnax of French origin. As Moroccan sheep belong to the same 
breeds as those of Algiers, it was logical to presume that they too were iia- 
turally resistant to the disease originating in France ard, a fortiori, to 
the second “pastorian ” vaccine.' For this reason, vaccination cottid<’ 
be carried out by injecting the second pastoriaii vaccine, and an expe- 
riment carried out in 1919 on these lines was completely successful. The 
same method gave equally satisfactory results when applied to the native 
swine and cattle in Maiocco. 

Immmiity obtained in Morocco with pastorian vaccines does not 
always last a 3^ear, but only 8 or 10 months, possibly less. The duration 
of immunity should, therefore, be prolonged and maintained either by 
renewing vaccination at least twice a year, by giving a second injection of 
the second vaccine in double the dose, or by the subsequent injection of 
a , veryT- slightly attenuated culture. 

544 - The Control of External Parasites cf Poultry (i). — La v^e arncok a mmU, 

Vol. XV, No. 47, p. 3S3, figs. 2. Paris, Nov. 22, 1919. 

The destruction of ticks on poultry is, if not difficult, at least a lengthy 
process. They har^ to be dealt with one by one, either by pulling them 
away, which always caused a nasty little wound, by touching them with 
a brush soaked in paraffin, or by cutting them in two near to the head as 
possible, using curved scissors. 

Of the many methods used to free poultry from harmful vermin, only 
two are both efficacious and capable of being used by anyone. These 
methods consist in soaking the feathers with paraffin and using a bath 
of potassium pentasulphide. 

All the so-called insecticidal powders are onl}’’ effective when freshly- 
prepared, which is rarely the case. They are also defective in that they 
do not adhere either to feathers or skin, so that the birds get rid of the m 
almost at once. A certain adherence can, however, be obtained if the 
plumage is wetted with soapy water before applying the powder. 

Painting the inner face of the feathers with a small brush soaked 
with paraffin gives excellent results. Care should l^e taken not to toiicli 
the skin with the paraffin, as it causes a slight irritation. 

In more serious cases, in which the poultry are covered with mites, lice 
and ticks, a more radical treatment is required, which is quite harmless. 
Potassium pentasulphide is dissolved in boiling water at the rate of 30 gm. 
per litre of water. When the solution has cooled to 30 ® C, the bird is entirely 
immersed, except the head, for i minute. The solution should not touch 
the eyes ; therefore, the head -feathers should be wetted with the finger 
or a brush. Afterwards, the feathers are drained by pressing them lightly, 


(1) See i?., Sept. 1917, No. S 30 and R., April, I 9 i 9 > No. 495- (Ed,) 
[S43-544J 
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tlien tlie bird is placed on tliick litter slielteied from cold, draiigMs, and 
siinsliine. 

Parasites sometimes cause 63^6 troubles, and in this case thd eyes 
are treated with 3% copper sulphate solution, or by washing the cy'es 
with tepid boricated water, and drops twice a day of silver nitrate solu- 
tion made up of 0.25 gm., silver nitrate to 100 gm, of distilled water. 

. 545 - Maintoaiice and Reproduetion with a Diet of Grains and Grain Products. — 

Hart, H. B. and Steenbock, H.,in The Journal of Chemisiry, Vol. XXXIX, 

No. 2, pp. 209-233, 13 charts. Baltimore, MD. vSept., 1919- 

Rats and pigs were used in mamtenance experiments on adult animals 
fed solely with cereal grains (wheat, maize, barle3') or their products. For 
experiments on reproduction, swine were used which had grown np on 
any normal ration and which were subsequently fed with ; (i) Maize alone, 
barley alone, or oats alone ; (2) a mixture of maize and oats ; (3) maize 
gluten feed ; (4) maize + oats + middlings -f- oil meal ; (5) barley + 2.5 
% of wheat gluten ; (6) oats -f oil meal. All the rations were given with 
drinking water, and all save the fourth were given with a little common 
salt at the rate of i per cent. 

The results, given in charts show that adult animals can be main- 
tained with grains and their products, plus water and salt, for a considerable 
time, but complete nutrition with these rations is impossible and after a 
time a decline inevitably sets in. 

When such rations are given to sows, they cause the young to die at a 
rate that increases with the time. The first litter may be fairly successful, 
but in succeeding litters more and more young are still-born. This 
bad nutrition is primarily due to inadequate supplies of mineral matter and 
ultirnately to the lack of coarse food and to an inadequate mixture of vi- 
tamines. In fact, pigs were successfully reared on a rail on consisting 
of oil meal gluten feed and a suitable mixture of salts. With grains such 
as oats and barley, the lack of fat-soluble vitamiues may be of greater im- 
portance than in the case of yellow maize meal. 

The birth of dead pigs owing to inadequate nutrition has been pre- 
viously reported by the authors (Haut, E. B., McCoi,i,tnvi, E. V., 
STEENBOCK, H. and Humphrey, G. C., Research Bulletin 17, Wisconsin 
Experiment Station 1911 ; Journal of Agricitliiml Research, Vol. X, 
p. 175, 1917 ; Bull. 187 Wisconsin Experiment Station, igi8) for herbivorous 
animals. A ration of grain, poor roughage, such as cereal straw caused 
either abortion or the birth of calves before their time or dead. This 
was mainly due to the lack of mineral matter, evSpeclally calcium, since it 
could be eliminated as with sows, by the addition of calcium salts and 
common salt. 

The function of calcium, as a constituent of bone and milk is well 
known, but, in addition, as CeowES has shown (Journal of Physiological 
Chemistry, Vol. XX, p. 407, 1916), the constitution of the protoplasm 
of the intestinal cell-walls is modified by the equilibrium between the salts 
^ of sodium and calcium. A diet with insufficient calcium would lead to con- 
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ditioils of the intestinal wall that are specially favourable to the con ti- 
ll tioiis absorption of products of intestinal origin, amongst which there may 
be bacterial toxins or amines. This finally leads to physiological disturban- 
ces, to an abnormal stimulation of the central nervous system, which 
causes the limbs to tremble and to vasoconstriction and to interference 
with the normal oxidative processes in the tissues, thus leading to 
intoxication and asphyxiation. 

FEEDS 546 -* The Use of Woody Matter as Cattle Food. — Scurti, v. and Drogoul, g., in Le '' 

ANB FEEDING Stemmi spcnmentali a-rum mliane, VolIvU, X'arts 10-12, pp. 490-496. Modena, 1919. 

vSciTM and 'Mokbecu have pieviously shown (i) that the woody 
matter in maize stalks separates when submitted to acid hydrolysis 
under pressure, forming cellulose and sugars, thus changing an almost 
entirely indigestible fibre into a group of compounds that are valua- 
ble as cattle food. The authors have continued this work and, in this 
article, they have exanmied wheat straw to see if it can be changed into 
similar compounds, and if so, to what extent. 

' Finely gtotuid straw has the following percentage composition : 
Fats (ether extract), 2.53 ; crude protein (N X 6.25), 3.64 ; fibre, 33.76 ; 
ash, 4.90; nitrogen-free extract, 55.17; pentosans, 27.30. The straw 
was heated to 130^ Cfor 2 hours with: (i) Caustic soda in the proportions 
I part straw, 10 of water, and 0.0125 too. 10 parts of caustic soda ; (2) 25 % 
sulphuric acid solution in the proportion i of straw, lo of water, 0. 0125 to 
0,25 parts of sulphuric acid ; (3) hydrochloric acid in the proportions i 
of straw, 10 of water, 0.020 to 0.125 parts of hydrochloric acid gas ; 
(4) 25 % nitric acid solution in the proportions i of straw, 10 of water, 0.025 
to 0.15 parts of gaseous nitric acid. 

Treatment with caustic soda only partly separates the lignified cell- 
ulose, and the final product still contains considerable quantities of pento- 
sans and traces of sugars. Treatment with sulphuric acid liberates up to 
66.16 % of cellulose and up to 32,59 % of sugars. Hydrochloric acid 
is still more active than sulphuric acid, and frees up to 71.30 % of the cell- 
ulose and up to 33.02 % of the sugars. Nitric acid yields up to 66.34 % 
of cellulose and 34.79 % J^ugars, aifcl is, as regards the sugar, the most 
pow^erful reagent of all. 

As cellulose, when isolated from encrusting material and hemicellii- 
loses, does not differ from starch as regards assimilability, wheat straw 
is an excellent raw material for the preparation of cakes of cellulose paste 
and sugars. 

547 - The Utilisation of Hevea Seeds as Cattle Food (2). — Freire, D, {Brazilian Consul- 
General, Liverpool) 5 in Bulldin commercial de la Seciion des A^tiires konomiques du Mi- 
nisiire des Relations exlerieures de la Repiihlique dCsS Etals-Unis da Brkil, No. 8, p. 48, 
Kio de Janeiro, 1919. 

The shortage of cattle food now being felt in England has led to the 
examination of other possible foods and, in this respect, experiments have 

(1) vSiimmarised in i?., Jnly-Sept., 1919, No. 936. {Ed.) — (2) As regards the utilfea- 
tiou ot rubber seeds for the production of oil and as a cattle food, see J?., Dec. 1913, No. 
1362 ; R., March 1014, No. 240 ; i?., Sept., igrS, No. 987 ; Ji, Jiily-Sept., 1919, No. 993. {Ed,) 

' [54W47] 



WMTtS AND FEl^DING 


6ii 


shown tlie sitperiority of nibber-seecl cake. So far, however, no commercial 
use has been made of the enormous quantities of seeds from the plantations 
in Malacca, Ceylon, Java, Sumatra, Southern Indies, and Brazil. 

Two experiments were made ; in one the cake was given soaked in 
water to cattle, and in the other, dry. With the exception of 3 animals 
which showed aversion to the food, the other animals took it greedily. 
As the cake is naturally dry, on soaking it absorbs its own weight of 
water and is then more easily ingested by the aninial. After being fed 
for 3 d£ ys exclusively on rubber-seed cake, the cattle thus tested showed 
no signs of disturbance and no effect whatever was observed on the milk. 

If Para rubber -seed cake were put on the market in quantity, its rivals 
made of linseed, husks and residues of kernels, would disappear from the 
market as they could not face the competition. In fact, rubber -seed cake 
is practically identical to linseed cake, while Eiiphcrbiaceous seeds such 
as those of rubber are easier to obtain and manipulate. 

Experiments with sheep, however, did not yield the good results 
obtained with cattle. 

It can thus be said that rubber-seed cake constitutes an excellent 
food for fattening cattle. 

It, is hoped in England that the planters in the Far East will co-ope- 
late with manufactures in order to organise the production of this cake 
If this were done, the British colonies would greatly benefit, as 2 commercial 
use would have been found for a product previously considered as totally 
unutilisable, and the same thing would happen in the Amazon valley, 
which could export large quantities of rubber seed. 

548 - Toxicity of Cacao Shells to Horses. — Fonzes Diacon (Director of the I^aboratory 

of the Comitiaud), in Annaks des Falsifications et des FnmdeSj Year XIII, 

Nos. 1 35"! 36, i)p. 34-35. Paris, January-P'ebruary, 1920. 

Following on the observations of MK, March andikr and GoTJ|OHonthe 
toxicity of cacao shells and on the poisoning of horses observed by them (i), 
the author brings forward confirmatory evidence based on personal obser- 
vations dating back to the er d of 1918. In fact in October, 1918, at 
the Engineer's Barracks at Montpellier, horses showed violent exci- 
tation following on a daily injection of a mash made of cacao shells, xequi- 
sitioned from a local chocolate maker (2), and some animals died. 

(i) See R., Feb., iy.;o, No. 217. {Ed.) 

{2) ** Cacao sheila are the residue from chocolate making. Zipperer found that the shells 
constitute 12-18 % of the raw beaus, or an average of 15 %. As the addition of. the shells to 
chocolate or cocao is considered to be adulteration, even in the case of cheap grades, the 
shells cannot be used in this way. vSo far they have been sold under the name of cocoa 
tea”, and an attempt hjis been matle to improve their taste by “icing” them. These 
candied shells ate much in favour in eastern Germany ; they have been used also as phar- 
maceutical specialities and. 5 % of cocoa butter can be extracted from them, as well as 
theobromine. They have been made into cattle ctike, selling, according to Zipperer, at 7,50 
to Q fr, £i quintal, and of a feeding value between that of good hay and wheat bran ” 
(Chevalier A., Les Vegetaux utiles de T A fritjud tropicale fnm^aise — Le cacaoyer dans V Quest 
Africain. Published by Cliallamel, 17, Rue Jacob, Paris, p, 20). According to the experi- 
ments now in question, cacao shells are dangerous to horses, and it would be of interest to 
ascertain their effect on other domestic animals. {Ed.). 
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The autlior, called in by the veterinaty surgeon at the barracks, sus- 
pected the cacao shells, and stopped them being fed. In fact, a niavSli of 
cacao shells contains about 700 gin. of shells with 0.7 % of tlieobromine 
so that each day some 5 gm. of the alkaloid were being ingested, and horses 
were very sensitive to it. 

549 - A Possible Market for Normandy Livestock In the Export of Breeding Animals. 

— lyiGNifeRES, J. (Communicated by K. P. Dechambre, remarks by M. Viger), in the Comp- 

Us midiis des stances de VAcadmie d'A^ricuUure de France, Vol. VI, No. 2, pp. 42-4.8. 

Paris, January 14, 1920. 

M. Dechambre communicates the text of a lecture delivered before 
the Societe centrale d'Agriculture de la Seine Iiiferieiire ,, (France) 
by Prof, J. TiCxNij^rES, of Buenos -Ayres, on the introduction of French 
livestock, particularly that from Normandy, into South America, and 
outlines the programme to be followed for developing the export of 
Norman breeding animals to South America. 

As regards both meat and milk production, there are good reasons 
why French livestock should find a niarket in South America As it-gaids 
meat, if the South American breeders wish to sell cold-stora.ge meat to 
French clients, they should cater for their taste, so that meat from French 
breeds would be quite satisfactory. This would ensure success, for the 
interests of both parties would be safeguarded ; the foreign breeders 
would profit from the sale of. meat in France and the French breeders 
would profit from the sale of breeding animals. 

In his lecture, M. Tigni^jres dealt more particiilatly with Norman 
cattle as milking animals. 

In the Argentine, the dairy industry has developed greatly and is 
expanding more every year. It would thus appear that tlie^ Nonna.11 
breed is pre-eminently suited to help the Argentine dairy indnstry to de- 
velop still more. But if sufficient exportation to vSoutli America is to be 
maintained, certain rules will have to be strictly observed. 

Breeding in Argentina has attained such a degree of development that 
only the best is required, and French breeders shoitld, therefore, take care 
not to send any mediocre animals that would reflect on the quality of their 
livestock as a whole. The pedigree of the animals is of prime importance, 
A well-kept herd book, in which names are admitted only after tlie ckxscst 
investigation , is a basis for asking Ingh prices and for gaining the confidtnice 
of the foreign buyer. This point is very important , and is a complementary 
argument to those already enunciated for the proper and extensive orga- 
nisation of French herd books. To perpetuate and increase the value 
of the Norman breed as regards milk and butter production, the control 
associations which carry out scientific selection of the aninials should be 
extended. 

Success in exporting also depends on another important point, i, e., 
the commercial organisation, and it is indispensable that the breeders should 
form syndicates to direct and control exportation, 

But a consideration stUl remains which, if not perfectly satisfied, 
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suffices in itself to cancel all other efforts, and that is the sanitary question . 
M* lyiCNiBRES states that this was the chief cause that lost the Argentine 
market to Norman cattle and this shows its importance. 

Ill any case, exportation to South America could be establishment 
on a wide basis and be of great service to French breeders. The objection 
that French breeders cannot export, so as not to hold back the progress 
of the reconstitution of French livestock, is a grave error. Trade is the 
best index of production and exportation can be said to be sign of the 
quality of a product. 

The broad lines of the proposed programme include the more extensive 
use for herd books, control of the yield, the adaptation of the product to 
the needs of the importing country, the foundation of syndicates and com- 
mercial organisations, and the adoption of sanitary measures that will give 
the necessary guarantees. 

At the conclusion of the communication, M. ViGER pointed on the 
success attained a few years ago at an international exhibition of agricul- 
ture in the Argentine by a fine lot of animals belonging to the Charolais 
breed, sent by General de EA GuichE, a well-known rearer of that breed in 
France. All the animals were bought and were much appreciated. 

550 - Stock-breeding in Calabria. — Bartolucci, A^/mUItaUa agricola ^ Year I, No 12, 
pp. 364-370, 3 fig. Piacenza, December 15, 1919. 

At the time of the census on April 6 and 7, 1918, there were in Ca- 
labria 10 469 horses, 79 164 asses, 7 958 mules and hinnies, 139 865 cattle, 
69 buffaloes, 138 587 pigs, 692 047 sheep, and 441 852 goats. 

Compared with the 1908 census there was an increase in the sheep 
of 46719 head, in the goats of 80 838 head, a smaller increase in the asses 
of 10 892 and in the pigs of 6 629 head. On the contrary, the other species 
showed a decrease, especially in the cattle (3 453 head less). The decrease 
of cattle an d increase of sheep ah d goats furnish a sign of agricultural decline, 
but this is partly due to temporary factory factors brought about by the 
war. 

Calabrian cattle are derived from the Podolian stock and, when not 
selected, show the defects of that breed, viz,, great development of the 
fore -quarters, poor development of the hind quarters, drooping rump, 
slight tliighs. As compensation, however, they are of good appearance 
and have good hoofs; theyaie hardy, vigorous and make good use of their 
food. In the cereal zone, they are reared on pasture, which is changed 
every now and then ; on wooded estates in the hill and citrus zones, they 
are reared imder cover, though this is usually scanty. 

In the bergamot -orange plantations in the province of Reggio, one 
or two oxens are reared under cover and during autumn and winter they 
are fed on the pulp left as a by-product on the extraction of lemons and 
bergamots. They are often used to drive the numerous machines for 
lifting water. 

Around Paola, excellent beef calves are reared and these, like those 
of the province of Reggio, are usually crosses between the Simmenthal 
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and Reggiaiio breeds. With systematic selection, excellent triple-piii-' 
pose cattle could be reared, as some cows are heavy niilkers, while the oxen 
are good -workers and yield good meat. The .average milk production is 12 
hectolitres of milk per head per year, and 100 cows produce 60 to 70 calves 
each year. Crossing with the Gentile Romagnola breed is dcme only in 
those places wdiere there is sufficient shelter and food to meet the greater 
requirements of the crosses obtained. Cattle rearing could be much de- 
veloped, rather than improved. 

The Calabrian breeds of sheep originated froni the Merino and it is 
stated that the '' niileto-tarentino '' sheep is the original stock of the Spa- 
nish merino. There are two breeds of Calabrian sheep, the native and the 
“gentile, “ of wliich the former is small, hardy, with a bristling, black 
and white fleece, a poor milker and a scanty w^ool producer, whereas the 
latter derived from, the first breed by repeated Merino crosses, is larger 
and yields finer and moie abundant wool. 

There are two breeds of goats : native (“nostrana ”) and Maltese. 
The former are siiiall, poor milkers, very quiet, and the latter have no 
horns, have a finer fleece and are better milkers.' The he-goats live with the 
she-goats in the proportion of to Vio of the latter. Sheep and goat 
rearing is entirely nomadic ; it is of great importance in olive plantations. 

The pigs, of Celtic origin , constitute two variety's, the “ macchiaiuola “ 
(spotted), the more hardy of the two, and which feeds in oak or chestnut 
woods and in fields where there are plenty of fresh, fleshy roots, and the 
“casalinga'' (domestic), reared on farms and in villages. Crosses with 
Yorkshire pigs are common in the provinces of Cosenza, Catanzaro and 
Reggio Calabria, 

Horse rearing is falling of more in quality than in point of numbers. 
Formerly, Calabrian horses were famous as products of Arab and Andalu- 
sian horses, but now they represent a great mixture of breeds. In Cala- 
bria, the chief direction wliich horse breeding should take is the produc- 
tion of sadde horses of the oriental type. 

The importance of mule and ass breeding in Calabria is due to the great 
lack of carriage roads. The mules arc excellent for military purposes. 

The chief product yielded by the cattle and sheep is niilk. The cheese 
industry turns out, even using old methods, famous products such as the 
following: Marchesato (Cotrone) cheese; “ caciocavallo “ cheese (x), 
with fermented curd, which is worked in hot water ; “butirro cheese (2) 
(made either with pure sheeps’ milk, goats' milk, or a mixture of the two), 
with slightly cooked curd; and “ricotta" (3). 

Ill the littoral zone of large estates and on the plateaux, the large 


(1) ** Caciocavallo ” is a clieese with ropy aircl, shaped like a calabash, which are tied 
in pairs, which are slnng cavallo” (whence the name) or straddling over a rod to mature- 
— Cf. Prof. C. BESA]srA,art. Caselficio, in Nuova Emtclopedia Agraria, Turin, 1908. [Ed.) 

(2) The “ butirro ” (= butter) cheese is a shell of cheese filled with butter. {Ed.) 

(3) Ricotta ” is made by coagulating the albumen in the whey or serai ”, then ap- 
plying . slight pressure. {Ed.} 
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livestock establislinients have the following numbers of stock : Slieep, 
800 “1000 bead (up to 2000-3000 head in the Cotronese) ; 120-150 

head ; pigs 40-50 sows with 10 boars. The medittiii-size fatiiiSj which are 
the commonest, have 30-50 cattle, 200-300 sheep, and 15-20 pigs. The 
small farms have from % to % the number of stock of the inediiim-size 
farms, and some have herds of 15-30 goats each for the supply of town 
milk. Most of the large and niediiini-sized farms are managed, from the 
economic point of view, by larger owners or industrialists from the Ionian 
littoral, with a permanent staff. The small farms are run either on the 
renting system or the tenant system. 

The livestock, reared on the system of changing pasture, spends 
the winter on the coastal plains and the winter in the Sila on an area of 
100.000 hectares, at an altitude of 1900 metres. Formerly, that zone was 
entirely wooded, but now, especiall}^ in the central part, it has mostly 
been cleared for growing cereals (ustialbmye), alternating with meadows and 
potatoes ; flax is also grown there. In the vSummer, over 20000 cattle 
are pastured there (only the draught oxen are left on the 'rinarine '' ox 
shore pastures), as w^ell as 100 000 sheep, about 5000 horses and a large 
n umber of pigs. 

551 - Stock Rearing in French West Africa (1). — i. Report by H. o. Moussvon a pa- 
per by M. J . Derre, “ entitled” Ea production clcs aninianx tlomestiques eii Cdte d’Ivoire ”, 
in Complcs rcndiis des Seances dc I' Academic d'Ai^ricultuye de France, Vol. WI, No. 8, 
pp. 320-222, Paris, Eebruat3^22, 1910. — Report by H. Becha^ibre, on two papers by 
K. Alsige on the ‘'vSituatioii de I’elevage et disponibilites en viande de P Afrique Occideiitale 
fran^aise ” and pcste bovine dans I’Afrique Occidental I'raiw'aise, 1915-1918”, 
Ibid,, pp. 222-224. 

As regards livestock, the Ivory Coast colony can be divided into 
three zones : 

(1) A lower, woodland zone, stretching from the 3th to the 7th degree 
of north latitude, where there are only small herds which have the valuable 
quality of resistance to the attacks of Glossims^^,, the carriers of parasitic 
blood diseases (trypanosomiases). There are only 5000 cattle, 18000 goats, 
about 14000 sheep, on an ajrea of 120 000 sq. kni., according to the 1918 
census. The cattle are of the lagoons breed, and the sheep of the Fouta- 
Djallon bree^d. 

(2) A central or savannah zone, occupied by the Baoule race. It 
appears that this zone was once prosperous and covered byabimdant flocks 
which, unfortiuiately, have been decimated by the serious diseases that 
have affected African livestock for so long. The cattle have a weight 
of about 200 kg., with an average yield of 50 %, and are always in good 
condition, because the pastures never dry up und water is never lacking. 

(3) A northern or Sudanese zone, which comprises the best breeds 
of the Ivory Coast, but which is more exposed than the others to the diffu- 


(i) .As regards livestock in French West Africa, set 7?., July, 19^-1, Nos. 44901111 652 ; 
R,, Feb. 1919, No. 146 ; i?. March, 1919, No. 273, For Sudanese wool-bearing sheep and 
their wool see R,, Match 1919, No. 376, and i?., May, 1919, No, 624, 
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sioii of epideiiiic diseases from the Sudan. There are 30 000-35 000 head ; 
the sheep and ppats^ which are very numerous, are derived from the Fouta- 
Djailoii breed. 

Hoiscs are rare and very subject to trypanosomiases. 

Two great diseases decimate the bigger livestock, i. e., ])leuTopnctiriionia 
and cattle plague. M. Mousse?* descrilx^s the history of these diseases 
and shows the extent of the damage they have done, He thinks that 
great impetus would be given to stock rearing if protective measures and 
a good sanitary ser\dce were put into action against the two abovamien-” 
tioned diseases and 'against the various trypanosomiases. Detailed in- 
formation is given regarding the situation in each district and on the me- 
thods for obtaining a general improvement b}^ the selection of breeding . 
animals and the foundation of farm schools, particularly required to 
teach the diets suitable for each period of the year. Food resources are not 
wanting, as products such as rice, maize, manioc, yams, etc. — all products 
the.t can be made use of in one form or another are available. Any 
expenditure thus incurred would not only be easily recovered, but would 
represent a source of wealth for the future. 

II. — During the terrible epidemie of cattle plague that affected 
French West Africa from 1915 to 1918, M. Awiot obtaiued valuable 
information as to the progress of the disease and suitable sanitary 
measures for its control. The disease first started in the Niger and upper 
Niger regions, then spead to Upper Dahomey, Upper Senegal, and Niger, 
and then to the coastal colonies, Senegal, Mauritania, Frcmcli Guinea, 
Ivory Coast, Dahomey, and Togo. It was carried from 1915 to 1918 
usually on the caravan routes, by trading cattle going a long distance. 
The death rate was influenced by various factors (breeds, regions), but it 
was always high with young animals fed by the mother, and tliese mostly 
died. The mortality varied from 10 to 60 % of the adults, according to 
the breeds and regions ; the humpless small n'dama breed suffered most, 
wlrile the Moorish zebu was the most resistant. 

Sanitary action was supplemented by the use of serum, although great 
difficulties were met with in preparing large quantities owing to the lack 
of the necessary materials and trained men. All the same, tlie results 
obtained are in favour of active measures against cattle plague. Methods 
of defence consist in isolation and the creation of ininiune zones by the 
use of bile, immunising blood or serum. 

The gravity of the epidemic that raged from 1915 to 1918 has shown 
that French West Africa, should protect itself as completely as possible 
against all contagious diseases, which, in fact, while severely affecting the 
number of colonial livestock, considerably reduce the number available 
for the home country. An epizooty such as that wliich has just deprived 
French West Africa of at least 2 million head of cattle should never be seen 
again. In addition, accomit should be taken of an important' factor 
which is the very considerable diminution of the young animals which 
leads to decreased stock-rearing and to the prolongation over several 
years of the period during which a small number of cattle is available. 

iwij 
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111 Spite of the losses during 1915 to 1918, cattle rearing remains of 
prime importance to Frencli West Africa, The reorganisation of the 
Service of Aniinal Husbandry and Epizootics will give certain assurance 
for the security of stock rearing and marketing. The growing production 
leaves 500 000 animals suitable for killing each year, and as the local con- 
sumption is not more than 250 000 head, an equal number will be avail- 
able for exportation. 

552 ~ The L-ippim Breed of Horses from Istria. — GiomaU d^ippoiom, Year xxxii, horses 
No. 6, p, 21 No, 16, p. 3. Pisa, March 31, August 21, 1919. 

The famous breed of Tippizza horses belonged to the former Aus- 
trian crown. It derives its name from the estate on which it was bred, 
and which is situated 13 km. to the NW of Trieste, on the Carso plateau, 
at an average elevation of some 400 metres. The land is hilly, of purely 
carsic nature ; one part is under pasture, and the rest grows various trees. 

The climate is generally mild, the winter temperature varying between 
8 to 22^^ C, while that of summer is never above 38^ C in the shade and 
is alwTiys tempered by the sea breeze. In winter, the icy and violent 
“bora ” wind often blows, but it camses no serious harm to the animals, 
wliich suffer more from the litimid sirocco. 

The Eippizza breed was founded in 1480 by Duke Charles of Styria, 
who imported 27 mares and 6 fine stallions fiom Spain. Later, some Italian 
mares of the “ Marinette '' breed, a breed of the Polesina which has now 
vanished, were imported. The modem Lippizza horse is the product 
of these two breeds, although the blood has been renewed several times 
by the introduction of Andalusian and oriental pitre-breds. The last 
few years, two distinct families were reared at Lippizza, the old Italo- 
Spanisli Lippizza breed and the Siglavi family, obtained by crossing 
piire-bred Lippizza mares with pure-bred Arabs. The blood was renew- 
ed again recently by the introditction of mares of oriental origin. In 
1918, the stud consisted of some 80 mares and 5 stallions. 

The Lippizza horses are from 1.37 to 1.65 metres high ; the expressive 
head has a slightly flattened nasal line, recalling its Spanish ancestry ; 
the neck is well set on the shoulders and the mane is long an d thick. The 
shoulder, often too heavy, is a little defective as regards its setting and length; 
the chest is wide and deep and the withers are rather low; the back is 
straight, and the xvell-spnmg back is wide and strong ; the cruppers are 
rounded and muscular; the tail, well attached and % provided with 
hair, is carried elegantly ; the limbs are well set a good shape and 
movement, and the tendons are well marked and clean. The strong, 
wide hocks are free from defects and the hoofs are excellent and well 
shaped. 

The coat is generally grey. The animals are agile, strong very intel- 
ligent and of slow maturity (they are only fuH giown at 7 years), but of 
extraordinary longevity and resistance to fatigue up to a great age. 

Defects of the bones are almost unknown in these horses. 

At Lippizza, the breeding season begins towards the middle of De- , '.V ;: 
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cember and lasts to tbe end of April, so that tbe foals arrive in autxmm, 
when the pasture is richest. 

After weaning and after becoming accustomed to the halter, the foals 
boni at Lippizza were taken to the rearing depot at Prestanegg, near 
Postumia, where a total of io8 to i8o foals were reared. After the first 
few weeks of life, the foals were giv^n oats, at first in small qxiantities, then 
in amounts increasing according to the growth. Weaned foals were 
given oats even before they were put out to pasture. At one year of age, 
all animals of the I^ippizza breed were branded under the left cheek with 
the letter L. Entires chosen for stud work were sent to Lippizza after 
3 years at Prestanegg and were broken in, and at 4 years old they were sent 
to the Riding School of the Viennese Court to have their temper and 
strength tried. If these proved satisfactory, they were sent back to Ifippizza 
to act as stallions, but if unsatisfactory, they were gelded and sent to 
Kadnib to be broken in and trained. Three-year old fillies suitable for use as 
brood mares were sent back to Lippizza, and, after a trial of their intrin* 
nsic qualities lasting a year, it was decided whether they were to be mounted 
or not. The rejected fillies, were then sent back to Prestanegg and, like 
the geldings of the same age, broken in at Kadrub. 

When war broke out betw^een Italy and Austria in 1915, all the Lippizza 
stud was taken to Vienna and later on almost wholly sold to private persons. * 
In 1919, the Italian Government obtained over 100 Lippizza mares, stal- 
lions and colts, which will be used to reconstitute the ancient breed. 

553 “ IiEprovement of Horse Rearing in Libia. — manetti, c., in UAgrkoUnm coio- 
niakf Year XlV, Nos 3-3, pp. 90-115. Florence, Feb. -March, 1920. 

True horse breeding does not exist in Libia, as the few rare groups, 
of horses found there belong to rich families from the coastal towns, 
or to some Arab chiefs from the interior, especially the Orfella tribe. Ca- 
mels are exclusively used for transport on the caravan routes, the ass is 
used for total work, and the horse, especially in the furthermost oases, 
is entirely missing However, the country should be particularly 
suited to the production of horses, for the best Arab horses are produced in 
the poorest and most arid countries, and there was a time when, horse 
rearing was of great importance in Libia. The lack of fodder is not irre- 
mediable, because the pastures which have been ruined by continuous neglect 
and excessive pavSturing by sheep and goats can be improved, and even 
water for drinking places can often be obtained from the subsoil. The great 
relapse in horse rearing in Libia is due particularly to social and economic 
reasons, such as the prohibition by Turkey of the export of horses, so as 
to obtain supplies more easily. 

The Libian horse is of the oriental breed, it is of medium size (a little 
below 1.50 metres high), with a weight varying between 300-400 kg. ; wither 
high, back short, cruppers very hollow, chest narrow, limbs and hoofs 
strong. Balance is nearly always defective, owing to bad method of 
rearing, the colts being shod and put to work too soon ; they are made to 
walk always at a trot, which gives them their bad shape, especially their 
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hollow cruppers ; an unsuitable system of turning them out to grass is 
iisedj etc. The predominating colour of the coat is light grey. Tike the 
other Berber horses, the Tibian horse luns and jumps well, and resivsts 
fatigue and privations ; it is particularly .suited to militaiy purposes. 

In order to improve the existing stock of horses, it will first be neces- 
sary to select the local horses ; afterwards, it will be feasible to introduce 
improving Mood in the shape of Berber horses from the adjoining countries, 
especially fiom southern Timis. With present conditions, it is not 
yet the moment to make use of Arab or Sardinian -Arab stallions and 
still less of stallions belonging to improved and exacting European breeds. 

The author thinks that two distinct Institutes should be established 
in Tripolitaiiia and Cyrenaica ; one experimental, for investigating pio- 
blems of rearing, acclimatisation, etc., and one executive, for propaganda 
wcrk, and which would have special care of stallions for remount purposes, 
wliile taking charge of the practical improvement of the horses of the region 
by conciliating the needs and wishc-s of the breeders with national interest. 
The second Institute would also deal with the organisation of fairs, markets, 
S3mdi cates of breeders mutual assurance societies against the. loss of stock, 
hygiene, and sanitary administration. It would also control the breeding 
of mares belonging to colonial troops in its area. 

Horse rearing should be specially directed towards the production of 
the war horse. 

554 - The Duration of Gestation in Mares of the Lippizza Breed. — Staotb, a., in MU~ 
teihm^en der landi^jirischafUichen LehrP.anzeln der Hochschule fm Bodenkultur in Wien, 
Vol. Ill, Pt. 3, pp. 547 - 594 > 2 diagrams, bibliography of 33 titles. Vienna, Decem- 
ber 20, 1918. 

It cannot be denied that the duration of gestation has a certain 
significance from the standpoint of selection, seeing, that, as a rule, 
colts that have been procreated in a shorter time become better horses 
w^hen they grow up. 

The duration varies according to the breed, for early maturity breeds 
(western) have a shorter gestation period than breeds that mature latex 
(eastern) Embr^mnic and postembryonic development thus have an ana- 
logous duration. The size of the breed, hourever, does not appear to be 
related to the duration of gestation. 

Gestation is practically always longer for the birth of colts than for 
fillies, because the female embryo ha.s a more active temperament, so 
that partuiition begins earlier, especially because the female embryo 
grows more rapidly. Similarly, the postembryonic development of the 
female ends earlier. 

In the same breed (kladrub Spanish compared with Lippizza mares, 
the duration of the foetal life of white colts and fillies is from 0.2 to 3.0 
days shorter than that of brown or jet-black colts. The greater richness 
in dark pigment and the greater length of gestation represent original 
qualities, so that it is natural tha,t the two characters should occur together. 

The author has used the Lippizza stud book to work out the following 
periods of gestation : ' ' ■ 
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Average length of gestadion 


locality 

Period 

da 

ys 

Breed 

to which 



where reared 

the data 
relate 

For 

the birtli 

I'or 

the birth 



of males 

of females 



1828-1842 

337 'io 

333.00 

Bippizza . 

Bippizza 

1860-1870 

33S.30 

337-69 


i 

f 1906-1916 

342.55 

338-31 

» 

Radantz | 

1 1906-1916 

338.00 

338.30 

Kladrtib Spanish • 

Kladrub 

^ 1877-1906 

( 1877-1906 

346.32 

346.76 

343 - 80 

344 - C>o 

Kladmb Spanish 

Hochwald 

1894-1903 

338.18 

337.00 

Hafiinget' 

Brioni 

I 91 1-1916 

324.18 

322.90 

Huznlen 

Radantz 

1905-1916 

324,00 

339.00 

Mountain Bosnian 

Gorazde 

1906-1913 

\ 335*14 

331.62 

Shetland Pony 

Berlin 

1913-1916 

1 409 


■ Under soutiiem climates, the gestation period is shorter than in 
northern climates, but the removal of animals to a northern climate may 
lead to a shortinlng of the gestation period, owing to richer food. 

The weight of colts at birth increases with the duration of foetal life. 

Opinions so far expressed regarding the duration of gestation in pri-* 
miparous are not in agreement. Many researches have been carried out 
on : (i) comparison, for 30 mothers, of the duration of the first gestatioiT 
with the following ones ; (3) comparison of the duration of the first gesta- 
tion with that of each successive gestation which gave a product of the same 
sex as in the first ; (3) comparison for 100 mothers, of the duration of the 
first and fifth generation ; for another 100 mothers, comparison of the du- 
ration of the first gestation on the one hand, of the 2nd, loth and ivSt. on the 
other. The results of these researches apparently show that, owing to 
the greater sexual potency of the young mother, the first-born Inive a shorter 
foetal life. 

According to researches made at Kladrub and Mt;zohc-gyes, imires 
covered by a jackass have a gestation longer than the normal, mainly 
because a longer time is required for the fusion and division of the ci-lls 
on account of the difference in shape and number between the chroiiiosomesu 
As a rule, twin embryos are born or abort, but there are exceptions. 

Researches on the duration of gestation, made by the author at Tip- 
pizza, Radantz, Gorazde, and by Von Wb^mann at Mezohegyes and 
Fozaras, show that at the beginning of the parturition period, the length 
of gestation is shorter, even by 22 days, than, at the end of that period. The 
opinion that temperature, pasturage, and external influences in general 
are the cause of this behaviour, is not tenable. The cause is rather the great- 
er or lesser sexual potency of the mares at the time of serving, and at the 
beginning and end of the “heat “ period. Greater sexual potency leads 
to a stronger development of the foetus. 

The duration of different gestations in the same mare often shows 
but slight differences ; it thus becomes a true physiological character. 

[K4] , 
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The typical duration of gestation is transmitted hereditarily as much 
by the mother as, in a latent state, by the father. A long gestation is 
dominant, in the Meiidelian sense, compared, with the average gestation 
and the short one, and the average gestation is dominant compared with the 
short gestation, as has been shown by the segregation of these characters 
in the 2nd generation . The process of heredity can be explained genotypic- 
ally by the hypothes^’s of a factor K which expresses the tendency to a short 
gestation and of 2 homomerons factors of inhibition H and L 

555 *“ The Increase In Weight of a Belgian Colt. •— Rossi, in GiomaU dnppoiogia, year 
XXXII, Nos. 11-12, p. 2. Pisa, June 16-30, 1919. 

The weight of an animal is almost always related to its growth, and 
the growth is related to its earliness of maturity, which shows the interest 
attaching to the following figures giving the average increase in weight 


of 2 pure-bred Belgian colts, bom and bred in Italy : 

Colt No. I : Weight at birth 75 kg. 

Weight at 10 months 423 » 

Average daily iuciease during the first 300 days of life ■ 1.16 » 

Weight at 26 months 71 5 » 

Average daily increase between the first and second year 0.60 » 

Colt No. II : Weight at birth 7i kg. 

AVeight at 8 months 330 » 

Average daily increase during the first 240 days of life, • 1.09 » 

Weight at 24 months 700 

Average daily increase between the first and second year . . 0.70 » 


556 - The Andalusian Breed of Cattle. — Ulmansky, S., in MtUeilm;^en ier lafMH- 
scJmjtUclien Lehrkameln der HoclischuU fur Bodenkulturt Vol. Ill, Part 3, pp, 457-546, 
Bibliography of 48 titles, 10 tables, 13 plates. Anemia, Dec., 1918. 

The author went to Spain to study the various Spanish breeds of 
domestic animals, especially the cattle. In the present work he deals 
with the Andalusian breed of cattle, the most widely distributed and 
most important Spanish breed. He deals with the distribution, feeding 
and rearing conditions, the colour of the skin and the coat (theie are 3 
varieties : reddish-brown, black, and white), conformation, aptitudes 
(firstly work, secondly meat ; the breed is no use for milk production), 
the structure of the cranium, the origin, hypotheses as to the place occupied 
by Andalusian cattle in the zootechnical system, breeds with analogies 
to the Andalusian breed, and its history. The conclusions arrived at are 
given below. 

The type of cattle distributed over more than three-fourths of Spain, 
the Amdalusian breed (which also includes the “ corrida '' bulls), belongs 
to the species Bos frimigenius and not to the brachycephalic tjrpe as has 
hitherto been supposed. The Andalusian ox even belongs to the purest 
and finest Bos pimigenius type that has yet been studied. With its three 
varieties, which are identical except as regards coat colour, the Andalusian 
ox is the direct descendant of the aurochs and, to be more exact, of a va- 
riety of aurochs which is. distinguislted by having horns with a bony core. 

[SS4-5S6] 
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From various points of view, characters of Bos irochoccros Meyer are to 
be found in the Andalusian ox. 

There is nothing in Spanish history that lends colour to the theory 
that the type of the Andalusian breed was introduced in a doiiie.sticated 
state into the country. On the contrary all the eviden ce points to tlie conc- 
lusion. that it originated from domestication of the indigenous wild ox, 
since it is autochthonous and is still to be found thene in a pure state and 
almost half wild. 

Apparently, the Andulusian breed is closely related to some of the some 
of the primitive English (Devons, Welsh,) Italian (Val di Chi an a) and 
South American (Franquero) breeds. 

557 - The lilawarra Cattle of Mew South Wales.— Sttter, p. i-r., in The journal of the 

Department of Agrimlhirc of South Australiaff Vol. XXII, Xo. 5, pp. 378-381, ags. 2 Ade«» 

inide, December, 1918. 

The breed of cattle known as Illawarra cattle, South Coast Shorthorns 
or Majors is a first-class dairy breed. It owes itsf first name to the fact 
that it was improved and fixed in the Illawarra district of New South 
Wales. It is a product of crosses between the Shorthorn, Ayrshire, Devons 
and longhomed roan cattle introduced from Ireland. Amongst the founda- 
tion stock that contributed greatly to its improvement, the author mentions 
a Shorthorn bull named Major and one of its descendants, Commodore. 
At present, the Illawarra breed closely resembles an ideal ty|Xi of dairy 
Shorthorn. 

558 - Dairy Cattle in Southern China.— Eevine, C. O. (Canton CMs-tian College), in The 

Philippine Journal of Science, Vol. XV, No. i, pp. 91-104, i plate. Manila, July, 1919. 

The only areas in Kwangtnng where dairying lias made any progress 
are the districts round Canton and Hongkong. Three vSpecies of djury cattle 
— • Enropean breeds of cattle, buffaloes and zebus — are bred there. The 
dairies around these two towns utilise appioxiinately 1600 cows, including 
about 1200 of European origin, imported from England, the United vStates, 
or Australia, and include the vSliorthorn, Holstein, Ayrshire, Jersey and 
Guernsey breeds. The breed present in greatest huiiibers is the Bhortliorn, 
especially the white variety. Pure bred animals are few in nundier, but 
crosses between European breeds and the native zebus '<im sonudinies 
found. The European breeds are never allowed to graze for all the j)astures 
are infested with ticks that transmit piroplasmosis, which is always fatal 
to imported cows, whereas their progeny, once acclimatised, soon become 
immune to the fever. 

The buffaloes are mainly reared as draught and beef animals. The 
females which are milked do less work. There are no special breeds of dairy 
buffaloes. A milking cow fed on grass and grain will give milk for 8 to 
12 months, the quantity produced per day varying between 3 to 15 lb., 
with an average for the whole lactation period of aboxit 4.5''4b. a day. 
The small quantity is compensated for by its richness, as it contains 3 to 4 
times as much fat as the milk of the European cow. 
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’ The native cow of southern China is a common Eastern variety of the 
humped species {Bos indicus). The hump is slight and is only 6 to d in., 
high in the bulls and less in the cows. The coat varies in colour from 
reddish yellow to browm-black ; white coats are not found and spotted 
ones are rare. The tongue, nostrils and teats are back. The bulls weigh 
from 800 to 1000 lb., the cows from 600 to 800 lb. The milk is richer than 
that of European breeds, but it is not as rich as buffalo milk. The amount 
of milk given is about as much or a little less, than that given by buffalo 
cows ; they are very docile and very few are milked. The humped spe- 
cies are meat and draught animals. ; the hind quarters are full and deep 
and there is another deep layer of flesh on the back and cruppers. 

The following are analytical data obtained by the author relating 
to milk : 



European 

, Native buffalo 

Native zebu 


cow. 

j cow. 

cow. 

Fat 

3.80 

12.60 

8.00 

Protein 

323 

6.04 

— 

Sugar . 

596 

3-70 

— 

Ash 

0.82 

0.86 

— 

Moisture 

86.20 

76.80 

— 

Total dry matter 

ts.so 


— 


A series of tables includes : The complete analysis of the milk of the 
buffalo cow and of the cow of European origin ; the fat content during 
several phases of the entire lactation period for 14 individual buffaloes, 
and detailed somatic measurements of 12 buffalo cows. The average 
fat content during the whole lactation period of each buffalo cow varied 
from 9,65 to 15.60 %, 

559 - An Experiment in the Rearing of Calves on Whey and Meals.™ Ministry of a- 
griculture and Fisheries, pi^. 12 4 “ 2 pi. lyondon, April, 1919, 

The food value of whey is usually considered to be too low to allow 
its use as a basal food for calves and for this reason it is given to pigs. 
But, ill parts of England where cheese-making is of great importance, 
whey has been used to a certain extent in feeding calves, either given to 
calves kept at pasture or as the fleetings that rise to the surface when 
whey is heated. As information regarding this was scanty, the question 
was examined experimentally on behalf of the Ministry of Agriculture and 
Fisheries in the spring of 1918 by Universit}^ College, Reading, under the 
direction of M, S. Pennington. 

The average composition of i litre of milk and i litre of whey was as 
follows : 


[5S8-S59] 
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Moisture 
Fat, . . 
Protein. . 
Sugar . . 
Ash. , . 


Whole milk 
.gm. 

900 

40 

35 

4 ^> 

8 


'Whey 

grii. 

955 

4 

9 

52 

7 


Thus, to iDxing the food value of 10 litres of whey up to that of 10 li- 
tres of milk, 360 gm. of fat (fat or oil) and 260 gm. of albuminoids must 
be added as well as phosphates. There is practically only one food that 
is a good coniplenieiit to whey, and that is linseed, i kg. of which furnishes 
^-^•35 hg. of oil and 0.25 kg. of albuminoids. Cod-liver meal, the by- 
product obtained in the preparation of cod-liver oil, is also suitable as it 
contains 44.1 % of oil and 36.3 % of albuminoids, but it cannot always be 
found on the market. 

In other experiments, the lack of fat in the whey compared with skim 
milk was compensated for, not by adding oil, but by adding a mixture 
of oil and starch or some other carbohydrate. Expressing the food value 
of milk and whey as starch equivalents, the deficit in food value of 10 li- 
tres of whey compared with 10 litres of milk is practically i kg. of stardi. 

In any case, a little precipitated bone phosphate is added to neutralise 
the acidity of the whey. ^ 

It was found that the foods caused no digestive troubles in the animals, 
and after investigating the question of digestibility, the following rations 
were adopted as complements to skim milk : 

(1) Einseed meal -f- linseed cake (3:2). 

(2) Einseed meal + bean meal + fish meal (3:3:1). 

(3) Einseed meal + fish meal (2 : i). 

(4) Einseed meal + coconut cake (1:1). 

(5) Bean meal + linseed cake (5 : 4). 

(6) Einseed meal + fivsh meal + crushed oats (3 : 1:3). 

With Ko. I, the calves gave an average increase in weight of 3633 gm. 
per head per week from the 7th to 17th week ; with NTo. 2, the' increase 
was 4318 gm. The four other rations were fed to calves from the 2ucl to 
the I7tli. week, and gave respectively the following average increavses in 
live weight, in gm, per head per week : 

(1) For the 15 weeks of the experiment, 2289, 3036, 3193, and 
2762 gm. 

(2) For the last 10 weeks of the experiment, 3207, 3361, 3633, and 
3329 gm. 

In each experiment, the complementary ration was given at the rate 
of I kg. per 10 litres of milk, while the calves were given hay ad Hb. and 
were finally put out to grass. 

The whey was heated to 37^ C, and 30 precipitated bone 

phosphate was added to every 10 litres of whey. 

[ws] ^ 
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These complementary rations "were found to be nearly equal in value, 
altliough that containing bean meal showed a slight superiority. 

The results show that after 4 weeks calves can be given hay adlib, and, 
when they can eat it, linseed cake or a mixture of coconut cake and gluten 
feed is added beginning with 60 gm. per head and going up to 240 gm. 

The system of feeding should be as foilow's : 

Ffom birth to 2 weeks colostrum followed by the first milk produced. 

From 2 to 4 weeks : After the second week, the whole milk is gradually 
replaced by whey and the above-mentioned mixtures in the right propor- 
tions. The quantity of substitutes is increased each day and the millc 
decreased until, at 4 weeks, the calf receives 4.5 litres of w^ey, 450 gm. of 
the complementary ration and no milk. At first the mixture should be 
mixed with the milk, but as soon as the calves can eat it alone, it must by 
given separately, and the whey to which precipitated bone phosphate has 
been added must be given as a liike-warni drink. 

From 4 to 5 tmeks : Continue the ration of 4.5 litres of whey and 
450 gm. of the complementary ration per head per day and give now hay 
ad lib. ' 

From 6 to y weeks : The above-mentioned ration is increased by 
giving linseed cake or a mixture of linseed cake, coconut cake and gluten 
feed at the rate of 60 gm. per day given after the morning meal, the quan- 
tity being gradually increased to 240 gm. per head per day. 

From S to g weeks : Increase the amount of whey given daily to 
6.80 litres and the supplementary ration to 680 gm. per head per day. 

From 10 to 12 weeks : Give the whole ration. 

From 13 ^0 14 weeks : Gradually reduce the supplementary ration 
from 680 gm. to 450 gm. per head per day, while giving the same amounts 
of the other food. 

From 15 to 16 weeks : Reduce the whey to 4.5 litres and the supple- 
mentary ration to 230 gm. per day, so that the. calves are given 4.5 litres 
of whey, 230 gm. of the supplementary ration, 170 gm. of cake (or cake 
mixture), and hay ad lib. 

After the lyth week: If the calves can be put out to grass or if succu- 
lent fodder is available, no whey or supplementary ration need be given at 
the end of the 17th week, but, in this case, the cake given must be increased 
to 230 gm. per head per day. 

If, while whey is being fed to the calves, it produces much wind, this 
can be avoided by adding a little precipitated carbonate of lime to 
the whey. 

560 » Swlue-Peeding Investigations in Kansas (1918-1919) — He Campbell, c . w„ 

Ferrikt, K. F. and Winchester, H. B., in the A'^riciiliiiml Experiment Station^ 

Circular 78, pp. 1-8. Topeka, October, 1919. 

I. Sftf-ffeding versus HAisro FEEDING. — Experiments intended to 
demonstrate the value of free feeding compared with hand feeding in 
fattening 75 lb. pigs and to show at the same time the amount of tankage 
required to supplement a maize ration. 
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Method. — Twenty pigs of uniform age, weight, quality' and condition, 
were divided into 2 groups of 10 each and placed in dry lots. Tlie first 
group fed from a self feeder, provided with a compartment for shelled 
maize and another fox tankage ; the second group was given, twice a day, 
as much as they could eat of a mixture of 10 parts of shelled maize and i 
part of tankage. Both groups were watered twice daly. The experiment 
lasted 100 days, The initial weight was taken as the average of the first 
three days and the final weight as the average of the last 3 days. The 
animals were bought at the market, and were sold there at the end of the 
experiment ; all the expenses due to fattening and to the experiment 
were calculated. 

Tabue I. — Self feeding versus hand feeding (loo day experiment). 

Results. — The results, given in Table I, show that the first group 
ate more maize and less tankage than the second ; the quantity of tankage 
needed to obtain the best results was reduced to 5 % of the maize. The 
more economical increase of weight is probably due to the fact that 

Table I. — Self-feeding versus hand feeding. 



• • ' 

I 

11 

Rations 

1 

Maize + tankage 

Maize 4- tankage 

Feeding 


.Self feeding 

Hand feeding 



Pounds ! 

Pounds 

Initial weight per pig . ' 

• • 

74 0 

79,2 

Final weight » » 


256.S 

204.3 

Increase in weight per pig 


i 82.£ 

125. 1 

Baily increase in weight per pig 

' ■ 

1.828 

I.25I 

Ddily ration per pig: 




Maize consumed 

• ■ 

5-954 

4.770 

Supplement. . 


3.227 

0.477 

Food consumed per 100 hg. gain in live weigM : 




Maize 


325-71 

381.29 

Supplement . . . 


17.65 

38.13 

Cost per 100 lb. gain in km weight 

$ 

I 0.067 

12.669 

Initial cost per pig 

» 

15.00 

15.00 

Cost of food per pig . 

» 

18.4039 ' 

15.8364 

Cost of labour 

» 

I.oo 

2.00 

I flier esi on capital, per pig^ at S % * , 

a 

0.3287 

0,3287 

Cost 'of mccinaUon per pig, 

B 

0.59 

0,50 

Equipment, etc 

» 

0.25 

0.25 

Total cost per pig. 

» 



Sale price per emt 

a 

16.60 

16.50 

Sale price per pig 

» 

42.63 

33.71 

Profit or loss per pig\ 

» 

7 ‘I 5 

, 0.20 


Prices of foods: — Maize $1,58 per bushel; tankage $^00 per ton. 
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with self feeding the animals took the food more often and made a iDctter 
use of it. 

IL — SEMI-SOCIB BUTTBRmLK VERSUS TANKAGE, RINSEBD MKAI, 
PEANUT CAKE AND ARFAUFA HAY AS THE SORE SUPPLEMENTARY SOURCE OP 
PROTEIN MAIZE EOR RATTENING SWINE. — The special aim of this expe™ 
irimeiit was to study the food value of ccmniercicil semi -solid biitlermilk 
in fattening swine on maize as a protein vSiipplement. 

Method, — Fifty pigs, bought at the market, and of miiforiii weight, 
quality .and general condition, were di\ided into 5 lots of 10 each. All the 
lots were hand fed and the rations of each lot were calculated so that 
all the feeds cost the same 


Taeee II. — Fi^-Jeeding experiments with scmlsoUd hiiUennilk compared 


Eots 


Protein Supplement. 


Initial weight per pig 

Final weight per pig 

Gain in weight per pig 

Daily gain per pig 

Daily ration per pig : — 

Maize . • 

Suppleiueiit 

Food consumed per 100 lb, gain in weight : ■ 

Maize 

Supplement . 


Cost per 1 00 tb. of gain in live weight 
Initial cost per pig . ■ . 

Cost of food per pig . . 

Cost of labour 

Inierest on investment^ per pig, 


Cost of vaccination per 
Equipment, etc. . . 
Total cost per pig . 
Sale price per cm. 

Sale price per pig . 
Profit or loss per pi^ 


pig 


at 8 % 


eanut ci 

^he and 

(djalja / 

Uiv as s 

Je Slip- 

■maize 

in fallcning plus 



I 

II 

III 

IV 

V 

Tankage 

vSciiii- 1 
solid 
bullci-- 1 
milk ' 

Bin seed | 
meal i 

i 

Pcaiuit 

cake 

Alfalfa 

hay 

Poxinds 

Pounds 

Pounds 

Pounds 

Pounds 

79.2 

79.S 

79-5 

79.6 

S1.4 

204.3 

190.6 

195.0 

197-0 

198.3 

125. 1 

1 10.8 

1 15-5 

^■^7-4 

T16.9 

I.251 

i.io<8 

nx 55 

1.174 

1.169 

4-770 

-1.770 

4.770 

4.770 

4.770 

! -4771 

i 

- 59^2 

.795 

* 795 ^ 

j 

1. 497 

I 

381.29 j 

j 30.50 

412.98 

406.30 

40S.04 

3S.13 

71.75 

68.S3 

67.71 1 

127.21 

12.659 

i I.'i .292 

j 13.711 '' 

13.4S9 

13.106 

1 15-00 

15.00 

i 15.00 

15.00 

15.00 

15.8364 


C-S 3<54 

15.8364 

15-3226 

2.00 

2.00 

j 2.00 

2.00 

2.00 

.3287 

.3887 

.3287 

; ■ .3287 

.3287 

.50 


.50 

.50 

.50 

i .25 

.25 

.25 

•25 

■25 

1 3S.0I 



33 


'I 16.50 

16.50 

16.40 

16.30 

j 16.20 

i 33-71 

3^45 

31.98 

3250 

32.12 

! — .20 

1 

— 2.46 

1 - 1-93 

-1.41 

- 1.28 


Prices of foods : — Maize, $1.58 per bushel ; tankage, $ 100 per ton ; semisolkl buttermilk, 
$ 80 per ton ; linseed ineal, $60 per ton ; peanut cake, $60 per ton ; alfalla hay, $35 per ton. 


Results. — The results, given in Table' II, show that, the cost of an in- 
crease in live weight of 100 lb. was lowest for the group fed on 'tankage and' 
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Iiigli.est for tlie group fed on scnii-solid buttermilk, as sole supplementary 
sources of protein for pigs of an average weiglit of 80 lb. 

Consequently, kot I gained jtiiost in weiglit and IfOt II gained 
least. There was not a great difference in the final degree of fa,tteiiiiig at- 
tained by kots 1, TI and IV, wdiilst kot III, fed on linseed meal, attained 
a less fiiiislied state of fattening, which may be due to the fact that the food 
was not very attractive to the animals. With alfalfa, the pigs grcwv bet- 
ter, but the final fattening was less sativSfactory, which considerably di- 
mii}ishe(i the unit price of the animals fattened in this way, though the 
unit price of the gain in 'weight with alfalfa was slightly higher than the 
price obtained with tankage. Further experiments will be carried out to 
see if, by combining the foods thus tCvSted singly in different ways, it 
is possible to obtain more economical results in fattening. 

III. — Rearing pigs born in aotitmn, — Experiments made with 
the object of collecting data regarding the rearing of pigs in autumn, espe- 
cially from an economic standpoint. 

Method, — Thirty young pigs were divided into 6 lots of 5 each. 
They were all born in .autumn, and over half at the end of October. All 
the lots were fed on shelled maize, with the following supplementary 
albuminoids:—', lot I tankage; lot IV linseed meal; lot II tankage and 
middlings; lot V linseed meal and middlings; lot III tankage, middlings, 
and semisolid buttermilk; lot VI linseed cake, middlings and semisolid 


TabeE III — Results of feeding pigs born in autumn, 


Groups 


Initial weiglit per pig 

Final weight per pig 

Daily gain in weight per pig 

Fooi consumed per 100 lb. of gain in live 
weigi ; 

Maize 

Albuminoid supplements 

Tankage ..... 

Wheat middlings 

Semisolid butteiiaalk 

Einseed meal . 

Total food consumed per 100 ib. of live 
weight . . 

Cost per 1 00 lb, of weight gained, . . §, 

Final , cost per pig » 

Cost of food per pig » 

Initial cost per pig » 

Gain on initial cost plus cost of food . » 


I 

II 

III 

IV 

V 

Lv: 

53.5 

56.06 

55 - 3 ^} 

56 4 

50.3 

56,4 

126.6 

152.26 

184.34 

121.74 

2:39.85 

174.66 

.81 

1.07 

1.43 

.73 

.99 

1. 31 

364.67 

297.87 

243.06 

407.10 

269 76 

224.21 

47.20 

25.36 

19.3S 


» — 

— 

— 

90.07 

94.77 

— 

82,40 

79.95 

— 

! — 

1 53.02 

— 

— 

59.UJ 

i 

— 

— 

65,58 

52,03 

25.83 

Un.s'j' 

413,30 

4 I 0 .S 3 

472.118 

404 J» 

38 S.I 8 

12.63 

II.61 

11.76 

13.33 

II. 41 

11.17 

22.78 

27.40 

33.1S 

21.91 

25.17 

31 . 44 ' 

9.25 

11.17 

15.20 

8.71 

10.22 

13.21 

9.59 

10.09 

9.96 

10.15 

9.05 

10.15 

3.94 

0.14 

8.06 

X3.05 

5.90 

8.08 


Valuation of feeds, shelled maize $1.54 por bus.; tankage $5*50 per 100 lb. ; linseed 
meal $3.25 per 100 lb.; semisoHdbuttermilk$ 4 per 100 lb. ; wheat middlings $2. 2 5 per 100 Ib. 
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buttermilk. Self-feeders were used, but she semisolid buttermilk was given 
ad lib. twice a day. 

Results, — Tbe results, given in Table III, show that the greatest in- 
crease in w^eigiit was in every ease obtained with tankage. The addition of 
middlings had a useful effect. The addition of buttermilk for lots III and 
IV gave greater gains in weight and a greater margin of profit. I^iirther, 
the experiment showed that, for successful winter rearing, farrowing, should 
not take place later than vSeptember so that the animals will be suffi- 
ciently grown when the first winter cold appears. There should be a 
warm, dry shelter, wdth good straw litter free from dust, to avoid any 
risk of the youiig pigs catching pneumonia. During the coldest periods, 
the gain in live weight was very small. 

The experiments will be continued next wdnter, in view of a subse- 
quent study of the different combinations of feeds. ^ 

561 - The Physiological Relationship between Fecundity and the latiira! Yellow 
Pigmentation of Certain Breeds of Fowls. — palmer, 1 ,. s. and kempster, h. n., 
ill The Journal of Bioloi’ical Chemisfnt, Vol. XXXIX, No. 2, pp. 3i3"33u> 2 plates. 

Baltimore, M. D., Septembei, 1019. 

It has long been observed that there is a close relation exists be- 
tween the quantity of yellcw pigment visible on the .shanks, ear lobes and 
beaks of certain breeds of fowls such as European (Eeghorii) or American 
origin (Plymouth Rocks, Wy^indottes, Rhode Island Red) and the number 
of eggs previously laid by them. It has been suggested that this correla- 
tion should be used in selecting good la5dng hens (i). 

According to Barrows [Maine AgricuUnral Experiment Station Bul- 
letin 232, p, 237, 1914), the yellow colour of fowl's legvS is due to deposits of 
yellow fat in the Malpighian layer of the epidermis : and Palmer (Journal 
of Biological Chemistry, Vol. XXIII, p. 261, 1915) has shown the existence 
of a physiological relationship between the xanthopliyll of plants and the li 
pochrome in egg yelk, blood serum, and in the body fat of the hen. But the 
researches described in the present paper show that the fading of the yel- 
low pigmentation in the \isible parts of the skin due to fecundity is not 
due to the removal of pigmented fat from these parts and its passage to 
the egg-yolk, but to the deviation of the secretion of xanthophyll, which 
takes place in the egg and not in the parts mentioned ; these parts gradually 
lose their colour, partly by oxidation, and partly by the wearing away 
of small pieces of the skin. 

Eiill growni cockerels were fed on a ration free from carotinoids (white 
maize + skim milk) ; after a certain time, a food containing carotin- 
oids (suhstitution of red or yellow maize for the white maize, or by ad- 
ding grass) was added to the ration, and the effect of these foods on the 
disappearance or reappearance of pigmentation and on 'the activity of egg 
formation was studied. The egg yolk, blood plasma, and sub-epidermal 
fat were colorimetrically examined and the skin of the claws, coloured tdeep 


(i) Sec R, 1915, No. 631; R. Feb., 1916, No. 207; i?., April, 191S, No. 448. [Ei.) 

[5«WSI] 


FOatTRX 



630 


iM')UIvTRY 


yellow, was studied liistologically. The following coiidiisions were arriv- 
ed a-t : — 

Tile fading of the yellow pigmentation from the ear lobes, beak,- 
shanks, etc., in Leghorn and American fowls during feenudity is due to the 
fact that fecundity deflects the normal path of xantliophyll excretion 
from these parts of the epidermis to the egg yolk. The xaiithopliyll depo- 
sited, in these epidetiiial parts gradually disappears on account of the natu- 
ral phyvslological change in the stiiicttirc of the skin. The thicker the epi- 
dermis, the slower the disappearance of xanthophyll. 

- 'The xanthophyll in the above-mentioned parts of the epidermis is 
mainly present in a granular form, associated with little or no fat. It 
occurs especially in the Malpighimi net -work, but it also exists in the stib- 
ctitaneoiis b1 oo cl-capi llaries . 

Xanthophyll cannot be restored to the fowl's skin as long as fecundity 
lasts, BO matter what excess of pigment the fowl is made to ingest. The 
aclipOvSe tiSvSiie does not store xanthophyll dcriv ed from the* food during 
the period of egg fm*iiiation,even when rations rich in xantliopliyllare given, 
Ix'caiise the pigment is entirely excreted in the egg yolk. 

The fading of the colour of the ear lobes, beak and shanks of fowls 
resulting from egg laying is an index of contimwus fecundity only andnot of 
heavy egg laying The yellow colour of those parts just after the end of the' 
laying season indicates either intermittent fecundity or a more or less re- 
cent loss of fecundity, during a period sufficiently long for the xantho- 
phyll to be restored to the body. 

562 - The Effects of Castration on Ooekerels,— i^aume, d. F.,,m iiie Journal of A^rienU 

ture of South Ausimlia^ Vol. XXII, No. i, pp. 40,-43. Adelaide, August, 1918. 

The question of the regeneration of the testicles after castration has 
aroused great interest of late, as the fact is related to problems of genetics. 
For this reason, the author again took up some experiments 4 : hat he had 
carried out some 30 years ago. 

It was then believed that, to destroy the tevSticle, it was sufficient 
to extirpate it by crushing it and removing as imich as possible of its 
contents, but later it was realised that the capsule might be left intact 
and thus regenerate the secretive tissue ai^d the vSeminal ducts of the tes- 
ticle. The author found tills occurred on several occasions. He 1ms re- 
located old experiments with young Wliite Feghorns, Rhode Island 
Reds, Barred Plymouth Rocks, from wliich one or both testicles were 
removed, either completely or only in the intracapsular portion. Only 
in the first case did the cocks assume the characters of normal capons, i. e., 
lengthening of the legs, longer and more abundant plumage, head of a neu- 
ter appearance. When one testicle is completely lemoved, the second 
regenerates itself and takes on a normal size and shape, that is sometimes 
normal or almost normal, sometimes different and smaller. When the 
twTo Testicles are only enrshed, they regenerate themselves ; the external 
sexual characters remain unchanged. This constitutes a marked difference 
between birds and mammals. 
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The atithor , enters into considerations on the internal organs of secre- 
tion and the influence of hormones. 

The testicles, like the ovaries, are organs of internal secretion and ela- 
borate substances similar to enzymes^ which have a profoniid effect on 
growth, general development, characters, etc,, and, in certain cases, a 
reciprocal action takes place between them. The removal, loss, or modific- 
ation of one or the other of them has serious effects on the organism, or 
principally on another organ of internal secretion. 

As regards the testicles, total extirpation, including the removal of 
the capsule, deprives the bird of the organs that elaborate the hormones 
which influence the development of the secondary sexual characters in 
the male. In the case of ovariotomy, the phenomenon is more complex: 
in certain cases, the removal of the ovary (there is only one in the fowl) 
leads to the assumption of male characters and the formation of a testicle. 
The ovary owes its origin to the db grafi follicles and it is obvious that 
these regenerate themselves normally, at least in the fowl. It is supposed 
that this is due to the development of the aptitude for egg-laying in the 
fowl. There is also reason for believing that selection pla37’s a part as re- 
gards the aptitude for sperm formation of the male sexual glands regenerated 
in poultry. Partial removal of the ovary may lead to degeneration. The 
destruction of the ovary suppresses the organ which produces the hormones 
that prevent the appearance of the secondary sexual characters of the male, 
an d these appear for that reason . These facts confirm the supposition that 
feniinality is a supernumerary character to masculinity and, if 
the former is removed, the second remains ; it is apparently a case of two 
Mendelian characters. 

Other internal secretory organs, such as the thyroid, thymus, pitui- 
tary and pineal glands, are influenced by castration. 

563 - Feeding Experiments with Fnllets and Hens. — philips, a. g., in PuHu& Univer^ 

sityi Agricultural Experiment Station^ Bulletin ISHo, 2x8, pp. 20 -{-40 figs.; I^afayette, Ind. 

August, 19x8 and No. 227, pp. 3-28 -p 7 figs., 1919. 

I. — The Value of Skim Milk and Meat Scraps for E%ite Plymouth 
Rocks, — The results are reported of feeding experiments with pullets and 
with hens. The experiments with pullets, conducted for 3 consecutive 
years beginning in December 1914 included an annual series of 3 pens, each 
receiving a mixed grain ration made up of maize and wheat, 10 lbs each, 
and oats 5 lbs with a dry mash consisting of 5 lbs each of bran and shorts. 
Ill addition to this allowance one pen received 50 lbs of sHm milk and an- 
other pen 3.5 lbs of meat scraps, these quantities furnishing approximately 
the same amount of protein. During the winter the maize was increased 
to 15 lbs, the wheat reduced to 5 lbs, and in the fall i lb of oil meal was 
added, Grit, oyster shell and ground bone were always available as was also 
water, except in the skim milk pen. When not on range the birds were 
fed with mangels. The sHm milk was fed in an open pan and the meat 
scrap was mixed with the mash. There were 30 puUets in each flock. 

The consumption of feed of the meat scraps pen was 97.63 lbs of feed 
per fowl at a cost of $1.69 ; the no-meat-food pen was 83.24 lbs at a cost of 
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$1.37 and of the skim-milk pen 201.82 lbs at a cost of |i.79« Of the feed 
cansuined iu the latter pen, 115.74 lbs was milk. 

All birds tended to consume a similar amount of grains and iiiasli re- 
gardless of whether they were good or poor layers. It was the addition 
of skiiii-milk or meat scraps to the ration that increased the (‘fiideiicy of 
the grain. 

The cost of feeding a Plymouth Rock pullet on a good ration, ave- 
raged about $1.75 for the year 1916 but during 1917 this cost increased 
to nearly $2.50. 

It cost an average of I0.155 to produce a dozen eggs in the skim-milk 
pen, I0.152 in the meat scraps ‘pen and $0,275 in the check pen. It cost 
less to feed a pullet when no skim-milk or meat scraps was fed, but it cost 
more to produce a dozen eggs. 

The amount of dry matter required to produce i lb. of eggs in the skim- 
milk pen was 4,9 lbs ; in the meat scraps pen \vas 5.14 lbs and in the no- 
meat'food pen was 9.57 lbs. 

The egg production averaged 140,2 eggs per pullet for the skim-milk, 
pen, 135.9 pullet for the meat scraps pen, and 61.2 eggs per pullet 

for the check pen. 

All birds tended to lay the most eggs in or about the month of April 
whether well or poorly fed ; and whether good or poor layers. 

The profit over feed in the skim -milk pen was $1.59 ; in the meat 
scraps pen, $1.62 ; and in the no-meat-food pen, $0.05. 

The feeding value of skim-milk for Plymouth Rock pullets was $1.60 
per 100 lbs and of meat scraps was $20.03 per 100 lbs. 

The meat scraps pen produced better fertility but not as good hatching 
power as the skim-milk pen. Birds receiving neither skim-milk nor meat 
scraps produced eggs of the best fertility (i). 

A Plymouth Rock pullet produced about 27 lbs of fowl's dung in a 
year at night. 

The method of feeding had no influence on the health or mortality 
of the flock. At the close of The first and second years of the experi- 
ments above described the check pens were also retained and continued on 
their ration another year. This was done to determine whether or not 
the poor egg production in the check pens lias been due to the lack of animal 
protein or to poor laying powders in the particular birds. The results 
secured in this test the following conclusions : 

Under normal conditions, hexis consume about as much food as pullets. 
Hens that have been starved for animal protein as pullets, increase their con- 
sumption of everything as hens, when fed with milk in abundance. It 
costs but slightly less to feed a hen than a puHet. 

When fowls are supplied with sufficient animal protein all their lives 
they normally lay less eggs as hens than as pullets. Fowls that do not 
receive sufi&cient animal protein as pullets, lay poorly, but when given 
skim-milk as hens they lay as many if not more, eggs than pullets 


(i) See also R, Pebr. 1930, No. 238. {Ed,) 
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normally produce. A fowl's egg capacity cannot be judged by the iiuniber 
of eggs she laj^s , unless she receives a normal ration. The no meat-food 
pullets molt earty and are in full new feather by October. When skim- 
milk is added to their ration in November, they respond quickly by 
laying more winter eggs as hens than an}" fowls did as pullets. 

Early molting indicates poor laying, but it may not indicate poor 
laying ability. Hens not fed with milk as pullets produce more income 
and profit than those fed as hens, compared with milk-fed pullets. Hens 
seemed to produce better fertility than pullets, but showed little improve- 
ment as regards hatching capacity 

II, — Feeding Experiments with Leghorns. — Feeding experiments 
with White Eeghorii pullets during the years 1914-15 to 1917-18, and 
studies of the influence of confinement on egg production made in 1 913-14 
with hens and in 1914-15 with pullets are reported. The grain and mash 
rations and general treatment were the same as in the conternporeineons 
Plymouth Rock experiments above reported. Three pens of 30 birds each 
were used in each of the six experiments. 

The first two experiments w^ere dipflicates. One pen received 5.3 lbs 
of cottonseed meal mixed with the mash, another had 50 lbs of butter- 
milk to drink for each 35 lbs of standard grain and mash, while the third 
received 50 lbs of buttermilk and a double allowance of ‘grain, making 
the ratio of grain to mash 5:1. 

The other two feeding experiments also duplicated each other. One 
pen vras fed with only the standard grain and mash, while the second and 
third received in addition 3,5 lbs of meat scraps and 3 lbs of tankage, res- 
pectively. It was estimated that equal amounts of animal protein would 
be furnished to the latter pens. The main results of the feeding experi- 
ments are summarized in the following table : 


Annual Egg ajid Feed Records per Bird of Leghorn Pullets 
during Feeding Experiments. 


Averages of first and second experiments 


Average of Ibird and fourth 


■ 

Addition 

to 

Standard Ration 

60 

cu 

1 

Grain and mash 
consumed 

no 60 

<u 

0 

i 

Addition 

t(J 

Standard Ration 

^.1 

60 

V 

*0 

1 

B 

1 

'i 

H 

tj 3 

13 3 

KS « 

.3 8 ■ 

S 

0 

Total feed per ib 
of eggs 

Cottonseed meal • • 

i 55*7 

50.2 

9.05 

Meat scrap .... 

179.X 

1 

70-5 I 

3-77 

Buttermilk 

168.9 

63.1 

7.77 * 

Tankage 

1S3.5 

: 71-3 1 

3.60 

Buttermilk and grain 

137.9 

64.2 

7,25 * 

i 

None. ...... 

; 59.5 

62,0 j 

9.32 


*•* niquid buttermilk computed at lo per cent, of its weight. 
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Cottonseed meal is considered practically worthless as a_ protein con- 
centrate for egg production The egg records of the birds receiving it were 
especially low during the winter. 

In tire experiments on the influence of confinement it was found that 
birds kept housed continuously averaged 112.3 eggs per year, those with 
access to a small yard (10 by 80 ft) 124.4 eggs, and with access to 

free range (130 by 160 ft) 128.75 eggs. 

564 - Feedii^ Laying Hens without Wheat or Middlings, in New Zealand. — Brown- 

C., in The Journal of Amculturc, Nhi) Zealand Department of Apiculture, Induslriey 
and Commerce, Vol. XVI, No 6 pp. 33i'333* Wellington, June, 1918. 

A series of feeding trials of layirg hens was undertaken at thePoiiltry 
Station at Milton (New Zealand) from 1915 to 1918. The fowls belonged 
to both light (White and Brown Leghorns) and heavy (Black Orpington 
and Wiiite Plymouth Rock) breeds. The question was whether heavy 
egg laying could be obtained without feeding either wheat or middHiigs. 
The results agreed well and were affirmative. In a year a group of White 
Leghorns and another of Brown Leghorns which were given wheat and 
middlings, laid, respectively, 239 and 243 eggS per bird. Two similar group, 
which were not given these foods, laid 238 and 241 eggs per bird, respec- 
tively. The following year, the averages for the four groups, always tept 
dll the same rations, were 159, 179, 175, and 201. 

In experiments with the heavy breeds, the groups that received no 
wheat or middlings actually laid more eggs than the groups that did have 
those foods, as will be seen from the following Table : 

Feeding tests with heavy breeds {May i, igiy-Afril 30, 1918). 


Breed 


Black Orpington . | 

1 

i 

White Rock . . . | 


Black Orpington . 1 
White Rock . . . j 


Average 

No. of eggs Food consumed 

per head 

per year ^ 


200 

; Middlings 

1 Bran 


' 320) 

1 92 / 

198 

Maize flour 

Meat and boue meal 


( 120 ( 
3.3 1 


j Meat and bone meal (given separately) . 
Wheat 

1 Alfalfa meal .... . 

Bran .... 


45) 

464 j 

' 2,30 ' 

\ J 

210 

1 hlaize meal 

\ , 

\ 100 f 


Crushed oats . . ... 

la 1 

} 120 

216 

Meat meal 


V 34 ( 


Meat meal (given separately) 

Whole oats 


50 1 
440/ 


Alfalfa meal, bran and oats are thus excellent substitutes for wheat 
and middlings for heavy and table breeds. 
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The food was given in the following way: In the morning, the mash 
was made with hot water, as much being given as cotild be consumed 
without waste, and, in addition, meat meal placed in a separate trough. 
At noon, the green food, especially chopped alfalfa, was distributed ; in 
wdnter, it was replaced by turnips or mangels given whole. At night, the 
grain was strewn on the straw litter. Gravel, coarse sand, broken oyster 
shells and clean water were always available for the hens. 

565 - Bee-keeping in Morocco. — jeammex , iu UApicitUeur, Year 63, No. 9, pp. 217-219. 
Paris, September, 1919. 

On account of its 'climate and rich flora, Morocco is well suited to bee- 
keeping. The Doiikkala region, situated in the district behind Mogador, 
Souss and the Middle Atlas, produce a great deal of honey, but as the na- 
tives consume large amounts, the production does not cover the demand. 

''Mobile ” bee-keeping either does not exist in Morocco, or is repre- 
sented by a few isolated experiments, but fixed bee-keeping, practised by 
the natives in a primitive way, has attained a high degree of development. 
The average yield per hive is very high, i. e., 50 to 70 kg. per annum. 

The extraction of the native honey is often not cleanly, the bees and 
nest being crushed together and put into recipients of doubtful cleanliness, 
so that the honey sometimes has an unpleasant taste. But honey extracted 
under cleanly conditions with a centrifuge is exquisitf^ and of flavour va»- 
Tying with the district where it is gathered, on account of the diversity 
of the flora. The honey gathered from Euphorbiaceae by the bees should 
be noted, as it burns the throat, and though of fine appearance, nothing 
suggests its taste. 

The Moroccan honey flora includes the following plants, the best being 
printed in italics : — orange, mandarin, lemon, cedrate, quince, pear, peach, 
apple, cherry, apricot, almond, pomegranate, locust-tree, eucalyptus, ilex, 
cork-oak, Judas tree, "arganier'h Myoporum, beans, pea, chick-pea, all 
cereals, flax, wild or cultivated kguminosae, “niinette 'h sainfoin, clo- 
ver, lucerne, mustard, Spanish broom, wild Resedaceae, com poppy, poppy, 
mallow, honeysuckle, fennel, cactus, aloes, olive, palm, many Labiatae, 
rosemary, lavender, sage, thyme* hyssop, balm, mint, marjoram, etc. 

566 - Bee-keeping as a Source of Frolit to the French Tropical Colonies. — UA 
gronomie Coloniak, Bv.UeMn memu&ls dit Jardin Colonial, New Series, Year IV, 1919- 
1930, No. 27, pp. 86-87. Paris, November-December, 1919. 

Up to the present, little interest has been shown in bee-keepfng in the 
tropical colonies of France, though it would not take much to increase 
largely the production of honey and especially of wax, which finds a ready, 
sale at prices wliicli would allow its transport from distant regions. It 
would be of a certain value in various areas of central Africa, especially 
iu the interior of Equatorial Africa, the Middle Congo and Otibanghi. 

According to the export statistics of the French colonies for 1917 
{UA^ronomie Coloniale, No. 22, Jan .-Feb. 1919), the total exports of wax 
for that year amounted to 787 207 kg,, of which Madagascar supplied 
502633 kg,, French Guinea 213800 kg., and Senegal 63093 kg. 
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Wild bees are found everywhere, and abundantly in tropical regions 
and, tlioiigii tlieir products are the subject of trade in certain districts, 
there is no true apiculture, as the natives simply collect the honey and wax 
in the binsli, often by destroying the colonies of bees. 

The following information, furnished by the French Charge d’Affaires 
at Haiti, shows the profit that could be derived from rational bee-keeping, 
which has given excellent results ir Haiti where, owing to the high prices 
reached by honey during the war, bee-keeping has considerably developed 
of late. 

Av apiary does not cost much and gives comparatively large returns. 
The cost of maintenance is estimated at S fr. per hive per year. Exact 
information on this question lu-s been collected, as an enter|)rise of this na- 
ture might be well suited to certain tj’^pes of mutilated soldier. Fxance 
imports fairly large amounts of honey from Haiti aud St. Domingo, and 
apparently it would be worth while to establish the industry in the French 
colonies. Bee-keeping, in fact, gives better results in the tropics, as the bees 
can woik all the yeat round. 

During Match, 1919, Haiti exported 38308 kg. of honey (16014 kg. 
to the United States and 2 Z 294 kg. to France), as well as 1333 wax, 
worth 5720 fr., rdl of which went to the United States. The capital re- 
quired in Haiti to establish an apiary of 100 hives is estimated at 5200 fr. 
The Haitian bee-keepers usually prefer '' Italian bees, as they ate more 
active and resistant. A hive pioduces from 65 litres of honey and 

0.9 kg. of wax per annum and will, it is estimated, yield a piofit that re- 
presents about 40 % of the capital invested. 


567 - Italian Honey. — BolletUno a NoUzic CommcrciaU, Mi-nistera dtiV Indastria, del Cowj- 
nmeio del Laijoro, Year XUV, No. 18-19, p. 593. Home, October, 1919. 

Much Italian honey was exported before the war; daring the war, it 
has been more widely used and has found a variety of new applications. 
It partly replaced sugar as human food and as an industrial material and, 
consequently, the export not only stopped, but honey was imported from 
the United States. Wholesale prices winch, until 1914, averaged about 
80 to 90 fr . per quintal, rose to 950 fr . in 1918, and some sales were even im de 
at 1200 fr., a price that was not reached on any foreigi) market. At the 
end of the 1918-1919 season, the average price was 600 ft. a qxiintal, but a 
drop is expected for the 1919-1920 season, as American lionc)^ is being 
offered at 350 fr. per quintal, free of customs, on Italian railwaj?' wagon. 
Spain is also offering white honey extracted by the centrifugal process. This 
price should be compared with that of white crystallised sugar, which is 
455 fr. per quintal ; usually, the price of honey is a third less than that of 
sugar. 

Italian honey, extracted by the centiifugal process, is the best in the 
world. Its indisputable superiority is mainly due to the flora, according 
to wliich there is some variation in the quality of the honey. Honey from 
localities planted with citrtis plants has a pleasant taste, and is fragrant 
and slightly acid ; that from acacias and limes is exquisite aud white ; 
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that from I^abiatae is aromatic and clear yellow ; that from woods is not 
very tasty ; that from heather and buck-wheat is browihsh-red, sweet, 
but not of very good quality; that from tree nectar is darkbrowm and 
ordinary ; that from the arbutus, which is gathered in Sardinia, is bitter ; 
that from sulla lacks fragrance, but is much liked for its sweet taste and be- 
cause it is lic|uid and limpid in summer, solid and white as siiowiii winter. 
The nectar or pollen bearing plaxrts, or both, of the Italian 'flora are very 
numerous and chiefly belong to the following families : Auran.tiaceae, 
Rosaceae, Leguniiiiosae, Tabiatae, Boraginaceae, Cucurbitaceae, Anienta- 
ceae, Polygonaceae, and Compositae, 


FARM ENGINEERING 


5(58 - Foundation of an Experimental Institute of Agricultural Mechanics in 'Italy 

— GazjjcUa ufficiale dd Repio d' Italia, No. 70, pp. 9966. Rome, April, 3 1920. 

The decree-law No. 325 of March 7, 1920, authorised the Italian Go- 
vernment to establish, in co-operation with public and private institutions, 
an experimental institute of agricultural mechanics, in order to help na- 
tional agriculture and industry. The institui?e will be declared as of pu- 
blic utility and will be supervised by the Ministry of Agriculture. 

The object of the institute will be to help, by means of researches, 
control, and advice, in securing improvements in agricultural machinery 
and plant, and to help in diffusing their use under the conditions most 
suitable for the different regions of Italy. 

The institute will be most active at places and in periods where agri- 
cultural work is in progress, and will be centred at the Higher School of 
Agriculture, Milan. 

The State will contribute 100000 lire tow^ards the foundation of the 
institute and will pay 50 oco lire a year towards its upkeep. The contribu- 
tions of public and private institutions towards the cost of founding and 
maintaining the institute will be fixed by special agreements, and a series 
of Rules for the working of the institute will be drawn up at a later de'^a. 


AGRICULTURAL 

MACHINERY 

ANP 

IMPLEMENTS 


569 - BamletfS Potato Digger. — The implement and Mackiney Review j Vol. 45, 
No, 540 , pp. 1 70 3 -1 79 7> noiidoii, April i, 1920 . 

The Bamlett's Potato Bigger is fitted with a special liitch, and can 
be drawn by horses-attached by means of wliippletrees or by a trac- 
tor, and it is claimed that the elimination of a pole or shaft means great 
economy in space at the headlands. Clean digging is produced by the 
special arrangement and construction of the tines, which, as nearly as 
possible, reproduce the action of the hand-fork. In this way the potatoes 
are ‘'combed out'' and not dragged with great lumps of earth. Nor 
are they scattered about, but laid with evenness and regularity. The tines 
are at the rear of the mechanism, and are long and curved. The tine- 
bearings are not near where the tines enter the earth but carried well away 
from the dirt and dust. vShould the tines strike hard rock, stone, or, any other 
severe obstacle, they are so arranged as to have an elasticity of mo- 
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ment -which lifts them clear of such bodies. This flexibility is due to 
the fact that the tines have not got a rigid centre, so that a certain amount 
of play is allowed. The digger is chain-driven, and the speed o'f the tines 
can be changed by the introduction of different size sprocket-wheels. In 
this way the speed of digging can be regulated to suit the speed of the hor- 
ses or the nature of the soil, or both. 



Bamblext’s Potato Digger. 

The bevil-gear is mounted in a one-piece bracket. The c hn i n is of 
the enclosed joint-pin type, A renewable unbreakable steel point is 
fitted to the share. By the use of a long lever the share can be adjusted 
while the digger is travelling, and the same lever also raises or lowers 
the share and line of draft when turning at the headlands. A constant 
level of work can be maintained by the manipulation of the rear wheel, 
which acts in much the same manner as a friction wheel at the rear of the 
sole plate of a plough. 

57® “ Motor Hay Waggon. Dessaisaix, R.., iuthe Jouyncil tV Agfic^Uwe pyfitiQiie, "Vear 
EXXXIV, New Series, Vol. 33, 1920, Vol. i.,Nos. 12-13, pp, 220-221. Paris, March 

18-25, 1920. 

The use of motor lorries for the transport of forage presents certain 
difficulties on account of the large volume that has to be loaded on the lorry 
so as to get a sufficient load to justify the purchase of the vehicle, which 
entails a considerable sum. 

[ 56 »- 5 r«] 
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To do this, the Societe Scemia ” makes use of the C. G. 0 . SchnEI” 
DP^R body, which has been developed jointly by the '' Cie. generale des 
omnibtts de Paris and the Etablissements Schneider et Cie. ''of Creiisot. 

The 5“tO]D chassis has a 34 H.P., 4-cylinder engine (bore, 0.103 111111.; 
stroke, 0.130 mm. ; 1000 revs, per minute). 

The wheels, in cast steel, like those of the Paris bus, can take 900 
X 140 solid tyres on the front wheels and double 950 x 160 tyres on the 



3\toU>r lony. 


back wheels. The speeds are 6800, 12 800, and 22 600 metres per hour 
and the reverse runs at 5000 metres per hour. 

.The chassis itself is 7m. long, 2.25 m. wide, and weighs 3000 kg. The 
special body shown in the Figure is mounted on the chassis. There are 
low side -racks and the floor is 6 m. long and 2.25 in. wide ; in front, a curved 
rack protects the roof over the driver, and at the back another rack limits 
the load to about 4 tons of hay or straw. 

571 - Safety Butteris for Faring Horses* Hoofs. — ayme, h., in tne Journal d^Agrmd- 
iure praiique, Year EXXXIV, 1920, Vol. I, No. 9, pp. 172-173, i fig. Paris, Feb., 
26, 1920. 

This is a very useful little device and should replace the btuteris 
that has been used since time immemorial by farriers for paring horses' 
hoofs. 

The very primitive tool now used has serious disadvantages and must 
he used most carefully or it is liable to wornid either the horse or the man 
holding the horse's foot ; it is difficult to sharpen, as the raised edges make 
it impossible to sharpen the inner part with the ordinary grindstone. 
Struck by these defects, M. Etienne, a farrier of Isle-sur-Sorgue (Vaucluse) 
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lias invented a biittens which has the following advantages over the old 
type : The blade can be removed|and|Can- therefore be sliarpened||qtiite 
easily on any^grindstone ; the front part'of the tool is rounded so that there 
is no ^danger />f wounding either the man holding the foot, or the horse 
beiiig'shod. '"The blade acts like a plane with the difierence that the be- 
velled side ivS on top. The blade is held in a bronze frame and is fixed in 
place by a screw nut tightened up by a wing bolt ; as the screw stips in a 
groove, the blade can be adjusted to project more or less, and, in spite^of 
wear, the cutting edge can always be kept in the right^X^lace. 
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572 ^ Review of Patents. — Soityccs : Canada U. S. a., France, British India, New 
Zealand, United Kingdom, Switzerland, see R ., January, 1920, No. no. 

Tieeage Machines and Impebments. — Canada : 195742 Culti- 
vator ; 195820 Tractor cultivator ; 196241 Wheel hoe ; 196281 Spring-tine 
harrow ; 196355 Hoe ; 196590 Harrow ; 196804 Harrow and jjulveriser. 

France : 487045 Anchoring device for ploughing sets ; 499030 Cen- 
trifugal clod-breaker ; 499514 Motor plough. 

United Kingdom : 134627 Disc harrow ; 135098 Machine for ploughing, 
harrowing and seeding. 

United States: 1327828 Cultivator ; 1328896 Tillage machine ; 1329598 
Cultivator with 2 rows of discs. 

Irrigation, etc. — Canada : 196202 Ditching machine. 

Manures and Manure Distributors. — Canada : 196587 Manure 
spreader ; 196790 Manure loader. 

France 499293 Product for use as fertiliser or cattle food and me- 
thod of preparation (cooking a mixture of blood and the stomach contents 
of cattle, then pressing and drying the product freed from superfluous 
liquid) ; 500150 Fertiliser containing dry, powdered aiiinionium nitrate, 
bone meal and other fertilising material. 

New Zealand : 41177 Phosphorus-nitrogen fertiliser. 

United Kingdom: 134665 Process for manufacturing potassium chloride. 

United States: I325957*‘i325958"i326i63-i327654 Manure spreaders; 
^327353-^329597 Fertiliser distributors. 
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Driees and Seeding ]\ iACHiNES. — Canada: 195972 Seeder; 196040- 
196041 Maize seeders. 

United States : 1326613 Machine for cutting and planting potatoes ; 
1326711-1 327971 Potato planters. 

Various Cuetorae Operations. — Canada : 196077 Straw Spreader ; 
196241 Wheel hoe; 196355 Hoe; 196816 Weeding machines. 

- ilnited States: 1325406; Cotton header; 1325566. _ Cotton thinner. 

CoNTROE OF Diseases and Pests of Peants. — British India: 
5030 Machine for gathering insects injurious to plants. 

France : 484796 Chemical preparation for treating fungoid diseases 
of plants. 

United States : Cotton header that can be used for capturing ‘the 
boll-weevil ; 1325475 Machine for gathering locusts. 

Reapers, Mowers and Harvesting Machines. — Canada : 
195847 Scythe ; 196224 Shocking macliine ; 196459 Harvester ; 196799 
Mower transmission device : 196860 Lawn mower. 

France : 499297 Locking device for binder connecting rods. 

United States : 1526256 Mower; 1329220 Maize harvester ; 1329632 
Hand machine for gathering beans, etc. 

Machines for Lifting Root Crops. — United Kingdom : 134965- 
1350S6 Potato lifters. 

United States : 1326422 Beet lifter. 

Threshing and Winnowing Machines. — Canada : 195781 Haricot 
sorter ; 196111 Flax ginner. 

United States : — 1325219-1327193 Grain sorters ; 1327297 Flax 
ginner ; 1329752 Machine for removing the sheaths from maize cobs. 

Machines and Impeements for the Storage and Preparation of 
Grain, Fodder, etc. — Canada : 195795 Method for preserving po- 
tatoes ; 195835 Machine for cairylng sheaves and shocks ; 19639S Giain 
dryer ; 196539 Tobacco leaf sorter. 

Simtzerland : 88561 Proof stick for hay. 

United States : 1324799. Machine for cocking hay ; 1324962- 
1325306 Hay press ; 1327346 Hay cutter. 

Steering and Fraction of Agricueturae Machinery. — Canada : 
196799 Transmission device for mower. 

United States : 1326333 Wind engine ; 1328808 Steering mechanism 
for tractors. 

Feeding and Housing of Livestock. — Canada: 196288 Stall 
for livestock. 

France : 499293 Product for use as food for stock or as a fertiliser 
and method of preparation. 

United Kingdom : 135107 Drinking trough." 

United States : — 1325474 Bath for pigs ; 1327088 Hog oiler ; 1337346 
Hay cutter ; 1329516 Drinking trough ; 1329939 Hygienic trough for pigs, 
not liable to freeze, • . . 

Pouetry Keeping. — United Kingdom : 135436 Method of packing 


eggs. 
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Fishing. — France : 500201 Improvi’cl fisliir.g balance, 

Bi'K IvNUPiNci. — Canada: 19601 (> Hive. 

France: 500187 Multiple vertical honey extractcr. 

Sicitciiaiid : 84563 Hive. 

L\i)ijsT]Hi.:s Dicpknbing ON PuANT PRODUCTS. — British India : 5044 
Ap|)aratus for drying vegetable products. 

Dairying. — Canada: 195871-196269 Separators. 

Nt’ie Zealand: 411G4-42429 Milking machines. 

United States: 1325179-1329451 Milking machines; 1326376 Se- 
parators. 

Yarious. — Canada : 196S13 Machine for cutting hedges. 

573 - Silo Construction. — vShedd. C. K. and 1'o.STER, VJ. A., in Ae/miUitfal Kxpcrimcnl 

Siaiioii, Iowa Shite College of A;^nciiUiire and the Mechanic Arts, BulhiinlSo. 189, pp. 04- 

148, 43 tigs. .Allies, Iowa, x\pril iqkj. 

The construction of silos has ])een for many years one of the principal 
lilies of investigation followed by the Agricultural lingineeriiig vSection of 
the Iowa Agricultural lixperinieut Station. Results have been, published 
in the following bulletins : No. 100, July, 1908, revised and republished 
July, 1909 : No. 117, June 1910, by J. B. Da\toson and M. h King and 
No. 141, June, 1913, by J. B. D.avidson. This new bulletin No. 189 is a 
revision of Bulletin No. 141 incorporating data of additional value ob- 
tained since 1913. No special type , of silo is reconnnended. With re- 
ference to the water tank placed on top of a masonry silo, it has been {outid 
that treatment of tlie inner surface of the tank with a coating of asphalt 
followed by cement plastering apparently prevents leakage. 

RURAIv ECONOMICS 

574 ~ Results 0! Agricultural Book-keeping by Double Entry by the Pestalozzi Insti- 
tution near Birr, Argovie, Switzerland, for tlie Year 1918-1919 . — zaugg, p., in the 

Annuaire tiyrkole de la Siiiasc, Year 20, rart 3, pp. .m5-.3i5. Rucenic?, 

General. — The Pestalozzi-du Nciiliof Institution keeps the books 
of its farm on the double -entry vsystem, which, is controlled by the 
“Bureau de Comptabilite Agricole du Secretariat des Pay sans vSiiissevS." 
.From the results obtained in 1918-19, compared with those of previous 
years, which are dealt with in the present report, an opinion can be formed 
as to the utility of agricultural book-keeping by double entry and the inex- 
haustible mine of information and suggestions which it provides. The 
accounts are kept by the Agricultural Accounting Bureau of the Secreta- 
riat, using as a basis, weekly and monthly reports sent by the Director of 
Neuliof to the Secretariat' which, for its part/keeps and closes the accounts. 

Results. — A) Fundamental Accounts : (i) Capital. — The farm 
capital of IVeuhof has changed little since 1916, when stock was taken at 


(1} C/. Results of /arm accmiits kept by' double entry, in Annuaire a:riculc 4e la Sw'sse^ 
Pt. r, 1018, pp. 41-118. Berne, 1918. 

[BTI!-5T4j 
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Table I. — ■ Composition of the capital of Ncuhof farnu 



On -May 

14, I 0 i <3 

On April 

30, 1917 

Capital 

Total value 

1 

Per hectare j 

Total value 

Per hectare 


fr. 

fr. 1 

fr. 

fr. 

Capital in land ' . . . . 

62 770.00 

! 

1 

I 706.47 

62 770.00 

1 7064.7 

Improvements 

— 


— 

— 

Buildings 

49 400,00 

I 343.00 

5X 100.00 

I 89 21 

Fruit trees 

5 000.00 

135.93 

5 000.00 

I 359-33 

Forests 

3 500.00 

95.15 

3 614.00 

98.25 

xAd Vances to crops ........ 

10 737.98 

291.90 

16 729.34 

454.82 

Total cstiitc' capital . . . 

iZi 40 T.i )8 

3 512.45 

130 213.34 

3 784.68 

Livestock ! 

33 747-^5 ! 

917.45 

31 S06.00 

i 864.68 

Deadstock 

13 162.05 

357.S2 

14 540.00 

395-28 

Floating capital 

5 558.75 

151.13 1 

10 351.24 

281.41 

Total farm capital ... 

52 468.05 1 

„._j 

8 426.40 

56 697.24 

1 541.37 

Total active capital . . , 

185 876,03 

4 0 ^ 8.85 

195 916,58 

5 3 S 6,65 

Mortgage debts 

— 

— 

— 

, — 

Current depts 

— 

— 

952.20 

25.90 

Total passive capital . . . 

— 

— 

952.20 

25.90 

i 

Net Farm capital • • • | 

183 876.03 

1 " C 

i 4 098.85 

194 958.38 

: ! 

5 390.15 


Table II. 



Neuhof 

Average of 50 faniis 

Capital 

Fr. x-^er hectare 

% 

Ih". per hectare 

% 

Land 

I 706 47 

34.14 

15^5.15 

38.9*5 

Improvements 

— 

— 

15.17 

' 0,39 

Buildings 

I 343.00 

26.S7 

1 082,70 

27.8.} 

Fruit trees 

135-93 

2.72 

138.84 

3-57 

Vines. 



— 

16.72 

0.43 

I'orests 

9.6.15 

1.90 

208.45 

5-36 

Advances to crops 

' 

291.90 

5 -S 4 

2.72 ' 

0.07 

Estate capital . . . 

3 573.45 

T 1 . 4 T 

z 979,75 

16,62 

Livestock 

917-45 

183-5 

533.96 

i 13.73 

Dead stock , 

357.82 

71.6 

180.06 ' 

4.63 

Floating capital. - 

151.13 

30.2 j 

195.23 

5.02 

Fram capital . . . 

1 436,40 

38.33 

909,25 ! 

23,38 

Total active capital . , . 

4 998.85 

1 

100.60 

3 889.00 1 

j 

100.0© 
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the beginning of the year for the first time. Certain difficulties were met 
with at the time, since certain groups of capital had to be estimated 
in the absence of data that could serve as a basis, as, for example, 
the heading, advances to crops. These difficulties, however, disappeared 
in the following years and each element of capital found its own 
place in the balance sheet. Table I shows the composition of the ca- 
pital of the Keuhof farm, and will help to explain the data relating to the 
year 1918-19, compared with previous years. In Table II, the capital 
invested in -the Ketihof farm is compared with the average of other farms 
of the same area which are included in the researches of the Secretariat 
des Paysans Suisses on agricultural profit. Keuhof has an area of 36.78 
hectares and thus belongs to the category of large farms (over 30 hectares). 

The average active capital, on the average, of the 50 farms that cons- 
tituted this group in the researches of the Secretariat w^as 3 889 fr. per 
hectare, or about i 000 fr. less than in the case of Neuhof. The Keuhof 
estate cost more than the average set down as the inventory value of farms 
of the same area which send their accounts to the Secretariat. However, 
the percentage ratio of the different groups to the total active capital is 
more favourable in the case of Keuhof than in the case of the group with 
wich it is compared in Table II, owing to the fact that less active capital 
is engaged in the estate than in the working capital. The profit yielded 
by the farm seems as if there is no reason that it should be unfavourably 
influenced by the extent of the capital invested per hectare. 

It has already been stated that little change has taken place in the 
Keuhof estate capital since 1916, and, in addition, there have been no im- 
portant changes in the capital invested in building. 

The advances to crops, however, which amounted to 10 738 fr. in the 
spring of 19x6, increased to 28 146 fr. in the spring of 1919. Tliis heavy 
increase is primarily due to the extension of arable land. The constant 
intensification of exploitation also plays a part and the increased costs 
of fertilisers, seeds, and labour are contributory factors. 

The farm capital reflects the high prices of livestock, and from 33 747.25 
fr. (including the horses, pigs, and poultry) on May i, 1916, increased to 
38 404 fr. in the spring of 1919, in spite of the reduction in the number 
of livestock that had to be brought about in 1916. ' ks regard.s this, the 
producing cows were not valued at current, market prices, but on the basis 
of an average value, corresponding to that conferred upon them by their 
ultimate destination, 

(2) Movement of cash. The total receipts and expenses were as 
follow^s : 


Years 

Total receipts 

j Total expeiiset; 


Fr. 

Fr. 

1916-1917 

39 749-50 

39 093-50 

191:7-1918 

45699.40 i 

33 160,48 

1918-I919 

59583.25 1 

37 472.04 
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The distribution of tire receipts was as follows : 


Receipts from 

1916-1917 

1917-191S 

1 1918-1919 

Fr. 

Fr. 

i Fr. 

livestock 

25 686.80 

26991.10 

i 37 822.65 

Crops . 

13 076.20 

16 899.50 

20718.55 

Various . . . ‘ 

986.50 

1 1 808.80 

! 1 042.05 


The receipts of Neuliof in- 1919 were considerably increased by the 
crops. The receipts from potatoes alone were 15 240.50 fr. in 1918-1919, 
against 7 271.80 fr. in 1916-1917. 

A large part of the expenses is due to the purchase of fodder and other 
food as is shown below : 



1916-1917 j 

1917-1918 { 

1918-1919 


Fr. ! 

1 \ 

1 Fr. 

Concentratcii food 

Fermented liay or liay still standing . . . 
Cost of sumineriiig. 

10 275.60 

8 555-35 
871.00 

5 326.48 

6 089.45 

4591.13 

8135.18 


Renting land from the AnG-likeR Foundation had the efect of distinctly 
improving, in the last few seasons, the production of the hay required for 
a fairly large herd. 

B) Distribution of expenses : (i) Household expenses. — The household 
expenses, due to food for those living at Keuhof were as follows: 



Total 

At the rate of i day’s 

Years 

' food per man 


Fr. 

Fr, 

1916--I917. . ...... 

24516.84 

i 2.05 

1917-1918 

32 135-71 

2.60 

1918-1919. , 

39 645.18 

2.98 (aproximately) 


According to the researches .of the Secretariat des paysans/^ as 
regards numerous farms under its control, the household expenses were 
as follows : 


Years 

Number of farms 

Francs 

1916 . 

295 

1 ■ F93 

1917. 1 

347 

i 2.35 

1918 ] 

400 

2.85 

' 


[5M] 
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(2) Laboiir costs. — These were distributed in the following way : 


Itt-nib^ 


Wages in ausli 

Maintenance 

Payment in kind 

Rent of biitldings and inslniments . . * . 

Director 

Pupils 

Various 

Total cost of labour . . . 
kabour cost per hectare ......... 

Cost of labour per working hour 


1916-1917 

1917“! 91 8 

1918-19x9 

Fr. 

hr. 

Fr. 

4 926.60 

3 SS6.05 

4 412.01 

3 117-50 

3 4<57-00 

■ 3923-54 

— 

— 

64.00 

200.00 

190.00 

220.00 

I 200.00 

I 200.00 

I 200.00 

I 150.00 

3 091-50 

3 074.10 

83,20 

424.09 

227.65 

10 67'3:.30 

; n ^58.04 


286.28 

j 276.20 

291.91 

06.46 

0.659 

0.87 


The distribution of the labour between some of the chief branches of 
the farm is shown below : 


Years 

Crops 

Fodder crops 

r ivestock 

Hours 

% of hours 
worked 

Hours 

% of hours 
worked 

Hours 

<3 of hours 
worked 

1916-1917 . . . . . 

3 860 

I5-S6 

I 820 

7.48 

9 720 

39.94 

1917-I91S 

4 S51 

19.42 

2 I 2 I 

8.49 

9410 

37-^7 

1918-1919 

2 704 

12.65 

3490 

i (^.33 

9 23S 

1 

; 43-25 


The increase in the hours worked in fodder crops is due to their ex- 
tension, whereas the decrease in the hours worked in crops is largely due 
‘to good weather, owing to which the work was done quickly. 

(3) Ntw (list rib lit ions, purchase mid amoriisation of buildings, in- 
struments, and machinery, — The rent of buildings is made up of the fol- 
lowing items : 


Current repaii-s 

Amortisation 

Interest 

Taxes 

Total mii of buildings . 

Per 100 fr. of capital in buildings . . . . 


1916-1917 

1917-1919 

1918-1919 

Fr. 

Fr. 

I'r. 

641.01 

S96.76 

1 578.45 

500.00 

500.00 

50O.OQ 

I 976.00 

2 044.00 

2 024.00 

190.75 

148.67 

136.24 

ssoif.-rs 

3 589 . 4.1 

4 ‘^ 38,69 



8.38 



RUKAI, KCOXOMiCvS 


O47 


Tiie capital distribution per 100 fr. (jf deadstock is as follows : 



1916-191;- 

1917-1918 

I9IS-I9I9 


I'r, 

Fr. i 

I'r. 

Cim’cnt distribuliotx 

10.46 

17.01- i 

26.24 

Amortisation 

m -55 

12.02 


Interest 

450 

1.50 i 

4-50 

Fire insurance 

0.05 1 

O.II 

0.23 

Taxes 

0.39 ; 

: 0.29 

0.27 

Rent of buildings 

4-25 

4.17 

5.21 

Total: rent of deadstock 

30.20 

|, 38.10 

5 l. 8 i 


The increased expenses due to deadstock in the last season is account-, 
ed for by hiph labour costs and costly material. 

(4) Use of come III mi es .’- — * The control of. the niox^enient of the 
natural ]>roducts can be used to find the exact nse of the conceat rated 
foods. The consumption of feeding stuffs is expressed in kg. of si arch value 
and in francs in the appended table : 



J916-1917 

1917-1918 

^ 191S-1919 


kg starch value 

kg starcli value 

kg starcli value 

Foods bought 

Foods produced 

24 969 

1 0 460 

II 7S5 

12 256 

■ 5273 

16 9x9 

Total food consumed 

35 429 

24 041 

22 192 


fr. 

fr. 

fr. 

Foods bought 

Foods produced 

i <>545 

8 S03 

; 6 946 

II 275 

6 169 

! 19514 

Total food consumed 

1 19 348 

18221 

25 683 


The ])rices entered per 100 kg. of starch value rose froin 54.61 fr. for 
the total consumption, in 191G-17, to 75. 8(,) fr. in 1917-1:8, and ii5-2() fr. 
in icjiS-ig, so that food per day per i oot) kg. live weight increased from 
2.57 fr. ill 1916-17 to 3.55 fr. in 1918-19, whilst the quantity of starch value 
fed, fell from 4.68 kg. per 1000 kg. li\'e weight in 1916-17 to 3.08 kg. in 
1918-19. The bought foods rose in price by 160% and those produced 
by 37 %• ^riie quantity of concentrated food distributed, expressed in 
absolute frgures, has decreased by 37 % since 1916. 

The number of normal days of niaintenaiice was 7 533 1916 and 

only 7 225 in 191S. The consequences of decreasing the starch vailue 
given as concentrated foods in 1918 (3.08 kg. per normal day, against 
4.68 kg. ill 1916) are shown in the production of iiiilk, meat, and manure. 

(5) Purchases of standing hay and aftermath ami of fermented hay. — 

[ 514 ] 
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Expressed in starcli values, the purchases of these foods were 29 727 kg. 
in 1916-17, 14 944 kg. in. 1917-18, and 16 295 kg. in 1918-19. The cost 
of production increased from 12.32 fr. and 11.53 1916-17 to 21.83 fr- 

aud 23.67 fr. in 1918-19, respectively for dry fodder bought as standing 
hay and afteriiiatli, and for fermented hay. 

(6) Purchases of feriiUsers. — The quantities of fertilisers used 
were as follows : 



1916-1917 

1917-1918 

1918-1919 

Basic slag. 

7325 t:g. 

4 740 isig. 

100 kg. 

Superphosphates (iS %) . . 

550 

— 

— 

Potash salts (30 %) 

2 750 

i 5 600 

2 850 

Nitrate of liine 

I 650 

1 2 080 

I 000 

Liine . 

— 

1 100 

6 300 

Total costs , . . 

I 050,20 fr. 

i 2 348,60 fr. 

1 i®5,52 fr. 


The quantities bought, decreased owing to difficulties in obtaining 
supplies of fertilisers, 

C) Yield accounts : Winter wheat, — • The area under winter wheat 
more than doubled during the three years. The chief results regard- 
ing this crop are given in Table III. The 1916 crop was very poor. 


Table III. — Wheat. 




Iqi6-i7 

1917-18 

_ 

I <) 18-1 9 

Area cultivated 

. ares 

300 

' 

451.4 

825..30 

( total grain 

. kg. 

4 150 

7 3C0 

16 400 

. ) grain per hectare 

’ * 1 total straw 

. ® 

I 064 

I 630 

1987 

. » 

17 740 

X7 500 

51 700 

\ straw pet hectare ....... 

. » 

4 549 

3877 

6 263 

Total crop in starch values ....... 

. » 

5 514 

7823 

19 301 

» » » » » , per lieclare . . 


I 414 

I 733 

2 338 

Cost of pruducin;^ loo kg. : — 





vSeed wheat 

. fr. 

48.06 

4i«35 

3f>-43 

WTieat 

. » 

4^-59 

37*28 

32.84 

Straw 

, » 

8.32 

5.24. 

6.16 

^larket price per 100 kg. : — 





Seed wheat ....... 

. » 

61.00 

71.00 

71.00 

Wheat 

. » 

— , 

64.00 

64.00 

Straw 

. » 

9,00 

g.oo 

12.00 

Total net yield . . . . 

. » 

I 278.08 

3 47942 

9 388.96 

Net yield per hectare 

. » 

327.70 

770.80 

I 137.60 

Net yield per 100 fr. of capital 

. » 

7.12 

19-78 

25.71 
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that of 1917 below the average and that of 1918 satisfactory (about 20 
quintals per hectare). The last of the years tinder review had the lowest 
costs of production, with about 34.50 fr. per quintal. The sale price varied 
between 64 and 71 fr., so that a good profit per quintal was made. The 
interest on the capital invested in the wheat crop w’as 25.7 %, against 
7.1 % and 19.8'% for the two previous years. 

The author remarks that the decline in wheat growing that took place 
before the war was largely due to the excessively low price of this cereals, 
which was selling at 18 to 20 fr. per quintal, whereas the cost of production 
varied between 34 to 35 fr. per quintal. 

{2) Oals. — The cost of production for oats in 1918 was 36.65 fr. per 
quintal, and 40.20 fr. for seed oats, for 20.25 quintals per hectare, compared 
writh 17.72 and 21.94 fr. in igi6 with a production of 19.27 quintals 
per hectare. 

The cost of manuring was very high and overloaded the oat account ; 
the other items were also very high. The interest on the capital invested 
in the oat crop was 21.7 % in 1918, against 23.38 % in 1916. 

(3) Spring barley . — The production cost of spring barley was 
45.38 fr. in 1918, for 21.22 ciuintals per hectare, against 22.68 fr.in 1916, 
with a yield of 14.34 quintals per hectare. 


Taeub IV. — Potatoes. 




1916-1917 

1917-1918 

1918-1919 

Area cuUimted 

. ares 

631 


480.61 

Crop ; 




i 

/ for planting 

. kg. 

i 15 000 

Ei 457 

26 £80 

t fQQjJ . . 

. » 

41593 

113 673 

51 370 

Potatoes/ for livestock 

. » 

1 5410 : 

15 970 

27 320 

9 total 

. » 

j 62 003 

141 100 

104 870 

1 per hectare 

. » 

1 g 966 1 

^ 19950 

21 417 

Total cTop iu starch value 

. i 

13951 ! 

32 320 

23 595 

5) » » a » per hectare . . 

. » 

2247 i 

4569 

4 Siy 

Production cost per too k^.: 





( for planting 

. fr 

14.23 

9-97 

II. 10 

Potatoes ! for food . . . . 

. » 

12 80 

8.03 

7-77 

( for, livestock ‘ . 

. » 

5.69 

5.26 

7-03 

Market price per 100 kg . : 





Lfor food 

. fr. 

28.00 J 

20.00 

30.00 

Potatoes : for planting ....... . . . . 

. » 

15.00 

15.00 

‘ 81.00 

f for livestock 


8.00 

10.00 

19.00 

Total net yield ’ . . . 

. » 

4 366.16 

8 964.54 

' 17 920.83 

Net yield per hectare ^ 

. » 

703.00 

l 267.00 

I 3661.00 

Net yield per 100 fr, of capital. . . . 

. » 

23.88 ! 

34-90 

i 

I 81.02 


It may be said that, in 1918, cereal crops gave from mednmi to good y ields 
of grain and straw, but the production costs had heavily increased and a sa- 
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iisfacfory pfojU wci^ only made owing to the high prices gimranteed for that 
season (for wlieat 74 and 71 fr., for oats 6:? and 68 fr., for seed and market 
wheat and oats respectively ; for barley 60 fr.). 

(4) Poitiloes. — The data for this crop are shown in Table IV. The 
ic}i8 potato crop in Switzerland was generally better than had been ex- 
pected. The same happened at Nenhof, where the results were tlie best 
of tile three years, and, in addition, the sale prices were good. The pro- 
duction cOvSts which, from an absolute standpoint, had increased, did not 
reach the figures of previous years when compared with the quantity 
harvested. 

The capital invested in the potato crop yielded an interest of 81 % 
and the net yield per hectare was 3 661 fr., as against 703 fr. in 1916 and 
I 267 fr. in, 1917. These figures show the nature of the result given by 
the potato crop in 1918, a result which has helped the profit from the 
whole farm. 

The crop gathered on the land rented from the Anglikrr foundation 
was 20 540 kg. The total crop, including the small store of i 200 kg. from 
the beginning of the season was utilised as follows : . 


Sale 67 760 kg 53,53 % 

Household 14000 » 11,06 » 

Livestock 27310 » 21,58 » 

Seed tubers 17 530 »' I3>83 » 


Total . . . l«6(>I0kg 100,00 % 

It should be added that the many persons always available at Neuliof, 
constitute a very important factor as regards the extension of potato 
growing. In this respect Neuhof is more advantageously placed than the 
so called peasant farm. 

(5) Artificial meadows. — These constitute a branch of the farm 
to which more attention will probably be paid at Netihof in the future, 
when cultivation again will have to give way to some extent to intensive 
livestock production. The artificial meadows at Keuliof have covered 
the following areas : 


416,00 ares in * 1916“! 91 7 

370,25 » » 1917-1918 

336,84 » » 19x8-1919 


The profit from the forage growm is not calculated separately because 
it is included under livestock in the net profit account. However, the pro- 
duction costs have been ascertained, extended to the meadow and per 100 kg., 
are as follows : 


1 

1916-1917 

1917-1918 

1918-1919 


Fr. 

Fr. 

Fr. 

Hay ' 

9.84 


6.17 

Green fodder 

1.97 

1,26 

i 1.42 

Pasture ^ 

1.77 

1 — 

1.42 


[W4J 
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Tlie production costs are lower than those usually accepted. 

(6) Nalifial meadoic's. ~ The area occupied by natural meadows 
at Keuhof, of which tliey still form too large a part, was as follows : 

In 3 916-1917* from i255jOo ares or 37 >f> % of the total area (except forestes) 

In 1917-1918, )> 1205,38 » » 36,1 » » » » » » 

In 1918-1919, » 11:45,9s » » 34,3 » » » » » » 


The yields obtained from these areas are given below : 



19.16-X917 1 

1917-1918 

1918-1919 

Hay 

15 680 kg. 

28 735 kg. 

22 285 kg. 

Aftermath 

— 

2 550 

5330 

Green fodder 

163 650 

1 15 985 

219 755 

Pasture * 

49 57 ^ 

36 900 

26 100 

Total crop in s Larch values 

26 026 

30 472 

42 303 

» • » » n » per hectare. . 

2074 

. 2 528 

3 692 


The artificial meadows show a comsiderable superiority over the na- 
tural meadows. The quantities of starch value produced per hectare 
of area were as follows : 


. 1 

Artificial meadows 

Natural meadows 

i 

! 

1917-1918 

3 714 i£g- 

2528 kg. 

I918--I919 

5 681 

3692 


Extended to the meadow, the production costs per 100 kg. were: 


1 

1916-1917 

1917-1918 1 

1918-1919 

i 

1 

Pr. 1 

Fr. i 

Fr. 

Itay 

1 

9.72 

7-44 

8.08 

Aftermath 

— , 

8.37 ' i 

8.70 

Green fodder 

1.78 1 

2.33 

1.86 

Pasture . 

1.49 1 

2.01 

1.85 


The dry fodder account, which includes all the costs of the forage crop 
accounts, unites the costs relating to the natural and artificial meadows, 
as well as the purchases of fermented and standing hay. The costs are 
given below : 



1916-1917 ] 

1 1917-1918 j 

1 ' 1918-1919 ■' 


Fr. 1 

Fr. ' 1 

j Fr. 

100 kg. of starch value without deducting 
the manurial value of the fodder . ... 

■■ 27.57" 'i 

24.28'' ' 

" ''40.41 ' " 

100 kg, of starch value after 'deducting the 
manurial value of the fodder . .... . 

, : . i 

■ 25.01 , ' :J 

' ' i 

; 23^05 

, 39 - 19 , 

100 kg. of starch value of fermented hay 

12.87 . 

11.88 h 

16.63 


[mil 
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These figures show that, partictiiarly, in 1918-19, the cost of dry fodder 
Was very high, owing to the high price of bought fodder. 

By means of special researches, the total work devoted to hay-making 
and to the aftermaths was determined. The work thus utilised, calculated 
per quintal of dry fodder is given below : 



1916-1917 1 

1917-1918 

1918- 

-1919 


Hay -making 

Aftcrmatii 

Hay-making 

Aftermath 

Hay-making 

Ailermalh 

Hours worked by tlie 
men. 

1.06 

0.72 

1.23 

0'45 

0.96 

0,28 

Hours worked by the 
teams 

0.79 

0.95 

0.9S 

0.30 

0.54 

1 0,23 

1 


{7) Fruit-growing, — Fruit-growing is not important at Neuhof, 
but all the same it gave very satisfactory results during the last two years. 
The net yield was : 




Total (fr.) 

As % 

invested capital (fr.) 

1916-1917 


178-58 

2.75 

1917-1918 . . . . . 


2 391.40 

38.55 

1918-1919 ..... 


I 284.18 

24. 88 


The production costs and market prices were as follows: 



1916-1917 

1917-1918 . 

191S-1919 


rt. 

pt. , j 

Fr. 

Production, costs: 

1 

1 


Fiuit for the household ... 

35.06 

5.16 

13.29 

Fmif for ader-makiug . • 

19.28 

2.58 

7-59 

Market prices: 




Fmit for the household 

20,00 

20.00 

35.00 

Fruit for cider-maHng 

1 1. 00 

10.00 

20,00 


(8) Forest crops. — These occupy an area of 325 ares. The stand, 
partly made up of broad-leaved trees, is below the average. The profit- 
able sale of a few high trees and of thinned-out wood gave a positive 
result in 1917-1918, but during the other 2 years, the expenses were not; 
covered by the growth. 
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(9} Draught horses. • — The appended statement shows the hours 
of work performed by the horses. ■ 



1916-1917 

1917-1918 

1918-X919 

Total. 

9 179 

II 283 

II 946 

Per hectare . . 

250 

. 254 

269 


7 

S 

8 


The costs per hour worked by the horses were : 


in 1916-1917 0.65 fr 

ill 1^917-1918 0.74 fr 

in 1918-1919 0.81 ir 


Taking the duration of the work as 10 hours, the cost of a driver with 
a team of 2 horses was : 


in 1916-1917 
in 1917-1918 
in 1918-1919 


19.52 fr 
21.32 fr 
24.80 fr 


The increased expense is mainly due to the heavier cost of feeding. 
(10) Draught oxen . , — The cost per hour worked by oxen was : 


in 1916-1917, 0.469 fr 

in 1917-1918, 0.255 fr 

in 1918-1919, 0.372 fr 


The oxen were not worked so intensively as the horses. During the 
3 years, they yelded 91,44, and ‘30 hours of work per hectare and 3 i, and 
1,7 hours of work for each days food. 


(ii) Milking cattle. — The number of cows was as follows : 

in 1916-1917 17.9 head 

in 1917-1918 15.1 head 

in 1918-1919 i6.6 head 


The total cost of the dairy cattle was as follows : 

in 1916-1917, ; — 3,23 fr. per day per aw and 1179 fr per annum, 
in 1917-1918,:— 3,56 » » » » J300 » » » 

in 1918-1919,: — 5,38 » » j> » 1965 » » » 

The cost of feeding alone amounted: 

in 1916-1917, to 2,19 fr. 1 e, 67.69 % of the total cost 

in 1917-1918, to 2,13 » » 59.52 % » » » » 

in 1918-1919, to 3,59 » * 56 . 77 % » » % 


[ 8 * 4 ] 



654 


kural economics 


The money value oE the milk produced, the calves, rnaiiure, growiii 
and work is given below. 





Pci- day's food (fr.) 



,Pt‘r cow v'cr atiiimn (fr,) 

1916-1917 ..... 

2.66 . 

9 71 

I 9 I 7 --I 9 I 8 

2.13 

7 77 

1918—1919 . . 

4.14 

15 ir 


The total yield from the dairy cattle was thus inferior to the expenses 
and the deficit per cow per year 'was 208 fr. in 1916-17, 523 Ir. in 1917-18, 
and 454 iu 1918-19, with the following production which, being above 
the average, can be considered as sufficient: 


Production 

1916-1917 1 

1 

1917-1918 

1918-1919 


litres 

litres 

litres 

Total miik 

Per cow per day 

Per cow per year . . . . . . 

Per 100 kg. of starch value. . 

54 

8.38 

3 <^59 

114.4. 



46363.4 

8.39 

t 3 063 

1 111,7 

1 

47071.6 

7-75 

2 829 

103,7 


The milk was partly sold (6 429.6 litres in 1918) and partly consumed 
by the household (10 921 litres in 1918), partly separacccl for butter-making 
(14 540 litres in 1918), partly fed to calves (15 141 litres in 1918), and partly 
fed to pigs (40 litres in 1918). 

The separated milk yielded : 

in 1916-1917, 873. X4 kg , of butter, or 4.12 kg , per 100 litres ol milk 

in 1917-1918, 4SS.32 » » » 3.89 » » » » » 

in 1918-1919, 606,11 >1 » » 4.17 » » , » » » 

Assuming a price of 10 centimes for skim milk in 1916 and xqi y, and 14 
centimes in 1918, butter makingincreased the value of the milk to 25.94 
times in 1916-17, 32.77 centimes in 1917-18, and 43.84 ceutiincs in 1918-19. 
As the price of milk was 21, 26.7, and 32.5 centimes during the 3 years, 
and that of butter 4.35, 5.95, and y.Sofr., butter making results appear more 
profitable than milk selling, avSsuming the milk to cost 35.52, 30.32, and 
42.26 centimes at the shippoii, for the 3 years under survey. 

’ The cost of production is thus considerably above the sale ‘price of the 
milk, but less than the yield from butter making.. 

Allowing for the cost of feeding, and. for the capital it represents, the 
'Capital investedin theexploitation.b|dai,|:y cattle amounts/in round figures, 

t®y4] ■' ' , , 
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to 55 000 fr,, or 'about 25 ^'o of the total capital. This capital gave the 
following net ^held : 

Total % 


1916- 1917 275.-13 it 0.53 

1917- 1918 1 4S0.90 » 2.96 

1918- 1919 3. II » 0.005 


The chief cause of these unfar^ourable results is the increase in the cost 
of feeding and the decline in milk production. 

(12) ' Young stodk. — This account includes all the cattle from birth 
to the moment when they become cows, bulls, or draft oxen. The 
profit from some 14 head during the 3 5"ears was, i.ii, 9. 86, and 35. 0% 
respectively, Again the gain of i kg. in weight cost 2.33, 3.18 and 3.69 
fr., respectivcily, for the 3 years. The increase in weight during the 3 
years is given in the appended statement : 





1916-1917 

1017-1918 

1918-1919 

Total gain 

Cxain per day per head 

Gain per 100 kg. starch value .... 

kg 

r » 

. » 

3 374 

0.63 

23.6 

2 637 

0-51 

13.0 

3371 

0.67 

23.2 

Value of the gain • • 

as a total . 

* ( per kg. . . 

. fr. 

. » 

■ 7 442 

2.25 

9517 

3.61 

II 699 

3-^7 


(13) Pigs. — The yields from pigs consist of increase in weight, 
manure, and eventual profit from the use of the boar. The increase in 
weight during the 3 years is given below : 



1916-1917 

' ■ ' ' 

1917-1918 

1918-1919 

Total. . kg ‘ 

3S16 

3 304 

! 1 759 

Per day per head » 

0-233 

0.193 

0,128 

Per 100 kg. starch value » 

I 5 -I ' 

18.9 

1 15.3 


It should be observed that, during the last 2 years, Keuhof has mainly 
gone in for rearing, not fattening, so that the increase in weight is very 
small. During the 3 years, the value of the gain in weight was 2.70, 5.92, 
and 8.54 fr., respectively, and the corresponding expenses 3.09, 3.63 and 
6.97 fr. The profit per 100 fr. of capital invested was 13.10 fr. in 1916, 
59.72 fr. in 1917 and 22.93 fr. in 1918., 

(14) Poultry . — At Neuhof there are 30 fowls, on an average, to 
provide the household with eggs, which are only sold on exceptional 
occasions. The egg production was 90, 72, and 42 eggs per fowl per year 
for the three seasons. The results for 1918 Were very moderate. 
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A few iigiires relating to the profit are appended : 




1916-1917 

1917-1918 

i§]: 8 -x 919 

Cost of production 

• per egg 

19 centimes 

16 centimes 

33 centimes 

Market price 

. » » 

20 » 

30 » 

36 » 

Profit . ® . 

, » » 

I » 

14 » 

3 » 

Net ^neld. per loo fr. of capital. 


9-16 % 

26.50 % 

16.89 % 


(II) Final accotmL — - In this account are found the income, profit 
net yield, etc., for the whole farm. The net yield as a percentage of the, 
capital invested is given in Table V and is the only item that we quote. 


TabIvE V. — : Net yield of Neuhof as a percentage of the capital invested. 



1916-1917 

1917-19X8 

1918-1919 

Wintei' rye - . . , 


0.88 % 


Winter wheat 

7-12 % 

19.78 

25.74 % 

Winter barley 

7-53 

— 

— 

Spring barley 

17.76 • 

27.63 

11.90 

Oats 

23.38 

16.69 

21.70 

Total for cereals: 

1 S .05 % 

18.40 % 

18.91 % 

Potatoes 

23.88 

34.90 

81.02 

Beets 1 

19.90 

21.41 

65.05 

Total field crops . . . ^ 

I8.IS % 

^ 4 . 61 ' % 

41.01 % 

Horses 

3-90 

7.96 

6.3.3 

Oxen 

350 

4.84 

7-43 

Dairy cattle . 

0.51 1 

2.96 

0,05 

Young stock 

O.II 

9.86 

3-05 

Pigs 

— 12.10 

— 59.72 

22.93 

Poultry 

9.16 

26.50 

16.89 

Total for livesiock : 

0.08 % 

% 

4.87 % 

Fruit crops . . . ' 

2-75 

38.55 

2^.78 

Forest crops 

— 1.96 

16.51 

— 4.40 

Total net yield: . 

0.35 % 

tlM %\ 

19.78 % 

Expressed in money, the net yield is : 




For the field crops fr. 

12441.10 

17277.T5 1 

.35 545.08 

For tlie livestock 

88.29 

14 023,23 

5 470.56 

For the fruit crops, 

178.58 

2 39 X .23 

I 284.18 

P'or the forest crops )» 

— 68.55 

768.54 

— 222.39 


Table V clearly shows the growing superiority of field crops, which 
are favoured at ISTenhof by the work of the pupils. For details regarding 
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this work and its valuation, a report by the author (Part, i of the Anmmire 
Agricah dc la Suisse, 1918, 41-114) nia^^ be consulted. 

Oiih" in 1917-1918 did the livestock give an appreciable return. 

The conclusion arrived at is that, at Neuhof, no restriction can be plac- 
ed on field crops for the moment, as they ensure the revenue of the un- 
dertaking, whilst conserving the exploitation of livestock as far as possible. 
In time, the area occupied by natural meadows will be reduced to the pro- 
portion strictly necessary, and the artificial meadows and field crops will 
benefit from the largest possible area. 

575 - Cost Accounts on a Fruit. Farm in Scotland. — iames wyllie (WVsi? 0/ Scotiani 
A^ficiiUimil Colkgc) in The Scottish Journal of Agficiiltiire , vol. I, ^3, p. 301-306. 
Edinburgh, July 1918. 

Arrangements were made in 1914 by the West of vScotland Agricultural 
College to keep a detailed record of costs on a fruit farm at K'emphaar, 
near I.anark, with a view of obtaining data as to the relative efficiency of, 
various fruit farmiug rotations. This work is still in progress, but in 
view of the paucity of systematic accounts of this kind, the author has 
thought it useful to publish the first results : 

Blank forms were distributed for : — a) manual labour, h) horse 
labour, c) general expenditure, d) receipts, 

Du 13^ completed they were sent back to the College, where the tabu- 
lation of results and preparation. of accounts were done under the direc- 
tion of the author. 

By this means, records were kept for the following : strawberries, 
gooseberries, raspberries, and black currants. The last two crops were 
not handled to an}^ large extent ; the data contained in this report refer 
then to the two first. 

BIxampeb oe cost account. — In the first place, the author gives 
as an example in Table I, the completed cost account to indicate the method 
pursued. 

IVo charge is indicated concerning the cost of management. The 
omission is justified by the fact that the net profit shown iiiay be considered 
as the farmer's labour income." 

Cost of planting strawberries in 3 successive seasons. — The 
data obtained with regard to this subject is summarised in Table II. 

The low cost of planting iii 1916. was due to : 

1) the cost of the plants which was only 2s 6d. per i 000 com- 
pared with 5/- and 7/-- in 1915 and 1917 respectively ; 

2) to the smaller expenditure on hoeing and weeding. 

Cost of production and returns. — Strawberries. — Table III 
gives the average cost of production, yield, value of crop and net profit 
per acre, and the^ average sale price per lb. and per cent, for each of the 
three y-ears. 

It is necessary to state that in 1915, there were five fields involved 
(three under crop, one under 2^^ and one under 3^^), in 1916 also five 
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(one ttncler crop, three under 2”^ and one under 3^^), and in 1917, onty 
three fields (one under 2^^ crop, and two under 3^^). 

This partly explains why the cost per acre in 1917 had increased so 
little compared with 1915 ; in 1915 the total cost of £ 45 pet acre had been 
divided as follows ; £ 20 for crop I, £ 15 for 'crop II, and £ 10 for crop HI. 

The most noticeable feature in Table III is the extraordinary fluctua- 
tions in yield. Independantly of the variety cultivated, and whether 
first, second, or third crop, the predominating factor seemed to have 
been the weather. 

This table indicates also that the existing methods by which the 
fruit reaches the consumer are far from being, economical. 

Tabee I. — Cost account. 

Field, ' — • ISfo. 3 (b). Strawbefries. — Second crop. 

Acfeage, — 2 acres i rod 9 poles. 20 Varieues, — Ruvskin. hord Overt- 
yds. own. Bedford Champion. 



Dr. 



Cr. 




No. 

Total 

Cost 




193:7 

of i 



1917 

Total 

Return 


hours 

cost 

per acre 


Petum 

per acre 



£ s. d. 

£ s. d. 


1 £ s. d. 

£ s. d. 

To valuation . . . 





25 00 

By 6452 lbs straw- 



)) winter digging (P) 

106 

3 T 9 

— 

berries ..... 

159 10 2 

69 I I 

)> weeding, Boeing . 

1155 

16 100 

— 

(i e. 27y3lbs per acre 



» liarvestiiig and 




at 5.93 d per lb.) 



marketing . . . 

! I39Q 

25 12 6 

— 

By valutation carried 


i 

» liorse lab'ourat 6 d 




forward .... 



10 0 0 

per hour .... 

33 

0 16 6 

— 




)) chips and punnets 

— 

900 

— 




)) carriages . . . - 

— 

2 12 6 

— 




» brokerage .... 

— 

835 

— 

i 

j 



)) rent, rates and 

2693 

£65 iG 8 

28 JO 0 



! 

1 i 


I 



1 

taes ..... 


, — ! 

2 12 0 

i 



general expenses . 

— 

— ; 

0 15 0 




1) interest on capital 

— 

: — 

0 10 0 




)) net profit .... 

j 1 

I 

21 14 I 

1 



i 

1 

1 

1 

i 

£ 79 1 1 


— 

£79 I I 


To valuation brt forward , . £ 10 o o 


P = Piecework 


lyABouR REQUIREMENTS oE STRAWBERRIES. — Accurate records have 
beea kept of the time spent (man and horse hours) on each field, and from 
• these the following table has been constructed. 

I6»s3 
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TabeB II. — Cost of planting strawberries 



Year 

' ■ 1 "" 

i Field 1 

Acreage 


Cost per acre 



j • 1 Ac. 

ro. po. 

yds. 

£ 

s d 

1915 . . . . 


.... 3 (b) 1 2 

I 9 

20 i 

44 

7 3 

1916 . . . . 



..... I ( 1 ^ 1 2 

0 0 

0 

31 

^5 4 

1917 . . . , 


.... 1 10 (a) : I 

I 25 

0 

i 63 

15 7 


TabbE III. — Cost of Production and Returns - Strawberries 


Year 

i 

Acreage 


Average 
cost of 
production 
per acre 

Average 
yield 
per acre 

Average Sale Price 

Average' 
value of 
crop per acre 

Average 
net profit 
per acre 

Per lbs 

Per cwt 


|Ac. 

ro 

po 

yds 

£. s. d. 

lbs 

d. 

s. 

d. 

£. s: d. 

£. s. d. 

1915- 

i 

! 7 

I 

23 

14 

A8 2 9 

5063 

3.27 

30 

6 

! 68 19 9 

30. 17. 0 

1916. 

1 7 

0 

33 

4 

j 36 8 2 

2166 

3-fc>7 

34 

3 

1 33 2 I 

3. 6. I (loss) 

1917. 

1.3 

3 

39 

4 

1 41 I 8 

1 

3739 

5.62 

i 

52 

6 

1 87 10 8 

44. 9. 0 


Tabee IV. 


Year 

Hours. Man Eabour 

Hours. Horse Eabour 

Per acre 

Per cwt. 

Per acre 

Per cwt 

1915 

2:134 

25 

21 

•5 

1916 

1017 

i . 53 

18 

2. 

2:917 • • 

i 

956 

t 

1 29 

1 

17 

1 -5 


The cost of manual labour, apart from the labour of planting, consti- 
tuted about 43 % of the total cost of production. The average cost per 
hour being 3. 4^ per hour in 1915. 3.6^^ per hour in 1916, and 4.3«^ per 
hour in 1917. 

The varietes grown were Ruskin, Tord Overtown, and Bedford 
Champion. 

Gooseberries. — A single field extending to nearly 4 % acres was 
cultivated with gooseberries, variety Whinham's Industry.'* The 
relative data in connection with the crop are shown in Table V. 

The variations in yield are more noticeable than those associated 
with strawberry growing. 

Whilst 1915 and 1916 showed handsome profits, they were lowered 
in 1917. As regards labour requirements, it requires about the same 
amount as strawberries, but in 1916 the proportion rose however to 5.1 % 
of the total cost of production. 

These first results in the culture of small fruits on agricultural holdings 
on a industrial base, are certainly not sufficient to draw conclusions from, 

[31S] ■ 
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The different elements of risk seem so considerable that they necessit- 
ate investigation as to the total yearly profit a loss over a period of years, 
ill orrlt r to make it feasible to establish exact averages. 

Flirt he niiore, research work should be extended over a wide area in 
order to eliminate the effect of local conditioii.s as much as possible. 


TabIvE V, — Cod of Production and Returns - Gooseberries. 


Year 

Average 
cost of 

Average 

Average 

Average 
value of 

Average 

Mau hours 

Horse hours 

pro- 

yeld 

sale price 

net profit 






duction 
per acre 

per acre! perewt 

i 

crop 

per acre 

per acre 

per acre 

per cwt 

per acre 

per cwt 


£. s. d. 1 

cwts 

s, d. 

£. s. d. 

£. s. d. 





1913 

18,13.7 

47.4 

240 

^67 

4013 0 

679 


26 

6 


38.11.6 1 

74.7 

200 

75 13 10 

37 2 4 

1093 

I 15 

46 

C 

191? i 

: n. 6.5 

74 

400 

1414 8 

383 

136 . 

j 18 

3 

2 

' 

i : 




..... j 
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^ lucludes £ 15 for potatoes interplanted amougs young bushes. 


AGRICUl^TURAt INDUSTRIES 

576 ~ The Production of Alcoholic Fermentation by Adding Pure Yeasts. — Cauda, 
A., in L4’ Stazioni spcrimniali agrarie itaUane, Vol. Ill Pt. 10-12, pp. 524-535, Mo- 
dena, 1919* 

I^The author has carried out several fermentation experiments with 
juice from Malaga raisins or from sterilised Nebbiolo di Barbaresco grapes. ' 
Except control samples which were fermented naturally without any 
addition, selected Barbara and Canaiolo ferments w^ere added to the must, 
as w^ell as some nutrient substance, such as monopotassiiini phosphate 
(0.05 gm. %), or ammonium carbonate (0,2 gm. %), asparagin (0.2 gm. %), 
or peptone (0.2 gm. %), Fermentation developed rapidly in the musts 
to which nitrogen had been added in the following order: — first to the 
must treated with ammonium carbonate, then to that containing asparagin, 
and finally to that containing peptone. Fermentation lasted much longer 
(over 105 days) in the control must to which nothing had been added and 
in that which contained phosphate. The phOvSphate also assisted tlie 
growth of the ferment, but the nitrogenous compounds, especially animo- 
niuni carbonate and asparagin, were more efficacious. It seemed as if 
the musts aged more rapidly owing to the addition of nitrogenous com- 
pounds ; in fact they had a yellowish colour (especially, those containing 
peptone), which shows rapid ageing. The author has arrived at the conclu- 
sion that the use of asparagin in wine making is advisable, particularly as 
it presents advantages from the economic point of view. 

577 - Ihe Retationsliip of the Chief Acids inWIne.-^GARiNo-CANiNA, b. e. (R. sta/ione, 
eiiologica sperimentale di Asti), in Le Siazioni sperimentali agrarie itaUane^ Vol. Eli, 
Pt. I0-X2, pp. 536-54.1. Modena, 1919. 

In a previous paper (Studio sulla variazione degli acidi nel succo dffiva 
dxtrante il processo di maturazione, Anmli della R, Accademia 4 'AgricoP 
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tura di Tortna, vol. lyVII, 1915) » the author has shown that, given the tar- 
taric acid content of the wine expressed in cc. of normal solution per litre, 
a relation can be established between the total free and the combined 
acidit}^ (by the alkalinit}?- of the ash) also expressed in cc. of normal solu- 
tion ; ill this way a constant can be obtained for each wine-growing district 
and for each year of wine production. Once ascertained, this constant 
can be used to detect watering with the addition of cream of tartar and 
tartaric acid. The author stated that “ A ratio of this kind, founded on 
the physiology of the ripening of the grape, like those proposed by Gautier 
and others, and conjointly with them, would be of great assistance to the 
chemical expert. If old or simply mature wines are in question, the malic 
acid that has disappeared will have to be calculated, and correction made 
for this and for other factors made necessary by the alterations and treat- 
ments. 

The present paper is a corollary of the former, and attempts to show 
the actual percentage content of tartaric acid compared with the other 
organic acids of new wines. 

As the author has shown, the organic acidity of wine is mainly due 
to acids that already exist in the grape (malic, tartaric, and citric adds) 
and to acids that form during alcoholic fermentation, the chief of w^hich 
are lactic, succinic and acetic acids. These acids are present in determined 
proportions, which are altered by the addition of any one of the acids. 

The author has made use of data from previous work carried out by 
him or in collaboration with M. Mensio, and has drawn up two tables, 
in the first of which is given the ratio total malic acid X roo : tiiratahle 
'acidity + alkalinity of the ash, and in the second the ratio lactic acid X 100 : 
titratahle acidity -f- alkalinity of the ash. The figures given show that, for 
new wines, the content of malic acids is about 41 %, a value which de- 
creases by one-half and more in old wines. The opposite occurs in 
the case of lactic acid, which may rise from an average of 10 % in new 
wines to 28-30 % in old wines. 

Use was also made of previous analyses made by the author, of un- 
published data from the Royal Oeiiological Station of Asti, and particularly 
of publications of the Italian Ministry pf Agriculture relating to analyses 
of Italian wines made in the Ministry’s laboratories, and he has construct- 
ed, for some thousand wines from all the regions of Italy, the curves 
showing the variability of the ratio total tartanc acid X 100 : total titratahle 
acidity -f alkalinity of the ask These graphs have led the author to con- 
clude that, as the values of the suggested ratio vary witl| the region and 
the years, they must be applied with a certain latitude and discretion. 
Thus there are maximum values as high as 70 % for certain Tuscan wines 
and minimimi limits of 7 % for certain wines from the province of Avel- 
lino, whereas the values vary between 15 and 45 % for Piedmontese, Rnii- 
lian and Sicilian wines and are usually between 25 and 30 %. 

In the presence of the continual complication of adulteration and of 
the means for detecting it, the author asks whether it would not be better 
to give the preference to the idea of legal commercial Hmits, rather than 

•' |MIj 
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to tlie too elastic one of purity. A proposal of this nature was made by 
prof. Martinotti, Director of the Royal Oenological vStation at Asti, at 
the Viticiiltural Congress held in Alba in 1908. 

57S ~ Determ in, ation of the Hydrogen- Ion Coneentration of Wine. — Casale, E., ill Le 

Siazloni sperimenlali a^jarie ttaliana, Vol. Eli, Fart. 7 " 9 , pp. 375-388. Modena, 1919. 

The author (Royal laboratory for Agricultural Chemistry of 
Avellino) puts forward a new method for determining the hydrogen-ion 
concentration (either the actual acidity or the acid energy) of wines and 
for ascertaining the total quantity of bases combined with each acid. By 
stud3dng the hydrogen-ion concentration of numerous wines by means of 
the saccharose-inversion method, it was found that the data obtained 
were not always in proportion to the acid concentration. The proportion 
is lacking, for example, in wines of high acidity, wines for which the value 
of the hydrogen-ion concentration loses its importance and cannot be used 
for calculating the acids-to-salts balance. The author suggests a formula 
deduced from the calculation which gives the acid energy, a value that 
corresponds to the ratio of acid-base combination. In normal wines, 
in which the value is that deduced from the inversion of saccharose, the 
proportions of the two acids, malic and succinic, can be deduced alge- 
braically. On applying these calculations, the author obtained values 
generally little different from those obtained with the other methods now 
in use and which are also of a mathematical character, since the succinic 
acid is calculated from the weight of alcohol (0.17 cc. of normal succinic 
acid to I gm. of alcohol) and because the malic acid is calculated by dif- 
ference, As the ratio of succinic acid to alcohol is not constant in wine, 
the determination of the two acids by the method described above does 
not always give accurate results, whereas the algebraic method proposed 
by the author is more accurate. 

579 - Electrochemical Methods for Investigating the Addition of Sulphuric Acid 
to Wine. — Casale, E.j in LeSiazionisperimentalia^^mne italiam, Vol. EUj Pt. 10-12, 
pp. 549-568. Modena, 19x9. 

When wines with feeble coloration, or wines difficult to keep or even 
“ diseased ” are in question, the addition of a little sulphuric acid in such 
proportions as not to exceed the legal limits of the sulphates will obrnate 
all these diffiailties. This quite unhealthy practice is certainly illegal, 
but the chemist does not always discover the fraud because, with the un- 
certainty of analytical methods, the origin of the sulphates present in 
wine is hardly ever investigated when they occur in abnormal proportions. 

The author states-.^hat none of the methods for investigating this 
type of adulteration discriminates with certainty between the addition 
of sulphuric acid and ordinary “ plastering ” (addition of gypsum). Since 
the chemical reactions showing the presence of sulphuric acid and the use 
of “plastering " are essentially the same, whilst the electrochemical reac- 
tions are different, the author investigated the question at the laboratory 
of agricriltural chemistry at Avellino (Italy). The conclusions he arrived 
at are given below : 

IS.JJ-ST#] ’ 
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The addition of free sitlphuric add to wine produces an increase in 
the ash which does not correspond to the quantit}" of acid added. The 
alkalinity of the ash does not decrease in proportion to the acid added, 
but in a lesser proportion, and no neutral reaction is obtained even if the 
amount of sulphuric acid added is proportional to the alkalinity of the ash. 
The ash still remains alkaline even if more sixlphuric acid is added than 
corresponds to the alkalinity of the ash itself. 

The electrochemical determination of the ash in normal or plastered 
wines gives results that agree -with those obtained gravimetrically, whereas, 
in wine to which sulphuric acid has been added, the figures obtained are 
higher than those obtained by the former method The addition of 
sulphuric acid to wine leads to the formation of both the iieittral and acid 
potassium sulphate. The presence of these two salts can only be shown 
by electrochemical methods, the electrical conductivity of the wine being 
determined using the Wheatstone bridge. 

5 So - Tlie Behaviour of Artificial Colouring Matters inWine.— scurti, p. and ruata, 
in Le Stmioni sperimentuU cignific ilaUan&y Vol. LII> Pts. 10-12, pp. 497-5ZO, ISTodena, 
1919. 

The authors report investigations which demonstrate that, in 
certain cases, wines shown by a first analysis to be coloured artifidally 
have been proved (e. g.), by a control analysis made by law, not to contain 
any artificial colouring matter. 

On account of the importance of these observations as regards the pre- 
vention of fraud in the preparation and sale of wine, the authors have 
examined the question, especially regarding the extent to which the various 
factors which, in time, may have an influence on the disappearance of 
artificial substances added to wine, can be taken into account in practice. 
To this end, a large number of basic and acid dyes were studied as to : 

(1) The action on them of the ferments and extract of the must 
during the period of most active fermentation. 

(2) The action on them of the volatile and extractive matter in 
wane, particularly during slow fermentation. 

(3) The action on them of the corrective materials used in oeno- 
logical practice. 

(4) The action on them of pathogenic organisms. 

The resixlts, which are given in a series of tables, can be summarised 
as follows : 

The disappearance of artificial colouring matters in wine depends 
chiefly on the protein content of the wine in question and on the eventual 
presence of pathogenic organisms. A reaction is also apparently due to 
the tannins, since the dyes tend to disappear more quickly in red than in 
white wines. In consequence, the dyes disappear more quickly from must 
than from wine, more qxxickly from incompletely fermented wixie than 
from dry wines, and more qxxickly from altered wines than from healthy 
wines. 

Living agents differ from organic agents by their wider scope and, 
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in fact, wliereas proteins and taiuiiiis can only remove tlie acid dyes, patlio- 
genic organisms can free a wine from all the dyes added., no matter wliat 
their nature. 

As regards the practical application of these observations, it as obvious 
that if a wine shown by analysis to be coloured artiiicially is a iter wards 
kept in such a way that it becomes altered by disease, the iact that afresh 
analysis reveals the presence of no dyes does not constitute a. validaigiiment 
for aiiniilling the first analysis. If, however, the wine remains unaifected, 
two cases will have to be considered in the event of a second analysis : 

(1) An acid dye was used (the nature of the dye is usually clearly 
shown by the tests used to identify it). — In this case, the second analysis, 
specially if made some time after the first, also has little value, because 
the artificial colouring matter has combined with the alhumiiioids and tarn 
nins ill the wine and may no longer be identifiable by analytical methods. 

(2) A basic dye was used. — In this case, the control analysis is fully 
reliable, because basic dyes remain practically unchanged in healthy wines. 

581 - Researches in Fiuorlae in Wine, In Italy* — zay, c., in Lc smiom spermcntau 
a<^fafu iialiane, Vol. lyll, Pts. 10-12, pp. 485-489. Modena, 1919* 

The author reviews the scanty literature dealing with the presence 
of fluorine in wine and in the grape, and draws the conclusion that, although 
fluorine is biologically a normal constituent of wine, natural wines must 
be considered from the commercial point of view as free from this element, 
as it only occurs in minimum and negligible quantities. 

Studying the question from the standpoint of Italian wines, the author 
examined samples of undoubtedly natural wines from Piedmont, l^ombardy, 
and the region around Venice. Some thirty wines w-ere analysed, but 
only slight traces of fluorine were found. 

To find out whether, in soils exceptionally rich in fluorides, the vines 
could assimilate large quantities of fluorine and thus yield grapes and, 
consequently, wines with a high fluoride content, the author carried 
out an experiment lasting two years in w^hich he watered vines (in 10 dif- 
ferent vineyards) with fluoride solutions of 0.25 per 1000 or i per 1000 
strength. The wines made from the grapes produced by these wiucvS 
were found to contain but traces of fluorine, as did the lees deposited 
in the fermentation tanks. 

The conclusion was then drawn that fluorine is normally present in 
natural wines, but in vsucli small amount that its quantitative estimation 
is not possible by means of ordinary methods, whence it follows that if 
commercial wines contain fairly large quantities of fluorine, it can be as- 
sumed that this element has been added artificially. 

582 - On the Plastering of Wine (i). — BokntraeOer, a., in te Stazione spenmentah 
agrarie italiane, Vol. 1,11, Pt. 7-9, pp. 349-360. Modena, 1919. 

An investigation of the influence on the reaction between cream of 
tartar and gypsum of : (i) Alcoholic fermentation ; (2) the duration of 

(i) See also R.^ Nov, 1917, No. 1063 and i?,, July, 19x8, No. 814. {Ed,} 
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tlie contact between gy23stiiii and grape ; (3) the relative quantity of gyp- 
sum ; (4) the presence of whole marcs ; (5) the separation of the grapes 
from the bunch. The results obtained show that : (i) The total mare 
present has a considerable influence on the quantitative results of plavSter- 
iiig ; (2) the stalks have little effect in this respect ; (3) the addition of 
I % of gypsum, to the grapes was more than sufficient to obtain the highest 
possible plastering in the kinds of grape used (Catalanesca, Rosa, Befania, 
Sangiiiella, Isabella) ; (4) the degree of plastering increases up to a certain 
point with the rise in temperature ; (5) plastering takes place rather rapidly 
in small-scale tests made at 2i.5-24.5<^ C., and in 48 hours if frequent agi- 
tation is applied ; (6) the alcohol that forms leads to a decrease in the in- 
itial content of sulphates, owing to the X 3 recipitatioii of the gypsum that 
had merely dissolved in the must. 

583 - On a Simpillied Method of Sugar-making; the Prodnction of Med Beet-Sugar 
with the Beet Taste. — Tlie Kestner process, described by Linbet before the Acade- 
mic d’Agriciilture ; remarks by M. lA Plxjchet, in Comptes rendus dcs Seances de V A cadi- 
mic d*AL';ricidture de France, Vol. VI, No. ii, pp. 291-293. Paris, March 17, 1920, 

1\1 Kkstnek, of Iville, wondered whether it was worth while for the 
Mrench beet-sugar makers to produce a sugar as white as that ordinarily 
used ; provided such sugar would only be used for certain purposes, e. g, / 
siveeteniiig coffee, in chocolate, cakes, etc. For this reason he produced 
a red sugar by the direct evapo.ration of slightly purified beet juice. 

At first, M. lyiNDET cast doubts upon the process, since beet sugar 
always retains something of the taste of the beet ; in fact, so much so, that 
makers of cliampagne wines no longer sweeten champagne wines with 
beet sugar, no matter how purified it may be ; the taste even reappears 
some years after the sugar wa.s first added. 

M, KESTNim found afi elegant solution of the problem. In his process, 
the beet juice is heated to 125 or 130*^ C, a temperature wffiich does not 
affect the jnice, but causes the beet taste to disappear. The juice is pre- 
pared by the usual diffusion method and purified by adding an amount 
of lime equal to only half of that usually employed ; the juice is then pas- 
sed through a filter-press and evaporated at 125 or 130° C. In this way, 
he obtains a slightly alkaline syrup which he saturates with phosphoric 
acid and evaporates (to a consistency almOvSt like that of putty) at 130*^ C, 
at which temperature the beet taste disappears. The thick syrup sets 
and gives crystalline sugar. 

It was M. Kkstnkr's idea that beet sugar could be made in this way 
in small sugar factories, particularly in regions such as the South-west, 
where the sugar-beet is not grown. M. Lindet thinks, however, that 
the small works he had in view were destined to become large factories, 
for a works always engenders has a certain outfit, the cost of which 
must be paid out of the general expenses ; hei sof opinion that this process 
would have a chance of succeeding in the sugar factories in northern France, 
as they are gradually reconstructed. It requires less material and labour, 
;sinee it does away with carbonatation, sulphitation, clarification, etc., 
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and working tip tlie by-prodttctvS. The fiscal question still tcquites vsoliitioin 
as the Revenue authorities wish to tax this sugar at the vsaine rate 
as pure sugar, i. e., on the net weight; but it only contains 86 % of 
saccharose, and this alone vshould be taxed. 

M. IvitsTNKR asks that the same rule as that applied in refineries, 
the rule of yield, should be applied to this sugar, and, in this case, there 
would be a deduction of 15 to 18 % on which no tax should be paid. The 
Revenue authorities ought to go into this question. 

Ill any case, it appears that 3 sugar factories, one in the Soutli-wevSt, 
will be established to work next season's crop according to this method. 
It will be interesting to know the results obtained. 

M. li. PunCHUT asked M. Rindut whether this process would not re- 
quire a large amount of fuel, seeing that the evaporating temperature 
is 130^^ C, and whether the present high price of coal would not make the 
process very costly. With evaporation in a vacuum, evaporation is ob- 
tained at a much lower temperature than 100^ C. 

M. Lindut replied that he had no data which waiuld enable Jiiin to 
answer the question, but he would go into the matter. 

584 - The Chemical Composition and Industrial Utility of « Ye Goma » Oil — LM- 

i^ronomte ColoniaU^ Bulletin mcnsncl du Jardin Colonial^ New Series, Year IV, 1919- 

1920, No, 28, p. 122, Paris, Jaiiuary-P'ebruary, 1920. 

The Chemical Deioartment of the Jardin Colonial (Nogeiit-sur-Marne, 
France) has examined a sample of the seed of the '' Frm Abtira of Japan 
also known as Ye Goma " and '' vSudza " [Perilla ocymoidcs h.), which 
yields a drying oil in fair amount. The results of the examination were 
as follows : 


Moisture 8.S(» 

Fat 30.27’ « 

Nitrogenous matter 22.75 

Ash .1.38 >' 

Not estimated 21.10 


Ye Goma oil is used in Japan for warding oil insects and for water- 
proofing clothes, parasols, and paper. When incorporated with lac it 
3delds a brilliant and translucent yellow varnish. 

585 - Mangora Oil — See No. 525 of this Review, 

586 - The Preparation of Soya Sauce in Kwantung, China. — Groff, u. Fi., in The 
. Philippine Journal of Science, Vol. XV, No. 3, pp. 307-316, 7 pi. Manilla, Sept., 1919. 

The preparation of soya sauce in China does not constitute merely 
a home industry, but is often a true commercial industry, carried out in 
large factories. But it is always very difficult to obtain information as 
to the methods of manufacture and to obtain entry into the works* For 
this reason, the author, having been able to study the whole process fol- 
lowed in a factory in' Canton, gives a description of the process, accompanied 
by photographs of the plant, etc., and the different stages of manufacture. 
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Tlie process described comprises the following operations : The soya 
seeds are placed in a boiler, covered with water (14 parts by weight of 
the former to ii parts of the latter), and boiled until soft, care being taken 
to prevent them getting crushed ; when boiled, the beans are drained in 
bamboo baskets, allowed to cool, then spread on a table and mixed with 
flour {12 of flour to 14 of beans), taking care not to break the seed coat 
and making sure that each bean is covered with flour ; the beans are now 
placed on racks to a depth of some 4 cm., and' arranged with the fingers 
so as to allows free circulation of air ; the racks are made of bamboo, and 
are usually round, 90 cm. in diameter and with a side 4 cm. deep. The 
racks are piled one above the other in a dark moulding room ; in three 
days after being placed in this room, moulding begins and is complete in 
one or two weeks, according to the season. The flour-covered mouldy 
beans are placed in earthenware jars (46 cm. high and 47 cm. in diameter) 
which have been exposed to the sun for some months, and which are then 
filled up to the brim with a 27 % solution of common salt. The jars are 
left in the sunshine for from 2 to 6 months (the product is all the better 
the longer the exposure ; during the night or when it rains the jars are cov- 
ered with bamboo mats). The exposure to the sunshine leads to the evap- 
oration of the liquid with which the jars were filled ; for this reason, 3 days 
before some of the sauce is siphoned off, the jars are again filled with salt 
solution. The ^/l 5 of the liquid in the jar is siphoned off ; the jar is allowed 
to stand, and more liquid is siphoned off until only of the content 
is left. The sauce first extracted is the best and most costly ; before 
being put on sale, it is again exposed to the sun for from i to 6 months, 
sometimes as much as 2 or 3 years. The addition of salt water, exposure 
to^ sunshine, filling up, and siphoning off the liquid are repeated 3 more 
times ; in this way, the quality of the sauces obtained deteriorates and these 
sauces are mixed together for sale. In some factories, instead of exposing 
the residue from the previous extraction to the sun, it is boiled to obtain 
the 2nd, 3nd and 4th extractions of sauce, but though this gives a product 
that sells very cheaply, it is of very poor quality. 

The mould whici gives the sauce its characteristic perfume and taste 
is yellow and is probably an Aspergillus ; a black, injurious mould, a Mucor, 
sometimes appears, but all the beans covered with this black mould are 
rejected. 

58 ^ - Tbe Cost of Milk to Producer and Consumer in the U. S. A. — pearl, r., in Hoard's 
Dairyman, Vol. XVIl, No. 4, p. 148. Fort Atkinson, W'is., Feb. 14, 1919. 

The author gives the following information in tabular form : (i) The 
prices obtained by farmers who sold milk in 9 cities in the IT. vS. A. in 
each year from 1913 to 1918 (first half-year) ; for the extreme years, these 
were, in cents per quart on 3.50/on'iilk,New York 35 and 66, Boston 36 and 74, 
Philadelphia 34 and 65, Chicago 38 and 56, Buffalb 41 and 66, Baltimore 41 
and 70, Pittsburgh 30 and 60, Cleveland 32 and 58, Washington 42 and 79. 
Compared with the figures for 1913 there were the following percentage 
increases in respect of each town : 88.6, 105,5, 91.2, 47.4, 6x.o, 70.0, 100, 
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81.3, 88,1 ; (2) the average prices obtained for ii other farm products 
were, on the average for the U. S., as follows : 


Products 


Milk per quart 

Wke^t per bushel 

Maize » » 

Potatoe » » 

Butter » pound 

Hogs » dozen 

Pigs » cwt. . 

Cattle » » 

Sheep » » 

Lambs » » 

Onions » bushd 

•i^eans » » 



Price 

Price 




Jan.- June 

Increase 


in 19x3 

1918 

.ai 

$ 

0,037 

0.066 

78.4 % 

» 

0.787 

2.024 

157.2 


0.594 

1.483 

149 7 


0.642 

1,021 

59.0 

» 

0.269 

0.416 

54-6 

» 

0.218 

0.379 

73-9 

» 

7-494 

15-473 

106.5 

» 

5-^92 

9-373 

59.1 

» 

4.542 

11.458 

151.6 

)) 

6,050 

i 4'570 

140.8 

» 

0.957 

1.528 

59.7 

)) 

2.221 

6.822 

207.1 



vr -V- ■ 
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In a third table, the prices paid to the producer and the retail price 
for milk in each of the above-mentioned towns during 1913, 1917, and the 
first 6 months of 1918 are compared. 

Taking the average of these nine cities, it will be found that the 
farmer's share for milk during the first 6 months of 1918 are 78.4 % 


higher than those of 1913. This increase in price is greater than that 
of potatoes, butter, eggs, cattle, and onions, and is smaller than that of 
wheat, maize, hogs, sheep, lambs, and beans. The percentage increase in 
the price of milk during the first 6 months of 1918, compared with the 
same period of 1917, was greater than that of any other food product, three 
of which (potatoes, onions, and haricot beans) decreased in price. Except in 
Chicago and Buffalo, the producer received a higher percentage of the 
price paid by the consumer in 1918 than in 1913. 


588 -'Milk Production in Southern China* — Sec No. 55s of this Review. 

589 - The Fungoid Flora of Brie Cheese. — LouBifeRE, A,, in Comptes tmdus de VAcadimie 
des Sciences j Vol. CLXX, No. 6 pp. 336-339, a fig. Paris, Feb. 9, 1920. 

Amongst the fungi which grow on the. surface of Brie cheese, the only 
ones that have been recorded and studied as yet, are several species of 
PeniciUmm, which are su|)posed to play a part in the process of ripening. 

When the aird is left alone, it undergoes a series of changes. The 
micro-organisms disseminated in the mass, attack the lactose and casein, 
and bring about various fermentations ; the milk sugar, in particular, un- 
dergoes a lactic fermentation and the nitrogenous matter, under the in- 
fluence of proteolytic enzymes, is transformed to caseone. However, 
if these proteol5rtic ferments are to display their normal activity in the 
coagulum, this must be neutralised or even become alkaline. And it is 
owing to the intervention of the moulds that grow on the surface that the 
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organic acids, particularly lactic acid, undergo progressive combustion 
and are 'finally' destroyed. On account of the important part thus played 
by these fungi in ripening, the author has investigated the question and 
now publishes his first results. 

When samples from different ripening cellars were examined system- 
atically, it was found that the fungoid flora of Brie cheese was much more 
complex than had previously been thought. During ripening, besides 
the well-known species of Penicillmm, a wdiole fungoid flora develops; 
this flora includes, in order of frequency : Fusarium sarcochrotmt Desm. 
and Geotriclmm candidum Link, w^hich are almost constantly present ; 
then, nfuch less frequently, Trichosporium sp. and Botryotrichmn pihdi- 
ferum Sacc. and March ; finally, on d'ried-up, ripe specimens, Hornioden- 
iron cladosporioides (Fresen.) Sacc., Gymnociscus luteii-s Ziick. and a species 
of Lasiohotrys are often found. 

All these fungi develop solely their conidial form, with the exception 
of the lavSt one, which develops perithecia in culture tubes. The author 
gives interesting new details about two species, Trichosporium sp. and 
H ornioden dr 01 1 cladosporio ides. 

590 - The ^^Xarque*’ (Dried Meat) Industry in Brazil; Production and Exporta- 
tion. — Bulletin commercial de la Section des Affaires iconomiques et commerciaUs du 
MinisUre des Relations exteriewes de la Ripublique des Eiais-Unis du Bresil, No. 8, p. 22 ; 
No. 9, pp. 6-5. Rio de Jamdro, 1919. 

'' Xarque is dried, salted meat ; its manufacture dates back over 
a century in Brazil and the methods used have been imitated in other 
South- American countries. Xarque is. one of the products that helped 
most in developing Brazilian cattle, especially before the war, as the cold- 
storage industry has only been established in the country since then. 

The xarque industry of Brazil is very advanced, whether on account 
of its plant or for the product itself and its derivatives, and large amounts 
are invested in it. The production of xarque in the different producing 
states is as follows : 

Rio Grande do Slid . • 46000 metric tons 

Minas ' 7 5ou » 

Matto Grosso i 500 « 

Sao Paulo 3000 V. 

Goyaz 553 

Rio de Janeiro $00 

Prior to the war, trade in this product was limited to the states of 
Brazil, and recourse was necessitated to impoits from other South- American 
countries to satisfy home demands. Since 1914, however, exportation 
has begun and developed rapidly. The exports from 1913 to 1918 were 
as follows : 1913, 21 tons ; !9!4, 138 t. ; 1915, 2 265 t. ; 1916, 7 122 t. ; 
1911. 8728 t. ; 1918, 4809 t. 

591 - A Native Method Used for Preserving Meat atFez^ Morocco. — caspenctee, 
in the Recueil de Midecine veUrinaire^ Vol. XCY, No. 5, pp. 149-156. Alfort, 1919. 

Description of a native method used in Morocco for preserving meat, 
particularly beef. The meat is sterilised by the triple action of salt, drying. 
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and heating, whilst external contamination is avoided by covering with 
a, layer of fat. The author observes that this iiietliod coinbiiics prac- 
tically all the known methods for preserving meat. 

592 - Country Hides and Skins. — WAtm, c. v., frey, e., w., vjaTcn, 1. and 
Hickman, E. W., in U. S. Department of Agriculture^ Farmers^ Bulletin 1055, p, 64, 
figs. 46. Washington, August, 1919- 

A joint contribution from the Bureaus of Markets, Chemistry and 
Animal Industry. 

Country hides and skins make up more than one-third of all the hides 
and skins produced in the United vStates, and their condition on arrival at 
the tannery is of vital interest to all who use leather. Too often the value 
of “ country"' hides for leathermaking is less than that of ''packer " hides, 
because less care and skill are shown in the " take off and in curing and 
handling. In consequence the hide trade discriminates between " country " 
and " packer "" hides and skins and pays less for the former. 

This bulletin shows how farmers, ranchers and butchers may produce 
hides and skins of better quality. It gives detailed directions for skinning 
the animals and for salting, curing, and handling the hides and skins, with 
suggestions for more advantageous marketing, in order that that both the 
producer of hides and the user of leather may be benefited. 

The market classes and grades of both pack-er and country hides and 
skins are also defined and the main defects of country hides and skins, and 
the w^aste resulting from faulty practices, are indicated. Statistical in- 
formation in tabular and graph form as to market prices and price fluc- 
tuations is included in the appendix. 

[591-59g] 
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diseases due to eungi, bacteria and other 
LOWER plants. 

593 “ Behaviour of Hybrid Direct Bearers as Regards Disease during the Drought 
in 1919 In Toiirainej France. — vSee No. 48s of this Review. 

594 - The “Laorcas’® Vine, Resistant to Oidium, in Cyprus. The Cyprus A^rmi- 
hiral Journal, Vol. XIX, Pt. 3 atid 4 ; Vol. XV, Pt. i, p. 146. Nicosia, Juiy-Oct, 1919- 
Januaty, 1920. 

During 1919, a vine was found in the Heloan property, at Alethrico, 
which was completely immune to Oidium Tuckeri, whereas all the surround- 
ing vines were severely attacked by the fungus. It was found that this 
vine came from Ayros Ambrosios (Ryrenia district), where it is known 
as “ Laorcas.” The Agricultural Department will carry out experiments 
to ascertain the persistency of the immunity enjoyed by this vine. 

595 - Action 0! Chloropicrin on Various Fungi. — 3 nATRucHOT,iv. ands^^E, p., in Comp~ 

tes midus des SSancea de la SocUte de Biologie, Vol. nXXXIII, No. 7, p, 170-171. Paris, 
February 21, 1920. 

The toxic action of chloropicrin on animals (i) suggested to the authors 
the idea of trying its action on fungi. They used a closed area in which 
the air was saturated with toxic vapour, llie fungi were left in this air 
for periods varying between 7 minutes and 8 hours, then withdrawn and 
immediately replanted to ascertain their vitality. The experiments 
showed that the most fragile fungi are : Hypomyces ochracea (conidia and 
chlamydospores) , killed without fail after 30 minutes; then Mucor Mucedo 
(sporangia), Botrytk cimrea (conidia), Sekrotium ecMmtum (sclerotia), 
killed after 3 % hours ; then Nocar dia sp. (arthrospores), Pinicillium sp. 
(conidia), AmUyosporkmi sp. (arthrospores), and Chaetomium hosirychodes 
(perithecia), which die after period of contact longer than 3 hours 40 
minutes and shorter than 8 hours. 

In an atmosphere not saturated with chloropicrin, but containing 10 cgm. 
per litre of air, all the fungi except Amhlyosporium sp., were killed in 48 
hours, and double the strength killed even that fungus in 42 hours. 

(i) See R., July-Sept, 1919, Nos. 1049 and 1050; R., Jaii., 1920, Nos, 6 and 148; 
R., Feb., 1920, No, 274; R., Marcb, 1930, Nos. 374 and 378. {EdJ 
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Tlie fungi experimented on belonged to very different groups and 
represented tlie most varied vegetative or reproductive forms (myceliuni, 
artlirospores, conidia, cblamydospores, sclerotia, perithecia) and it may 
be concluded from the results that chloropicrin will conrpletely disinfect 
an enclosure, in respect of any fungi it contains. It suilices to employ 
the toxic vapour at saturation point for 8 hours, or at a smaller concentration 
during a longer time which, however, is apparently not more than a few 
days. 

596 - Patents for the Control of Diseases and Pests of Plants. •— See No. 57'-3 of tM| 

Revieii}. 

597 “ The Behaviour of Certain Varieties of Wheat as Regards Smut, in Emilia, 
Italy. — PEGDioisr, V., in Rt^ndiconU dclle scdiilc ddUi Reale Accademia dei Lined, Classedi 
Scieiize Mclie, matematiclie e nalnrali, and, IlalE'year, 1919, Vol. XXVllI, Part 10, 
pp. 398-4UO. Rome, 1919. 

Researches on 34 samples gathered in the field or taken succesively 
from parts of wheat recognised as .smutted, by the Commission for the re- 
quisition of cereals in the province of Bologna, showed that 14 samples" 
from various localities in that province were attacked by TillcMa Caries 
r. Tr if id), while 20 samples from the lower Ferrara district and from 
various localities in the provinces of Bologna, Modena, and Ferrara, were 
attacked by T. laevis. A few samples were affected by both species. The 
samples belonged to the varieties Gentil rosso, Inversable, Rieti, Cologna, 
and one came from a field of Carlotta Strampelli. 

Gentil rosso and Inversable suffered most, but a marked resistance 
was noted in fields sown with Cologna, and which could be comsidered as 
practically free from the disease, as, all things being equal, only occasional 
ears were smutted, whereas, in adjacent plots, the Gentil rosso and In- 
versable varieties were severely attacked. 

The variable degree of resistance of the species and varieties of Triticum 
in respect of smut has been the subject of various researches, amongst, 
which those of Tubeup, Kirchnbr, and HBCKe are particularly instruct 
tive. These investigations show that the practical value of a wheat vari- 
ety as regards its behaviour towards smut is the result of a factors : 
the intrinsic resistance and the degree of germinating energy. Comsequently, 
to judge the resistance of wheats to smut, it is sufficient to have recourse 
to the same -criteria as those used in judging the resistance of wheats to 
rust. 

■ The intrinsic resistance is independent of the degree of germinating 
energy, which influences the behaviour of wheat in respect of .smut in a 
similar way as the earliness of the vegetative cycle does in respect of rust. 

Early wheats like the Cologna variety escape attack ; thus, varieties 
of wheat with considerable germinating power, like the Ohio wheat used 
by Tubeup and Appbe, appear likely to escape smut. But Kirchnbr’s 
experiments, confirmed by Hecke, have shown that this estiijiate does 
not possess absolute value and, just as it should not he concluded that a 
variety with feeble germinating power is liable to smut, similarly a high ■ 
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germinating power is not a sure sign of resistance to infection. It follows 
that, on iow-ering the germinating energy — which closely depends on 
the conditions of moisture and temperature under which germination 
takes- place — it will be relatively easy to show the degree of resistance 
possessed by varieties of wheat. 

The author has applied this theory to the study of 13 selected families 
of wheat grown on a large scale ; the sample grains ivere imifoimly covered 
with spores of T. laevis. One part of the seeds was sown in large pots 
on November 21, 1918 ; the rest was sown in rows in the field on November 
23. Germination was very slow and the first shoots began to show only 
on December 15. 

The results obtained in July, 1919, are summarised in the appended 
table : 


Families 

No. 

Total ears 
obtained 

Healtlij' 

ears. 

lufeded 

ears. 

Percentage 
of infected ears 

““ 

— 

— 

— 

— 


— 

Cologna ..... 

12 

20S 

138 

70 

33.6 

0/ 

/o 

Zuccliettc .... 

238 

332 

210 

122 

36.7 

» 

Cologna ..... 

29 

184 

lOI 

83 

45.1 

» 

Zucchetto .... 

235 

181 

91 

90 

49.7 

» 

Carosello 

II : 

229 

99 

130 

56.7 

» 

Turgido 

255 

207 

80 

127 

61.3 

» 

Gentil rosso ... | 
Detni-ariste .... ' 

1 48 

200 

76 

124 

62.0 

D 

Marzuolo 

83 

821 

297 

524 

63.8 

% 

» 

87 

347 

114 

233 

67.1 


Romauello .... 

21X 

169 

50 

119 

70.4 

» 

Inversable .... 

179 

82 

24 

58 

70.7 


llieti 

39 

198 

56 

142 

71.7 

» 

Romauello .... 

187 

CO 

Cl 

64 

184 

74.1 

» 


The extremes of this scale (Cologna No. 12 ~ 33.6 % ; Romanello 
No. 187 = 74.1 %) are much more distant than those found between 
Triticum polonicum, T. polomcum X T. vulgar e, and^ T. vulgar e in Hkchk's 
experiments (23.5 % and 40 %). On confronting this result with the observ- 
ation previously cited regarding the almost absolute immunity of Cologna, 
grown in soils where other w^heats were decimated by the disease, it can 
be concluded that this variety, like Zucchetto, is endowed with consider- 
able resistance to the attacks of T. laevis, a fact which the author thinks 
should be taken into account in the improvement of w^heat by selection 
or crossing. 

598 - Pythium Butler! n. sp.^ a Peronosporaeeous Parasite of ¥arioiis Cultivated 
Plants In India* — Subramanian, n. S,, in the Memoin of the Department of 
culture in India, Botanical Scries, VoL X, Ko. 4, pp. 181-194, 6 pi. Calcutta, 191 9 < 
During the last few years, phenomena of withering and rotting to a 
fairly large extent have been observed in nurseries of young tobacco and 
pepper plants in Pttsa and the surrounding district. These phenomena 
coincided with the presence of Pythium, which is now known to be the cause 
of these alterations. 
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Tiie disease had already been found on pimento near Surat (Boiiibay) 
and at Raiigpur (eastern Bengal), and on the papa^v tree in Katliia\nr 
(western India) at Dacca, and in Burma.. 

When the fmigtis, isolated from tobacco, ginger, and the papaw tree, 
was inoculated into these plants, as well as pimento, the potato and castor 
plant, the inoculation gave clearly positi’^’e results in most cases. 

The species of Fythiimi in question is described by the author as new 
to science under the name of P. ButlerL 

111 the case of ginger, the disease is propagated cliiefly by the use of 
infected rhizomes in new plantations, and, in rare cases, by the soil itself 
if water logged.. To control the disease, the measures advised include 
the burning of all diseased ginger plants, the use of crop rotations and 
healthy seed, perfect draining, and careful destruction of all weeds. 

The disease is very harmful to the papaw tree in damp seasons. The 
diseased portion of the tree should be completely removed as soon as signs 
of attack are shown, and the wound thus caused by cutting should be treated 
with liquid antiseptics. 

As regards tobacco and pimento, treatment of the nurseries with 
chemical w’as not found efficacious. If the soil, however, is sterilised by 
burning the dry vegetation present in the nurseries, this acts as a preven 
tive measure 

599 - C&t&ipa bignonfodes x C. i<Cseii7pfer/j Resistant to Low Temperatures 
and to Attacks by Macrosporium — SecNo. 517 of this Rm&w. 


mjmiom insects and other dower .animals. 

'general 600 - Insects Injurious to Cultivated Plants in Morocco. — vayssiere p., in the Bui- 
Min de la Sociiie mtomolojqiis de France, No. iS, pp. 340-342. Paris, 1919. 

Using specimens sent during recent years to the Entomological Sta- 
tion at Paris, and others collected during a visit in the spriiig of 1919, the 
author has drawn up a preliminaiy list of the insects injurious to cultivated 
plants in Morocco. The list includes the following species : 

' i) Orth opt era 

(i) L., the most serious pest in Morocco, 

{2) Docmiaurm maroccanus Thunb., of secondary importance 
I of recent 3^ears to Moroccan crops, as it has not appeared in numbers for 

some time. 

(3) Gryllotalpii vulgaris L-, very common, particularly in the Fez 
T region, wffiere the town nurseries suffer considerably. 

B)Coleoptera 

(1) Tropimta crinita Charp., occurred in great numbers in 1919 
in the Pigitig and Bou-Denib oases, where the insect devoured the flowers 
of kitciien garden and ornamental plants, particularly beans, iris and roses. 

(2) Cassida viridis L«, collected at Taza on cultivated artichokes ; 
it has probably, been introduced recently, as it is not widely distributed, 

, (3) Colmpiiema atfwm 01 ., indentified from larvae gathered in large 
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numbers in a lucerne field at Marrakech, where it caused serious damage 
in early spring, 1919 ; the natives have only noticed it since 1918. 

(4) Labidostomis hordei F., in vine buds at Meknes (i). 

(5) Capnodis tenehricosa 01 ., common in nurseries at Fez, where its 
larva is very injurious to fruit trees (peach and cherry). 

(6) Laria pisonm 1 ^., causes considerable damage to pea crops 
and in stores in the Meknes and Rabat regions. 

(7) Lamms afer Gyll. and I. flavescens Germ., very harmful to ar- 
tichokes {by mining the stems) on farms to the north-east of Casablanca. 

(8) Lixus scabricoUis Bohem., named from an imperfect specimen 
on beet in the Fez region. 

(9) Xyleborus dispar F., has developed in large numbers on stone- 
fruit trees, especially at Fez and Rabat ; the trunks are literally riddled 
with the holes of this Scolytid. 

C)Fepidoptera 

(1) Zeuzera pyrina L., appeared at Fez and Rabat as a veritable 
pest of fruit trees ; the author found 6 larvae in one quince tree. 

(2) Leucania (Heliophila) mipimcta Hw. ; a larva, whose identifi- 
cation ought to be examined carefully is reported to have ravaged the 
fields in the Fez region from January to Mardh of late years ; it is said to 
attack all crops, especially graminaceae, 

(3) Sesamia nonagrioides Ref., very harmful to young sugar-cane 
plantations at Sidi Ali (Azemmon) and at Rabat. 

(4) Phthorimaea operculella Zell., can be considered, after S. tatarka, 
as the insect most injurious to crops in Morocco ; it offers a serious hin- 
drance to the extension of the potato crop in the country ; available infor- 
mation shows that this pest has been long present in the country (2) . 

(5) Phycita diaphana Stgr., said to have attacked the leaves of the 
castor plant in 1917 at Rabat. 

(6) E arias insulam Gn., is the sole pest found by the author on 
cotton plants at the Fez Experimental Farm. 

(7) Lita ocellatelk Boyd., has increased to large numbers in the beet 
crops in the Fez region since 1917 (3). 

601 - Mew Studies on Sorosporella avella, a Fungoid Parasite of Noetiiidae in means 
America (4). Speare a. T., m journal of Agricultural Research VoL XVIII, No: 8. of prevention ; 
PP* 399"439- Washington D. C., Jan, 15, 1920. CONi'ROp , 

Observations mainly of a biological nature on Sordspmlla Uvella (Krass.) 

* Gd., a fungus recorded from the eastern United States and from Canada . ' 



(1) vSee R., Ocl.'Dec., 1919, No. Tr’oS, {Ed.) 

(2) See R., Jan., 1919, No. t 4(» and R., March, 1919, No. 404. (Fd.) 

(3j Besides the species listed here, the beetle Cyrto:^mihm forficafus E, and the Eepi- 
dopteron Thaumdopea {Cndhocampn) processioned E., have been reported as injurioits to 
the vine and corlooak respectively, in IVJorocco, as well as other insects. See i?., July-SepL, 
1919, No. 1057, and JE, Oct.-Uec. 1919, No., 1305. [Ed) 

(4) See R.t June 191:7, No. 61 1 and R., April, iQitS, No. 494. {Ed.) 
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as a parasite of various species of Noctuidae. Tlie observations are based 
on tlie study of artificial cultures of the fungus, on inoculation experiments 
on various living hosts, and on the histological study of infected insects 
before and after death. 

It is now admitted that the fungus in question should be classed not 
with the Entomophtkomks, but with the verticillate Hyphomycetes until 
its perfect or ascigerous stage is discovered. In fact, the development and 
structure of the conidiophores of 5 . iwclla, and the formation of the conidi a 
are characteristic of the latter group of fungi. 

The fructifications of the parasite in question consist of tliick-walled 
resting spores or dilamydospores and thin-w^alled coiiidia ; the latter have 
now for the first time been definitely connected with the life cycle of the 
fungus. 

It has been shown that the special, saccharoniycetiform vegetative 
cells present in. the blood of infected insects are ontogenetically connected 
with other phases in the cycle of the fungus. These cells are ingested by 
some of the white blood-corpuscles (phagocytosis) and this is apparently 
followed by the destruction of the phagocytes. This phenomenon has 
been overlooked by those who have studied the fungoid diseases of insects, 

The fmigus grows quickly on artificial media and shows two entirely 
different types of development when cultivated on the appropriate medium. 
In certain cases, w^hether the fungus is cultivated on artificial media, or whe- 
ther the chlamydospores are put in damp cells, fruiting structures of the 
Isaria t5^pe are produced. 

The disease caused by S. uvella is rapidly transmitted to healthy in- 
sects ; in laboratory experiments a mortality varying between 60 and 90 % 
can soon be obtained. 

' 602 - Prosp&Ite!IaberIe$ei\d,E^mmo^tmusfQ>mslUQfDmspispentag^m 

In France. Foutders, S., in the Bulletin de la Socicte entomolo^;i(jae de France, No. 18, 

PP- 33-l-’335. Paris, 1919. ' 

As attention was drawn towards the end of 1918 to the appearance 
of Diaspis peniagona in France at various points on the Mediterranean 
shore (i), researches were begun with the aim of finding whether this scale 
insect was controlled by its natural parasite, Prospaltella berkseL 

The number of pierced scales of D. pmiiagona furnished an ahiiost 
certain sign of the presence of the parasite. In fact, a number of micros- 
copical preparations and rearing the adult insect in breeding bottles provided 
absolute confirmation of the forecast made. 

1K3EC1S, BTC. 603 - Btmhm mfimstnus^ a Beetle Injurious to Beans in California. — Campbell. 
, wjVMions n. E., in the V. S. Depi. of A^ric., Bulletin S07, pp. 1-22, 6 fig., i PL Washington, D, 

VASuons c., Jaatifiry 27, 1920. 

' Of late, bean growing, in California has been seriously affected by the 
y , presence of the bean weevil {Bmchus ntifimanus Boh.), 

, , Although this beetle was recorded for the first time in the United 

(i) See R., March, 1919, No. 408. {Ed.) 



IlSrSKCl'S, ETC.^ INJURIOUS TO VARIOUS CROPS 


677 


States in 1909, it lias probabty been present there since 1888. Wherever 
beans are grown in California, the beetle has beeti fomicl ; it not only de- 
creases the value of the product, but it has even led the farmers to reduce 
considerably the area devoted to the crop. 

B, riifimdnns has one generation a year and does not develop in dried 
beans. The egg stage lasts 9 to 18 daj^s, the larval stage 10 to 15 weeks 
and the pupal stage 7 to 16 days ; the adult lives from i to 8 months. The 
eggs are laid on the green pods in the fields from the middle of March to 
the middle of May ; the larvae are full-grown by August and September 
and the adults can be found from August to the June of the following year. 

The damage caused by the bean weevil is mainly due to the fact 
that the larva feeds and becomes the perfec-t insect inside the seeds Many 
imagines remain in the seeds for several months, thus rendering them unfit 
for food, but other imagines leave the seeds as' soou as they have passed 
the pupal stage, leaving round holes in the seeds at the place where the lar- 
vae have fed on the tissues. The appearance of these seeds decreases 
their chance of sale and, moreover, the seeds are not only lighter but have 
a reduced germinating powder. The germination power of infested beans 
is 20 to 40 % less than that of healthy ones. The germination of seeds 
one year old or more is only slightly less than that of new’’ seed. 

In America, there are no natural enemies of the beetle that provide 
an efficacious and sixre control. 

Exposure to a temperature of 77-82® C for over 90 minutes kills all 
the beetles present in the seeds. Fumigation with sulphur is not an effi- 
cient method of control. Carbon disulphide in the proportion of 112 gin. 
per cu. metre in a hermetically closed receptacle, causes the death of all 
the B. rufmmnus in the seeds. It has been found that, in seeds kept for 
two years, I all the beetles were dead. Seeds from late crops (after March i) 
are much less attacked than those from early crops (Nov. to March), 

604 - Insect Pests of the Groundnut in Queensland. — Jarvis e., in the Qmcmianii 
A'^riciUtuyal Jotmuilj Vol. XII, i^art pp. eoo-ao.i, 1 pi. Brisbane, 1910, 

The insects listed below’’ were observed by the author at Meringa, near 
Nairns (Queensland), on groundnut plants belonging to theSjiaiiish variety, 
grown for home use. Tittle or nothing has yet been publivSlied on insect 
pests of the groundnut in Australia, probably, on account of the small area 
of the crop in that country. * 

The following insects attack living plants : 

(1) Pseudococcus sp., very similar to if not the same as P. triftdii 
Forbes recorded from South America, where it chiefly attacks clover ; 
about 30 % of the crop sufiered in varying degree from attack by the scale ; 
various stages of the scale w^ere on the roots and other sixbterranean parts 
of the plant and were present in such numbers on the fruit as to cover 
them completely ; in certain cases, most of the fruits on each plant Were 
decayed and the foliage had faded; apparently, P. trifolii had not previously 
been recorded on the groundnut in Queensland. 

(2) A Pyralid {Glyphodes sp., or another microlepidopteron closely 
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related to that genus) ; in March, the larvae join the leaves of the plant 
together with silken threads, and eat the young shoots arcl leaf buds in 
the shelter thus provided, 

(3) Laelia sp. (fam. Lymantridac) ; adults of tliis Noctiiid moth 
were reared in February from larvae found eating groundnut leaves. 

(4) CMoridea assuUa Gn. (== HeliotJm assidta) ; the larvae of this 
Noctuid were fairly common and damaged the young leaves and tender 
shoots. 

(5) Chi obsoleta F. (~ H. armigera Hb.) ; a few larvae attacked 
the young leaves to a slight extent, 

(6) Atractomorpka cremticeps Blanch, (fam. Acridiidae). 

(7) Cyrtacanthacris sp. (fani. Acridiidae) ; tliis orthopteron, like the 
previous one causes slight damage to the leaves. 

(8) Isodon ptmciicoUe (fam, Scarabaeidae) ; the adults of this beetle 
were recorded from Sandgate in 1917 as damaging the plants by eating 
the stems just below the surface of the soil. 

Insects that attack stored groundnuts : 

(1) Homoeosoma vagella Zell. (fam. Pyralidae) ; the larvae of this 
P3ualid attacked some Giant Peanut groundnuts from Cairns ; they live 
on the seeds and, when full grown, they leave the pods and pupate in silken 
cocoons. 

(2) Tribolimn feymginetim Fab. (fam. Tenebrionidae) ; common 
in stored groundnuts ; T, confusum Duv. has already been reported as 
injurious to groundnuts in America. 

(3) CatpopMlus sp. (fam. Nitidulidae) ; some adults of this beetle 
w^ere attracted by dry groundnuts kept in a tin ; they probably fed on broken 
nuts, residues, etc. 

605 - Ceelaenomeijodera. eiaeidis n. sp,, a Beetle harmful to the Oil Palm 
{Eiaeis g^iiineeMsis% in the Gold Coast, Africa. — jviaulie:, s.,in tiie Bulletin of 
Entomological Re^icatchf Vol. X, Ft. 2, pp. i 7 i-i 74 » 3 iig. I,ondoia, Janimry, 1920, 

The author describes, as a new species, a beetle named Coelaemnic- 
nodera elaeidis (siib-fam. Hispinae, fam. Clirysoinelidae), which is reported 
to be injurious to the oil pahn {Elaeis guineensis) in the Gold Coast, Upper 
Guinea. 

From information supplied by Mr. W. H. Pattkrsox, Government 
Entomologist in that British colon}^ the 'insect has suddenly become in- 
jurious and is said to have destroyed all the leaves already open of several 
thousand palms in a single district. A similar invasion occurred in 1909, 
but ceased as soon as the next miny season came on ; after that period the 
insect was very rare. The total damage is apparently considerable when 
the beetle is numerous. Regarding the nature of the damage, the larvae 
bore galleries in the j^oling buds and the adults destroyed the young leaves 

606 - An llnMentifiei Dipterous Pest of Celery in Cyprus. — The Cypms Agricuimml 
JoitrnaJ, Vol. XIV, Pt. 3-4, Vol. XV, Pts. i, p. 152. Nicosia, Jtily-Oct,, 1919, Jaii, 1920. 

' A dipteron belonging to the’ sub-family Ttypaneidae, but not yet spec- 
ifically identified, was recorded in 1919 on celery, which was attacked by 
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large numbers of the insect. The cHirteron lays its eggs on the leaves, and 

tlie larvae mine in tlie leaf, eating the pareiiclij^nia. 

Tlie presence of the larvae is shown by patches of vaiyiiig extent on 
the leaves. All attacked leaves should be cut off and burnt at once ; this 
prevents the appearance of a second generation of the dipteron and, com 
seqiiently, a second attack. 

607 ~ NeopAjIMpbis podocarpi n. gen., n. sp., an Aphid Observed on Foifo- 
carpUS macrophyiia in Japan. — Takiahashi R., in the Canadian Eniomolof^ist^ 
Vol. lylT, No. I, pp. I9'20, I ilg. lyondon, January, 1920. 

The author gives a systematic description of a new species and genus 
of aphis named N eophyllaphis podocarpi, and found on the leaves of Podo- 
carpus macrophyiia at Megnro (Tokyo). The winged and vnngless forms 
both appear from May onwards in the second and following generations. 
The sexuparous forms are wingless, but it is interesting to note that the 
oviparous female and the male as well are winged ; these forms appear 
ill September. 

As is often found with species of Siphomphorina, the wingless vivi- 
parous females may produce either winged or wingless forms, but the 
winged females only produce apterous formk 

The new genus is closely related to Phyllaphis Koch., but differs from 
it in several characters. 

608 - CAeimatobja brum at a, a Maerolepidopteron Injurious to Cherry Trees 
in the Rhone Valley, France* — Blanchard, E., in Vie agricok et mrale, Year IX, 
Vol. XVI, No. 10, p. 169. Paris, March 6, 1920. 

The winter moth, Cheimatobia brimiaia, has been a pest for some years 
in the Rhone valley, especially in the north of Ardeche and the Loire de- 
partment. The invasion has gradually spread up the Rhone valley and has 
been found at certain places in the Roanne district. 

Orchards of cherry trees have suffered most. In the Rhone valley, 
some Were found whose foliage had been entirely scorched, and the crop 
was consequently much reduced. 

The author has tried to j&nd out a method of control, complementary 
to that which consists in the use of bird-Hnie. The transformation into 
the perfect insect takes place in the soil, but at a depth that it is dif- 
ficult to estimate on account of the vegetable remains that cover the sdiL 
In 1916, the author injected carbon disulphide into the ground around 
some isolated trees which had been heavily attacked by the pest during 
the previous year. The injection was at the rate of some 600 kg. per hec- 
tare and was used at distances 50 cm. apart in every direction. Satisfac- 
tory results were obtained, as the number of female moths caught on the 
bird-lime was much smaller than on trees around which no carbon disul- 
p.hide had been injected. However, the moth attacked the treated trees 
in spring, which showed that the treatment was not sufficient. Therefore, 
some more efficacious method should be sought, and the injections of carbon 
disulphide should be made closer together than they were in 1916, 

The pest climbs the tree when the first cold weather arrives, a period 
which varies from one year to another. 
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609 ™ Insects lEjmloiis to ttie AlmoBd Tree in Palestine*— blair , k . c,,m The En- 

iWHolopsls" Monthly Mtivaaine, Series 3, Vol. VI (Vol.UVl), No. 61 (N . 66S), p, 13. 
Ronclon, Januarv, 

3Ir. G. Garb of Xew York, vdio lias recently travelleed tliroiigii Pa- 
lestine, sent to the British Museum (Natural History), for identification, 
three sjiedes of insects wliich he stated caused serious damage to almonds 
growing in Palestine. 

Two of the insects received were wood or bark-boring heette : Cap- 
iiodis carbomn’a King (fam. Buprestidae) and Eccoptogaster 
dmygdali Guer. (fam. Scohdidae) ; the third is' the aphid Tubcrodryohim 
pars i cae Cholodk. 

It appears that Capnodis carbonaria has not previously been recorded 
as iiijtirious to the almond tree. The specimens in question were taken 
from trees in the Gderah colony, south of Jaffa (Palestine), on July 10, 1919. 
Fullgrowii or nearly full grown larvae were found boring galleries between 
the bark and the rvood in the subterranean part of the trunk and roots. The 
larvae pupate inside the galleries they have bored. The insect has also 
been found in other localities, particularly in the colonies of Ekron, Beer- 
Jacob, and Pislion, and it is assuming great economic importance in connec- 
tion With almond growing in Palestine. 

Capnodis cariosa and C. ienebrionis T. have been recorded in Dalmatia 
as injurious to plum and cherr>^ trees, to -which they cause harm similar 
to that done to the almond tree by C. carhonaria. 

A note appended to the present paper states that Mr. J. J. Wauker 
has often found two or three species of Capnodis — amongst which C. 
ienebrionis is the commonest — on the trunks of old apricot and other 
fruit trees at Salonika, in Besica bay, and in other regions in the eastern 
Mediterranean. These species, with Chalcophora stigmaiica Dalm., had 
evidently developed in the trees, which had already been attacked by 
their laiw^ae. 

5 io - Phryjtieta spinator^ a Beetle Injurious to Fruit Trees and Other Plants in 
South AIrlea. — Gunn, D., in The AgrlcuHural Jourml of South Africa, Vol. X, No. 58, 
pp. II 25, 14 tigs. Johannesburg, 1915). 

Morphological and biological description of Fhryncta spinator F., more 
or less common in the Union and also known in Bhodesia, British East 
Africa, Nyassaland, and the Belgian Congo. 

The larva damages fig trees and willows most, by hollowing out, im 
the lower part of the trunk and sometimes in the roots, numerous galleries 
w^hich hinder the growth of the tree, cause a decreased yield in the case 
of the fig tree, and make the plant less resistant to mechanical strain. 
When the attacks are repeated and serious the tree usually dies. It some- 
times happens that the beetle lays its eggs in peach and pear trees situated 
near infested fig and willow trees. 

The adult insect does considerable harm by eating the bark of many 
plants : — Willow, fig, apple, apricot, peach, nectarine, pear, plum, vine, 
MeMa Azederach, Cupressus Imitanim and C. horizontalm ‘ 

Nothing is known concerning the 'existence of 'natural parasites of^ the 
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eggs and larvae of Fhf, spinator. Imagines collected on fig and willow trees 
have been found to be attacked by Isaria sp., but it seems that this fungus 
is not to be counted on as an efficient means for controlling the perfect 
insect. 

In the case of the fig tree, the larvae hidden in the easilj^ recognisable 
galleries in the trunk can be killed with the drawn-out tip of a knife or a 
strong, flexible wire; if the larvae are hidden deep in the roots and thus out 
of reach of a wire, a little paraffin or carbon disulpliide should be injected 
into the gallery, which should then be stopped up. 

After the larvae in. the galleries are destroyed in this way, it is adwsable 
to prevent deposition of further eggs, to protect the trunk in October (the 
adults begin to appear in Kovembei*) hy means of close-meshed wire 
gauze, the two ends of wliicli are tied close together with strong string, 
but taking care that the part where the gauze is tied is sufficiently far from 
the trunk to prevent the insect from lajdng its eggs on the bark through 
the meshes. 

Bands made of paper covered with tar or carbolineiim, as well as paint- 
ing the trunk with these tw o substances are not to be recommended as they 
injure bark of the fig tree. Sprajdng the trunk with insecticides is also 
inefficacious. 

The fig tree should be cultivated in such a way as to have a single trunk, 
so that the cluster shape or the presence of several stems on one tree should 
be avoided. The growth of weeds during summer should be prevented a 
they provide shelter for the beetle and make it difficult to see where the 
eggs have been laid on the bark. The growth of fig trees near willows 
should be avoided also, because the willow^ is the chief food of this 
cerambycid. 

Fig and willow trees that are severely attacked by the beetle and, for 
this reason, of no further utility’ should be removed and carefully and com- 
pletely destroyed. 

6i I - The Orange Tly {Ceratitis capitataX Injurious to Peaches in Madagascar. — 

Beoendrb, X., in the CompUs rendns des seances dc la SocUU de Biolo2ief Vol. B^XXIXI, 
No. I, pp. 8-9. Paris, 1920. 

As a complement to the information published in 1915 (i), the authoT 
now communicates the fact that, in December, 1917, and January-Fe- 
bruary, 191S, he has again observed the presence of CeratUis capUata, 
wudely distributed in the neighbourhood of Tananarive (Madagascar), 
where it injures peach trees. 

Peaches produced by^ trees from the Cape, gathered towards the end 
of December, 1917, before completely ripe, apparently healthy, and kept, 
in the laboratory, showed after a few days the presence of Ceratitis lan^ae 
in their pulp, in which the pest produced the usual alterations. 


(i) See R.i June, 1915, No. 670. {Ed.) 
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I, I^E SERVICE DE PROTECTION DES PLANTES DANS LES DIVERS PAYS (The Present Organizai^oa of 
the Services for the Control of Plant Diseases in the Different Countries). (Thiid Edition, 


1914, 355 pp , 4to) Frs. 4.00 

2. Production et consommation des dngrais chmiqdes dans le monde (World Production and 

Cor^umptioa of Chemical IVIaanres). (Second Edition, 1914, 162 pp. 5 diagrams, 2 maps, 8vo) a 3.50 

3. Da ltjttb contre les sauterelles dans les divers pays (The Campaign against I/>ctists in 

Various Countries). {1916, 188 pp., Svo)"^ » 3.50 
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1. D'activit^ DEI x’Institut International d’ Agriculture dans le domaine de la coop6« 
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of Agriculture in the Field of Agricultural Cooperation, Insuiance and Credit). {1912, in 
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2. Monographs on agricultural Co-operation in Various Countries, Vol. I (1911, in French, 

457 PP i and m English, 451 pp., Svo) {out of print) 
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3 An Outline of the European Co-operative Credit Systems (Second Edition, 1 9 1 3, 72 pp. , 8vo) » 0,50 

4. D’ ORGANISATION. DE LA STATISTIQUE DD LA COOPERATION AGRICOLE DANS QUELQUES PAYS 
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160 pp , Svo) {out of print) 

5 1 / ASSURANCE- GRfeLE DANS QUELQUES PAYS ET SES PROBLfeMES (Insurance against Hail in Some 

Countries and its Problems) (1911, no pp., Svo) {out of priM) 

6. Agricultural Credit and Co-operaoton in Italy : Short Guide to Rural Co-operation 

IN Italy (1913, in English, 35 pp. and in Italian, 34 pp., Svo) {out of print) 

7. DA CRISE ALIMENTAIRE EN SUISSE ET ENACTION ESPSRC^E PAS L’I^TAT POUR LA SURMONTER (The 
Pood SufP’y Crisis and State Action to overcome it). (1920, m French and in Italian, 

2d pp., Svo) Frs. t.oo 

8. De d:6vkloppement agricole et ^Sconomique du B^sil (The Agricultural and Economic 

Development of Brazil (1921, in French and in Italian, 24 pp., Svo), » i.oo 
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lande (Pioflt Sharing m Agriculture in Great Britain and Ireland). (1921, 27 pp, Svo) . . x r.oo 


e) Other publicatioiis. 


1. D'lNSTiTUT International d’ Agriculture, son organisation, son activity, ses rIsultAts 

(The International Institute of Agriculture : its Organization, Activity and Results). (1914, teJ 

in English, 46 pp., in French, 44 pp., in Italian, 44 PP ; and in Spanish 46 pp. ; iHustr.; Svo) Frs. 

2. Douis-Dop : De present et l’avenir de l’Institut International d*Agiiicultiire (Con- 

pfeENCK) (Present and Future of the International Institute of Agriculture). (Addr^s). (1912, 

6 pp., Svo) (out of prir^) 

3. Santugo Aldunate: El Instituto Internaqonal de Agricxjltura y su bsiportancia 
^ PARA LA AMtoCA Datina, EN ESPECIAL PARA CHILE (Couferenda) (The International In- 
stitute of Agriculture and its Importance for Datin Amdtica, espedally for Chile) (Address). 

(I9i3» 30 pp., Svo) Fra. fLio 

4. Douis-Dop : D'ckuvre de lTnstitut International d’AgriCulture (The Work of the Interna- 

tional Institute of Agriculture). (In English, 1 918, 127 pp, ; in French, 1918, 127 pp. ; in Italian. ' 
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agricultural intelligence 


general information 

612 - Protein Requirement of Maintenance in IKten and the Nutritive Effleieney of 
t Bread Protein. — Shbkman, H. C., with the Co-operation of Guxei, L. H. and Osier- 

BERG, E. (Department of Chemistry, Columbia University, New York), in The Journal 
of Biological Chemistry, Vol. XEI, No. i, pp. 97-109. Baltimore, M. D., Jan., 1920/ 

A report of the net results of earlier experiments upon the protein 
requirement in the maintenance metabolism of man which were suitable for 
direct quantitative comparison, together with the data of the authors’ 
own experiments upon a dietary in which nearly all the nitrogen was taken 
in the form of wheat bread. 

Probably the best indication of the normal protein or nitrogen require- 
ment can be obtained by averaging the observed nitrogen output in 
ail available experiments in which the intake appears to have been barely 
sufficient or not quite sufScient to balance intake with output. Since, 
however, the protein minimum thus determined is influenced by the ac- 
^tion of carbohydrates in economising protein and fats (i), the results will 
be comparable and will bear directly upon the practical problems of pro- 
tein requirement in food economics, but only in those cases in which the 
energy value of the experimental ration is at least approximately adjusted 
to the energy requirement of the subject. In order to minimise the per- 
sonal equation in the interpretation of the work of others, the authors’ 
uniformly excluded all experiments showing a loss of body nitrogen greater 
than I gm. per day. The general average of the log experiments that re- 
mained shows an indicated requirement of 0.635 of protein per kg. 


(i) See R. No. 1918, Nol 1195 and 1196; M. Apiil, 1920, No. 380. (E^.) 
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of body weight, or 44.4 gm. per “ average man ” of 70 kg. per day. The 
minor differences between the sexes are 0.633 with men, and 

0.637 women and therefore can be neglected. Although 

this represents a large anioimt of work from numerous sources, so that 
errors due to individual peculiarities etc., are iniiiiniised, the data of indi- 
vidual experiments, however, are rather ^divergent. If the extremes are 
rejected, and attention is paid only to 94 or 76 experiments out of 109, 
the protein requirement becomes respectively 43 or 41 gm. per man of 70 kg. 
per day, compared with. 45 gm, for the 109. The more critical the selection 
included in the average, the lower the indicated protein requirement 
becomes. As a general average, it can be estimated at abotrt 0.6 gm. per 
kg., or 42 gm. per 70 kg. per day. 

The authors have previously shown that the protein of rations consist- 
ing essentially of maize or oatmeal supplemented only by small amounts 
of milk (the latter furnishing but 10 to 20 % of the food protein) , may be 
full}^ as efficient in the maintenance metabolism of man as the average 
protein or ordinaiy’- mixed diets. 

The authors give the data of a series of experiments (i) in which or- 
dinary (white) wheat bread furnished over 95 % of the protein consumed, 
and which demonstrated : i) That practical equilibrium was maintained 
on an intake of a little less than 0.5 gm. of protein per kg. of body weight 
per day ; 2) that the protein of wheat bread showed as high an efficiency 
ill maintenance as would be expected of the protein of mixed diet in general. 
This result is in accordance with the findings of Hixdhede and of Mor- 
gan and Hintze and also of Osborne and Mendee and of Me Coeeitm 
and his associates, that the wheat protein that suffices to maintain body 
weight in adult rats is about 5 to 6 % of the total calories of the food con- 
sumed, Thus, as there is an average requirement of about 0.6 gm. of pro- 
tein per kg. of body weight per da5^, this corresponds to 2.4 protein calories, 
or 6 % of the 40 calories per kg. wffiich is commonly accepted as a fair aver- 
age energy requirement for moderately active people. 

It appears that a standard allowance of i gm. of protein per kg. of 
body weight per day, supplemented by milk products, provides a margin 
of safety ; the latter should be more liberal in proportion for growing chil- 
dren and for pregnant or nursing mothers. 

613 - He lutdtive Value of Yeast Protein. — Osborne, t. b. and Hendel, e. b. with 

the Co-operation of Ferry, E. E- and Wakeman, A. J., in The Journal of Biolo:;ical Che- 
mistry, Vol. XXNVIII, No. 2, pp. 223-2:37 -f I Chart. Baltimore M. D., June, 1919, 

The idea of using yeast as a source of food protein for man and the 
higher animals is not new, although it has been given renewed emphasis 
through the war. It also presents the possibility of a synthetic production 
of protein from exceptionally simple compounds, and in addition, its use 


(i) Sberman, H. C. 'and Winters, J. C., Journal of Biological Chemistry, VoL XXXV, 
p. 307, 3:918 : Sherb^an H. C., Winters T. C. and Phillips V., Ibid., Vol. XXXIX, No. i, 
p. 53 , 1919. 
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‘"'in supplying water-soluble \ut amine -was recently demonstrated [Journal 
of Biological Chentisiry, Vol. XXXI, p. 149, 1917 ; American Journal of 
Physiology, Vol XLV, p. 431, 1918). Although the statements on this 
point are not in uniform agreement, it has repeatedly been found that in 
the case of both adult men and animals, the utilisation of the nitrogenous 
components of yeast, as judged by the coefficient of digestibility and by 
the nitrogen balance is good. Feeding experiments with growing animals 
with the most exacting requirements for physiologically adequate protein 
are particularly useful for determining the utility nitrogenous nutrients. 
Apparently, there are no records of prolonged growth when yeast was the 
sole source of protein. Owing to this the authors kept rats for more than a 
year upon a diet in which 3^east was the sole source of nitrogen as well as 
water-soluble vitamine. The results showed a nitrogen utilisation in several 
cases of 74 to 83 ^be fact that animals can tolerate such large quanti- 
' ties of a food product vSo unique as ^mast, obviously indicates that toxic 
substances must be excluded. In other experiments in which yeast was 
used solely as a source of water-soluble vitamine, the animals grew vigor- 
ously to adult size, but were vSterile, with a very few exceptions, as the 
testes showed an absence of germ cells. 

Other investigators have described similar conditions among animals 
fed on diets deficient in water-soluble vitamine. 

614 - Maintenance and Production Value of some Protein Mixtures. — hart, b. b. and 
Steeneock, H. with the Co-oj)eration of Betcher, F. in The Journal of Biological Chemi’ 
stry, Vol. XXXVIII, No. 2, pp. 267-285 -f Charts 3. Baltimore, M. D., June, 1919. 

The efficiency for growth of a protein mixture depends upon the quali- 
tative and quantitative composition of its amino-acid content. The sup- 
plementing effect of specific amino-acids for certain definite proteins has 
been especially studied by Osbornb and Mkndeu, but up to the present 
time very little data have been accumulated on the efficiency for growth 
of practical protein mixtures in common iise, both in human and in animal 
nutrition. McCobbum has shown the relatively low efficiency for growth 
of the cereal grain proteins when fed alone or in mixtures, and a much 
higher utilisation of casein and milk proteins. Ham and Humphkey de- 
monstrated that there is considerable variation in the utilisation of protein 
mixtures from plant sources for milk production. These studies have a 
4^cided practical bearing, as they show how a greater utilisation of a poor 
protein mixture can be obtained by adding some single protein, or a mix- 
ture of several with the proper supplementing qualities. 

At the present time definite knowledge is needed as to what products 
and in what amounts efficient supplementaiy effects be secured to obtain 
the maximum utilisation of the cereal proteins. Bearing this in mind, the 
authors carried out experiments with pigs. The results, which are shown 
in charts, contain the following facts of practical importance : — - 

Cereal grain proteins of low production value are not appreciably in- 
* creased in efficiency by supplementing with a maize kernel protein concen- 
. trate, such as gluten feed, or by a legume roughage, such as alfalfa ; even the 
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proteins of flaxseed ineal (oilmeal) wlien constituting 5^ % of the 
ration did not increase the efficiency of those of the maize kernel, 
but when they constituted 20 to 25 % of the ration, there was an 
evident increase. 

The elective supplementing of cereal proteins, cereal proteins + al- 
falfa proteins, or cereal proteins + cabbage and potato proteins, was ac- 
compHslied by additions of either milk or whey, or meat or fish proteins. 
The two former were the most efiective. With but 16 % of nitrogen 
coming from the whey proteins, the efficiency of a maize + alfalfa + whey 
mixture was made nearly equal to that of a similar mixture in which 27 % of 
nitrogen came from skim-milk proteins in place of whey proteins. 

The tankage proteins were not quite so eflective in their , supple- 
mentary relations as were those of milk ar whey. 

The 18 % of nitrogen in a maize alfalfa tankage ration was prac- 
tically as efficient as when 35 % nitrogen was supplied. It is to be expected 
that variations in the efficiency of the proteins of such commercial pro- 
ducts as tankage, fish meal, meat scraps, etc., will occur, dependent upon 
what proportion of their total proteins is derived from the less active and 
incomplete albuminoid group, such as elastin, collagen, keratin, etc. 

Meat crisps or fish meal fed with starch and serving as the sole source 
of nitrogen show^ed efficiencies of only 40 %, whilst milk proteins used 
under similar conditions showed a value of 60 %. 

The protein mixture of maize and milk, or oats and milk, showed 
production values of 60 to 65 %, with approximately 25 % of the nitrogen; 
derived from skim milk, *l?idiilst the efficiency of a maize and tankage protein. ' 
mixture, or a barley tankage mixture was about 40 %. In the latter 
case approximately 30 % of the nitrogen was derived from tankage. It 
appears fairly certain that either milk or meat will supplement the pro- 
teins of the various cereal grains to approximately the same degree, i. e., 
tankage when used to supplement barley, oats, or maize, will yield a pro- 
tein mixture of similar production value. In the same way, milk will 
supplement the various cereal grains, but in every case with more effi- 
ciency than tankage. This being granted, the choice of cereal grains for 
feeding animals depends entirely on their price when tankage or skim milk 
is added as a supplement. 

Further experiments, which touch human as well as animal nutrition, 
indicated that a protein mixture drawn from 5 common sources, viz.," 
rice, wheat, maize, potatoes, and cabbage showed a low value for growth 
when the protein level was brought to a basis comparable with the other 
experiments, i.e., 13.3 %, by the use of a protein concentrate such as 
wheat gluten. The producrion value of this mixture was 19.4 %. When 
the nitrogen of the wheat gluten was displaced by an equal amount of 
meat crisps nitrogen, the efficiency rose to 32.7’%, and when replaced by 
an equivalent in milk nitrogen it rose to 47%. The efficiency of the 
latter mixture was not so high as a maize-grain-milk protein, mixture, due 
largely to the greater faecal losses involved in the mixed ration containing ^ 
cabbage.; ’ 
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615 - The BIstrlbEtlon of Water-Soluble Vitamlue. — Osborne, t. b. and jVXendei:., E. b 

with the Co-operative of Ferry, E. E. and Wareman, A. ].j in The Journal of Biolo- 
gical Chemistry j Vol. XXXIX. No. i, pp. 29-34 4 - 2 Diagr. Baltiatore, M B., August, 1919. 

The water-soluble vitamiiie is widely distributed in ordinary food pro- 
ducts and it is also present in cottonseed, millet seed, flaxseed, Kafir corn, 
benipseed, cabbage, alfalfa, clover, timothy, spinach, potato, carrot, and 
coconut meal. To this list the authors added the onion bulb, turnip root, 
"iSie leaves, stem and roots of the beet, and the tomato fruit. 

It is also important to know ' the comparative value of the different 
natural foods with regard to water-soluble vitamine and nutrition, and the 
authors have conducted experiments with this in view. 

To permit more accurate comparisons of the water-soluble vitamine 
content of natural foods, the procedure adopted consisted in feeding each 
day small, known quantities of the vegetable product under investigation, 
apart from the basal ration which was fed ad lib. In this way the effects 
of the different food substances could be compared, based on the water- 
soluble vitamine content. It was found that the samples of clover, alfalfa, 
and timothy hays used to furnish the water-soluble vitamine were much 
less, efficient than the dried immature specimens. The fact that this dif- 
ference exists, may have importance in feeding young animals and dairy 
cows. Consequently the authors advise that hay made from immature 
clover or alfalfa be used to replace a part at least of the milk fed to young 
stock, whilst the hay ordinarily given to dairy cattle should be replaced by 
;^hat from less mature plants. 

616 - Probable Relation between the Fat-soluble ¥itamine and the Yellow Plant Fig- 
ment. — I. SxEENBOCK, G., WMte Cbm versus Yellow Com and a Probable Relation 
between the Fat-soluble Vitamine and Yellow Plant Pigment, in Science, Vol. E> No. 1293, 
pp. 352-353. Philadelphia, Oct. 10, 1919. — 11 . vSxeenbock:, H, and Boutwell, P. W., 
with the Co-operation of Gross, E. G., and sell, M. T., Fat-soluble Vitamine, the 
Comparative Nutritive Value of White and Yellow Maize, in The Journal of Biological 
Chemistry, Vol. XEI, No. i, pp. 81-96. Diagr. 7, Figs. 2. Baltimore, M. D., Jan., 1920. 

The distribution of fat-soluble vitamine in various roots was inves- 
tigated by Steenbocx, at the University of Wisconsin, Madison who 
concluded that, whilst coloured roots (carrots and sweet potatoes) are 
rich in this vitamine, the white roots (sugar-beets, mangels, dasheens 
^^and Irish potatoes) contain a negligible quantity or none at all It is 
the same with the maize. The yellow maize has, all things being 
equal, a much higher efficiency in assisting in the development of young 
stock thus fed, than the white grain- Red maize, with a white en- 
dosperm free from yellow pigment, gave, in experiments with rats, 
the same result as white maize, although somewhat inferior, A varie- 
gated maize with white, yellow, red and blue grain resulting from the predo- 
minance of yellow and red) gave results intermediate between those 
obtained with yellow and white maize. 

There have also been other cases of possible correlation between 
the simultaneous occurrence of yellow pigment and fat-soluhle vitamine. 
% Osborne and Mendee found that whilst the yellow petroleum oils contain 



RURAL hyctIEne ™ agriclt:.tural meteorology 


AGlICULTOKAf. 


this vitamine, it is lacking in beef suet, Fiirtlier, butter fat may be divided 
into 2 parts : One without colour and without ^it amine, and one a yellow 
liquid containing \dtamine. SteEnbock and his collaborators have verified 
the fact that in the series of petroleum oils, the vitamiiie content is rather 
greater when the yellow pigment is more intense. Consequently, the vi- 
taniine ought to be found w’here the yellow pigment itself, or a. compound 
in close relationship with it, is present. If heated, butter loses the vitii- 
mine, and at the same time, loecomes decolorised. 

617 - Behafiouro! B&cterium coli in Milk. Gorini, C in AiU della ReaU Accademia 
dci Lincei Serie Quinta, Rendiconti, classe di vScienze flslclie, niatcmatiche e natnrali) 
Vol. XXIX, Pt. 3, pp, ii4-ii3. Rome, Feb. i, 1920. 

The biochemestiy of Bacterium coli is a subject of much discussion, 
and one of the most debated points is its behaviour in milk. The author 
studied this question in the Bacteriological Laboratory of the Royal School 
of Agriculture, Milan, and has obtained results which led him to the follow- 
ing conclusions : 

Bacilhs coli develops differently in milk cultures according to its acidi- 
fying power. That is why it is possible to classify them into two types ; i) Po- 
wer ful acidifiers which cause coagulation even when the milk has under- 
gone, owing to sterilisation such changes as to acquire a brownish tint ; 
2) weaker acidifiers, w^hich by means of its rennet enzyme, only cause 
coagulation when the milk has been so treated during sterilisation as to 
preserve its white colour. The best w^^ay would be, if possible, to have milk 
produced antiseptically, so that any far-reaching process of sterilisation 
would not be necessary. 

The distribution of the two types of coli in the various media show 
the vigorous t^^pe more frequently in forage and the weaker type in the 
excrements of man and cattle. In milk, the proportion varies owing 
to the double means of contamination through excrement and forage. 

The general conclusion from these observations is that the diagnostic 
value of the coagulating power of coli becomes augmented, and several dif- 
ferences of opinion on this subject, especially with regard to the hygiene 
of water, can be smoothed over. 


CROPS ANB CUI,TIVATiON 

618 - Effect of Frost on Maize on the Tablelands in New South Wales^ Australia, — 

Wenhoi^, H., in The Agricultural Gazette of New South Wales, Vol. XXX, No. 7, pp, 509- 
511, Sydney, July, 1919. 

On the tablelands in New South Wales, frost is one of the meteorolo- 
gical factors most harmful to maize, and considerably shortens the grow- 
ing season, exposing late varieties which have not yet reached maturity, 
to injury from heavy frosts. 

The season without frost is limited by the late spring frosts on the one 
hand, and by the early autumn frosts on the other. The latter have the 
-more marked influence for the following reasons : . - 

"IlfWISj' 
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(i) The plant in the first stages of development is much less sensi- 
tive to the affect of low temperatures than in the cobbing stage when the 
turgid tissues contain a large percentage of water (very diluted cell sap) . 

{2) In the spring some varieties are comparatively resistant to cold, 
whilst in the autumn, during the stages of earing and cobbing, all the 
varieties, without exception, are unable to withstand very low temperatures. 

(3) Several varieties of maize, even if injured by the spring frosts, 
are capable of developing fresh suckers, which grow normally and replace 
the dead main stem. 

(4) If total permanent injury is caused, replanting is always pos- 
sible. 

Tor these reasons, the following recommendations may be made : 

(1) Very early varieties should be chosen, such as Early Canada and 
Gehu (flint varieties,) Minnesota 23, Golden Glow, Ebrth-Western Dent 
and Silver King (dent varieties). 

(2) Acclimatised seed should be used and rigorous selection for early 
maturity varieties should be carried out. 

(3) Sow as early as possible. 

(4) Sow thinly to encourage stooling. 

(5) Hasten maturity by applying superpho.sphate at sowing time 
(an advance of 15 days is obtained.) 

(6) Avoid the use of very large amounts of soluble nitrogenous 
fertilisers (ammonium sulphate and sodium nitrate) which tend to delay 
maturity. 


619 - Halation of the Moisture Equivalent of Soils to the Moisture Properties under 
Field Conditions of Irrfeation. — Harding, S. T., (irrigation and Hydraulic Engineer, 
Berkeley, California) in Soil Science, Vol. VIII, No. 4, pp. 303-312, Figs 5, Balti- 
more, 1919. 

In studies of the water requirement of soils under irrigation, or to be 
irrigated, some oritefion which will furnish an index of the soil moisture 
properties is needed. This index can be expressed in a moisture equi- 
valent (i) ; the comparison of this equivalent with other soil properties 
has usually only been made under laboratory conditions. The author 
reports on investigations dealing with the critical moisture points of soils, 
under the actual field conditions of irrigation practice. 

The data given were secured from a wide range of soils, and include 
more than 9150 individual moisture determinations. The xesults discuss- 
sed covered a total of 136 determinations of moisture equivalents varying 
in numerical value from. 4.1 to 37.6, and made in various parts of 
the Eastern United States from 1913 to 1918. Comparisons of moisture 
conditions were made both for the surface foot of soil and for the 
average of the upper 5 feet, between the maximum field capacity ap- 
plied to soils shortly aften irrigation, the, normal field capacity at from 
I to 3 days after irrigation, and the usual moisture before irrigation and 
the wilting of the crop. 
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(i) See R,, 1919, No. 422, Note. {Ed.) 
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This comparison shows that there is a fairly constant, relationship 
between the moisture equivalent and the various moisture properties 
of soils, which appears to offer promise of utility in determining moisture 
properties and probable irrigation practice of soils, where irrigation is 
contemplated, particularly as regards the depth of water retained after 
irrigation, with its effect on the depth to be applied and the necessary 
frequency of application. However, although the data presented indicate 
the nature of the relationship between the different properties studied,' 
they are not sufficient to fix the numerical values except in a very general 
way. It appears that the relationship is not a linear one, that is, measur- 
ed in one dimension only, except in the case of the wilting coefficient (l) ; 
under normal field conditions, this last relationship would have been lower 
compared with that based on experiments with limited volumes of soil. 

The maximum depth of water per foot depth of soil, retained for 
the upper 5 feet of soil was about 1.25 inches, which indicated that depths 
of single irrigation in excess of 6 to 8 inches, even under favourable soil 
conditions, will not be retained in the upper 5 or 6 ft. of soil. This conclu- 
sion is in accord with the results of general field observations from many 
sources (2), 

620 - Cause of the Unproduetivity of ^^Raw Subsoils in Humid Regions. — HcKiller, 
P. R. (Agricultural Experiment Station, University of Minnesota) , in Soil Science, VoL VII, 
No. 3, pp. 233-236, bibliogr. of 4 works. Baltimore, March, 1919. 

Harmer has previously shown that certain subsoils, even when ino- 
culated, are less productive than others with regard to alfalfa (3). 

The results of vegetative experiments carried out by the author with 
soils similar to those employed by Harmer, show that an application of 
potassium sulphate and disodium phosphate, removes the '' rawness of the 
above-mentioned subsoils, and renders them equally productive towards 
alfalfa as the corresponding surface soils. This proves that “ rawness ” in 
these cases is due to lack of readily available mineral nutrients. 

621 - Potessium-Bearing Minerals as a Source of Potassium for Plant Growth. — 

De Turk, E, (University of Illinois), in Soil Science, Vol. VHI,No. 4, pp. 269-301, Tables 
12, Bibliogr. of 69 works. Baltimore, Oct., 1919. 

The earth's crust, to a depth of 10 miles has been estimated to contain 
an average of 2.32'% of potassium ; more recent calculations place the 
estimate at 2.46 %, which indicates that the problem of potassium for„, 
agriculture is one of liberation rather than of supply for normal agricultural 
soils and the common farm crops. ^ 

After a review of previous investigations connected with this subject, 
the author passes on to his own researches which included 4 experiments 
carried out for the purpose of obtaining information on the following ques- 
tions ; a) Will applications of primary potassic minerals to peat soil affect 


(1) See R. 1912, No. 903. {Ed,} 

(2) SeeMosiER J. G. and Gusxavson-, A. E., Soil Physics mtd Mam^ement Philadelphia, 
1917- {Ed,) 

(3) See R., 1919, No. 162. [Ed,) 
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tlie yield of crops grown therein ? b) To what extent can crops utilise the 
potassium in those minerals ? c) Is the availability of the mineral p0“ 
tassium for plants affected by the presence of actively decomposing or- 
ganic matter or of magnesium or sodium chlorides ? d) What are the effects 
of the above-mentioned decomposing matter upon the amount of potassium 
which can be extracted by water from these minerals under soil conditions ? 
e) What effect does decomposing organic matter have upon the solubility 
of the mineral potash in the absence of soil ? /) What is the explanation 
of the low availability of the potassium of dune sand ? 

The author employed in these researches minerals containing the 
following amounts of total potassiun : Orthodase ii %, microcline 11.23 %, 
leucite 9.49 %, alunite 8.32 %, ignited alunite 13,73 %, lepidolite (i) 
8.99 %, limestone 0.21 %, and calcium carbonate 92 % (approximately). 
The organic materials used were : Clean, finely ground, alfalfa hay, and 
prairie hay, fresh cow manure without litter, dried at low temperature and 
ground ; and the same without drying ; pure chemicals w^ere also used. 
Buckwheat was employed for the pot cultures. 

Results showed that finely ground potassic 'minerals increased the 
3deld of buckwheat in peat soil by 21 to 34.8 % ; but lepidolite was detri- 
mental, expecially if present in large amounts. These results should, 
however, be confirmed by further experiments and with other cultivated 
plants. The addition of crop residues, manure, soluble sodium or mag- 
nesium salts to peat soil together with the minerals used in this experiment, 
did not increase the crop yield or the availability of the mineral potash. 
The so-called feeding power of the plant itself, through the activities 
of the roots system, is an important factor in the utilisation of relatively 
insoluble potash. 

The solubility of the minerals used, as determined by extraction with 
water, was very low, except in the case of lepidolite, but this was increased 
by ammonium chloride, and by decomposing alfalfa. The result in the 
latter case may be due to ammonification of the nitrogenous compounds 
in the alfalfa. All the minerals used can absorb considerable amounts 
of potash in solution ; this absorption is probably physical to a large extent. 

The low availability of the potash of dunesand was due to the fact 
that most of the potash was contained in the larger particles, whose rela- 
tively small surface is sufficient to explain the low solubility of the potash, 
however, the increase in solubility of the potash in such sands was not 
sufficient to be of practical value. 

622 - The Relation between Certain Acidic and Basie Constituents of the Soil as af- 
fected hy Ammonium Sulphate and Nitrate of Soda. Howard, l. p. (Rhode is- 
land Agricnlttaxal Experiment Station), in Soil Science. Vol. VIII, No. 4, pp. 313-321, 
bibliogr. of 12 works. Baltimore, Oct., 1919. 

From investigations made with soils manured "with ammonium sul- 
phate and nitrate of soda, respectively, during the past 25 years, the author 
draws certain conclusions concerning the well-known fact that the former 


(4) A mica containing litMnm and pota^imn. {Ed,) 
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produces an acid condition in the soil, whereas the latter tends to produce 
an alkaline reaction. He believes that soil acidity is comparable to the 
condition of acidosis in the animal organism, and reflects a change in the 
position of equilibrium between acids and bases, the soil being considered 
as a mixture in part, of more or less inactive basic and acid constituents. 

Ill the soils under observation, the lime requirement, the exchange of 
bases by extraction with a normal solution of potassium chloride, the 
extraction with a/lC hydrochloric acid, the ammonia extract, ant. the 
hydrogen-ion concentration were determined The results of the whole 
series of observations indicated that soil acidity caused by long-continued 
use of ammonium sulphate is due to a change in the ratio of bases to acids. 
The position normally occupied by the stronger bases such as calcium 
and magnesium is taken by weaker bases such as iron and alumium. The 
neutrality of 'the soil solution can no longer be maintained, since salts 
of these weak bases dissociate, and the resulting free acid is accompanied 

a definite concentration of hydrogen ions. 

623 - iBflueBce of Mines upon Land and Livestock in Cardiganskirej Wales. — Grif- 
fith, J. J. (Agricultural Department, University College Aberystwith) , in The Journal of 

Ai^ricuUuml Science, Vol IX, Pt. pp. 366-395, pt 16, Cambridge, 1 919 - 

In Korth Cardiganshire there is an area of 3000 acres of good land 
that has become unproductive and deleterious to stock owing to contami- 
nation from lead mines in the neighbourhood, caused either by surface 
drainage water from the debris, by sand blotvii from the heaps by the dry 
east winds., by the use of mine waste for making and repairing roadways, 
by contaminated "water running out of mine levels, or by actual contact 
with the animals themselves. Whatever the exact cause, the unproduc- 
tiveness of the affected land is due to the presence in the soil of toxic 
substances mainly lead and zinc, and, in some cases, copper, iron pyrites 
and marcasite. The list of minerals classified according to relative abund- 
ance causing injurious effects is given as follows : Galena,* cerussite, pyro- 
morpliite {lead minerals); blende, hemimorphite or. Smithsonite, calamine 
(zinc minerals) ; iron pyrites and marcasite {iron sulphides) ; copper pyrites, 
malachite, azurite (copper minerals); manganite (hydrated oxide of manga- 
nese) ; and si derite (carbonate of iron). Unfavourable changes may arise 
in the mechanical composition of the soil, leading to deterioration of its 
physical properties such as its capacity to retain water. 

The deleterious effects are much more pronounced upon some crops 
than others. I^egumiiious plants, for example, appear to be the most 
susceptible. Ucad and zinc are carried on to the soil in the form of galena 
and blende respectively, L e. , as sulphides that are soon acted upon in the 
soil, and converted into other compounds. It appears probable that the 
lead is in some measure retained by the humic or other colloidal substances 
of the soil, and enters into the composition of the plant, but only in very 
miiinte quantities. The poisoning of animals may be attributed more to 
the lead deposited on the exterior of the plants rather than to that contained 
internally. 
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The application of sodium silicate to the soil tends to mitigate the 
undesirable influences of mine refuse upon plant growth ; but the most 
effective remedial measure is the application of a heavy dressing of lime 
considerably greater than the lime requirement, as determined by the 
absorption of lime from calcium bicarbonate solution. Apart from liming 
it is by preventive rather than remedial measures that the losses of both 
land and livestock may best be minimised and this should involve : Careful 
management of active mines, to reduce as far as possible the amount of 
injurious ingredients allowed to flow into rivers ; the guarding against 
pollution from disused levels ; the protection of mine slime and sand heaps 
at both active and disused mines so as to prevent the material from being 
washed into the water courses ; due attention paid to the construction and 
care of river and leat embankments ; selection of stock the least suscep- 
tible to lead poisoning for grazing affected pastures which should be worked 
alternately with unaffected land ; allowing the washing of pastures by rain 
after floods before further grazing ; fencing off the very worst of the poisoned 
land ; threshing contaminated hay before it is supplied to the animals ; 
the strict avoidance of utilising mine wastes for any purpose whatever 
that may lead to injury to land or stock. 

The effects on oats, clover and mustard were determined by experi- 
ments in pots, and these were confirmed by limited additional experi- 
ments carried out in the field. 






624 - The Use of Alkali Water for Irrigation. -- iiasris, f. s, and Butt, n. i., in Utah perman^! 

AgficuUural College Experiment Station, Bulletin No. 169, pp. 1-41, Bibliogr. of 54 works. iMPE 0 V’EMEl 5 ?j 

lyogan, Utah, July., 1919. drainage A; 

A survey of the literature dealing with this subject demonstrates that j 

although some observations have been made on the action of water contain- I 

ing alkali on the soil and plants, i. e., water with excessive quantities of ; 

soluble salts, practically no systematic experiments have been conducted I 

to determine plant tolerance of such water. Most of the field observations | 

admit error in interpreting the effect, owing to complicating factors, such j 

as the original salt content of the soil, the accumulation of salts in the upper 1 

strata and the action of various non-alkaline salts. To study the effect ^ = 

of the alkali salts when present alone in the water, an experiment was , 1 

begun at the Utah Experiment Station in 1915, to determine the concern i 

tration of various salts necessary to make water unsuitable for irrigation | 

in loam and sandy soils. Pots containing an equivalent of 7.24 kg., ; i 
of dry loam soil and others with 7.69 kg,, of diy sand, were used. Through- 
out the experiment, moisture was maintained at 20 % of the dry weight ; L 

of soil, by the addition of adequate solutions. In each pot, 30 kernels of ; j 

New Zealand wheat were planted with a final reduction to 20. The pots ■ i 

were then sealed with paraiined paper to minimise evaporation and, conse- 
quently, the concentration of the salts at the surface. The following i 

solutions were used: Sodium chloride and sodium carbonate, ranging - i 

from 500 to 4000 parts per million ; sodium sulphate from xooo to 14 000 ‘ • ' ' | 

parts per million, and equal quantities of each of these salts from 1 000 to , \ I 

, ' ■ I 
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10 000 parts per million. The soil in the pots was moved and mixed each 
year, the experiment covering a period of 4 years, until 1918. 

So many factors enter into the toxicity of alkali (the nature of the soil, 
drainage, amount of water necessary for irrigation, soil moisture, methods 
of handling the soil, etc.), that it is impossible to ^ve defiiiit limits of 
salinity in irrigation water. However, in the experiments reported, the 
dry -matter produced, the height of plants, the number and weight of 
leaves, the number and length of culms, the number of ears and spikelets, 
the turgidity of the plants, and the general appearance of the crops, were 
all found useful indications of the effect of alkali water. 

Results in different soils, shouted that wheat cannot be irrigated with 
water, containing 1000 parts per million of sodium carbonate, and that 
even 500 parts per million will, in a short time reduce the growth of the 
crop. On the other hand, more than 1000 parts per million of sodium chlo- 
ride, and more than 4000 parts per million of sodium sulphate proved to 
be harmful after 2 or 3 ^^ears. A mixture of the three salts, although not 
so toxic as the most injurious of the salts, was more harmful than the less 
toxic ones. More than 4000 parts per million should be considered as 
dangerous. The authors also conducted laboratory experiments during 
the winter of 1918-1919 with 20 groups of loam soil, each of which contain- 
ed 66 tumblers ; to each group, combination solutions of sodium chloride, 
sodium carbonate and sodium sulphate were applied in proportions varying 
from I to g. The concentration of the different solutions ranged from 0.0625 
to 1,25 gram-molecules per litre. 

Ill this experiment, the first definite toxic effect was with a molecular 
strength of 0.3125 and became more marked with a molecular strength 
of 0.5. 

625 - The CarboBlfiication of Burnt Lime in Soils, ~ MActomE, w. h. (University of 

Tennessee Agricultural Experiment Station) in Sail Science, Vol. VII, No. 5, pp. 325-446, 

Fig. I, PL 4, Bibliogr. of 73 works. Baltimore, May, 1919. 

The practical and economic importance of liming is more and more 
evident, and the development of modern crushing madiinery has favoured 
the use of ground limestone as well as of burnt lime. The following quest- 
ion has therefore to be considered Which of these two typ^s is scientific- 
ally and economically most advantageous ? The. application of either burnt, 
air-slaked or water-slaked lime is followed by the phenomena of absorp- 
tion and carbonification, changes whose order depends on existing soil mois- 
ture conditions and the manner of application. If the application is in 
excess of the immediate absorption coejficient, calcium carbonate will be 
formed from the unabsorbed lime, followed by the slow .decomposition 
of the carbonate and, finaEy,an absorption of lime by the soil which differs 
from the initial rapid absorption and may continue over a period of years. 
A quantitative comparison between the activity of burnt lime and natural 
limestone in soils can, therefore, be based upon periodic determinations 
, of the calcium carbonate, which shows the need for a careful study of 
the carbonification of lime in soil. The author lias examined this question 
both in the field and in the laboratory. 
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Neither dry calcium oxide, nor dry calcium hydrate react with carbon 
dioxide, but a slight film of moisture is sufficient to initiate the carbonate 
reaction. Small amounts of calcium oxide exposed to normal humidity 
reverted to the carbonate more rapidly than if obtained by slaking. 

The formation of carbonate from calcium hydrate is controlled by 
the amount of free water available to convert the hydrate from solid to 
solution phase. The carbonification of the burnt lime must be preceded 
by hydratipn and dissolving, but, when moist carbon dioxide is present, 
the reactions, are so rapid as to be practically simultaneous. A protect- 
ing film, of calcium carbonate around the nuclei of hydrate is liable to 
be formed, which retards further carbonification due to exposure to the air. 

Pot and field experiments showed that the Hme carbonated more 
rapidly when applied on the surface of the soil, than when dug in either 
as dry mulch or in damp soil ; a sandy compost applied to the surface soil 
tends to retard caroonification. After the application of 2 tons per acre 
of burnt lime and the admixture with the upper 6 inches of a soil 8 in,, 
deep, the maximum carbonification ensued within 5 days, and complete 
absorption occurred within 10 days. The time taken to attain this maxi- 
mum was not infinenced by the 90 tons of supplementary dry manure. 

When the applications were larger (8 tons per acre) the maximum 
carbonification (96 % theoretically) of the unabsorbed residues was com- 
pleted after 19-38 days. The supplementary dry manure treatment caused 
no determinable change during thus period. Whilst carbonification was 
more rapid with light or medium application of lime, with heavy appli- 
cations of 32 tons per acre, however, it took place more gradually ; it reach- 
ed about 80 % of the theoretical amount for the lighter quantity and 
50 % for the heavier at the end of the second year of exposure, after 
whi<ffi there was but little change. 

The losses of -total calcium salts from the several carbonate checks 
were practically independent of the extent of treatment ; whereas the los- 
ses from the burnt lime increased according to the amount of treatxnent. 
In the ca'se of soil in situ, the subsoil considerably obviates these losses. 

The comparison between a clay loam and a silt loam showed that the 
addition of water to the former caused more rapid and greater carbonifica- 
tion either with surface application or with lime dug in but this was 
not the case with the silt loam. 

The result of practical experiments under difierent conditions demons- 
trates that although the carbon dioxide utilised in carbonification is partly 
due to the soil atmosphere, it is derived in the main from that furnished by 
the aerial atmosphere. The open sandy types effected a more extensive 
carbonification than the heavier types even if these were rich in organic 
matter. THvS was probably due to a smaller absorption of lime by the sandy 
types of soil 

Finally, the following facts are interesting from a practical stand- 
point : ' The burnt or slaked lime in 2-4 ton application per acre, reverts 
to the carbonate more rapidly when left on the soil surface than when 
mixed with a dry mulch or the moist soil; carbonification is much more 

' ' 
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rapid in humid atmosplieric conditions. If the oxide or h37'dtate appli- 
cation is left on the surface for several days prior to working in, the treat- 
ment is, in effect, an application of finely divided calcium carbonate. 
If, on the contrary, the oxide or hydrate is incorporated within the upper 
zone of the soil, prior to a more thorough distribution, the concentration 
thus effected will bring about in the treated zone, a temporary and partial 
sterilisation which may have beneficial results. The first action of burnt 
lime applied to soil is to fix atmospheric or soil moisture, and once this 
is accomplished, there is no tendency to effect an}^ chemical disintegration 
of soil organic matter. either the burnt lime nor the slaked lime, in the 
quantities ordinarily emplo^^ed can be considered as chemically destructive 
of soil organic matter wdien used in the manner considered advisable 
in ordinary applications either on the surface or worked into the soil. 

626 - Carbonicatlon or Manuring with Carbon Bioxide. — i. Oerlach (Uanciw. insti- 
tute der Raiser Wilhelm-Geselischaft in Bromberg) , Kohlensanrediingung, in 
der Deiiischcn Landwirtschaffs-Gesellschaft, Year XXXIV, No. 6, pp. 77-82. Berlin, 1919. — 
II. Riedel, F., Die Anwendung der Kohlensaurediingung in grossen. Ibid., 'Nos. 32-34-35, 
pp. 429, 451-455, 467-469, Figs. b. — III. Ibid, in Tomndiistne Year XUIII 

pp. 607-619. Berlin, 1919. — IV. Ibid, Die Ausniitzmig der Kochofenabgase zur Koli- 
lensaurediiugTmg, in Stahl iind Eisen, Year XXXIX, pp. 1497-1506. Essen a. d. Ruhr, 
1919. — V. Ibid, Verfahren uiid Kinrichtung zur Ausnutzuiig KoMensaurehal tiger, un- 
reiner Gase Oder Abgase. (D. R. P. 316637, Kl. 806), in Chemischcs Z&nimlblalt, Vol. r-ii, 
No. 8, Techn. Teil., p. 334. Berlin, 1920. — VI. Gehring, A. , Dungung mit KoMensaure, 
in Umschau, Year XXXIII, pp. 809-S13, Berlin, 1919. — VII. Block, B., Die Vcrwen- 
dung der Kalkofengase zur Klohlensauredungung, in Deutsche Zuckerinditslrie, Year XCIV, 
PP- 399 "-Pr- Berlin, 1919. 

I. — Fischer F. (Gmienflora pp. 298-1912) and others have previously 
demonstrated the possibilit}^ of increasing the velds of crops by augmenting 
the amount of carbon dioxide in the air. Gerfach, resuming these expe- 
riments at the Agricultural Institute at Bromberg, obtained on an, average, 
in 1918 the following results (p. 697, Table I), comparing crops in open 
field with crops in glass cases in small greenhouses with or without the 
introduction of carbon dioxide. 

The extra yield in the open field may be attributed to cloudy weather, 
but the data for the lettuce are not reliable, as there was only a single 
plant in each pot. Kevertheless, according to these experiments, a posi- 
tive action of carbonication cannot be denied, but Gereach asks if the 
results are sufficiently important to justify practical use without finst 
waiting for further confirmation by later experiments. 

II- VII, - — Besides this, Fiedee obser%?ed that out of 100 parts of 
organic plant tissue one-half is composed of carbon, in this : 

Although Up till i860, it was believed ab mitiquo that plants were 
able to feed themselves organically, that is to say on carbon from the soil 
humus, Liebigs’ theorj.^ of carbon dioxide assimilation from the atmosphere 
was accepted, without however attributing any importance to the fact 
that the air contains barely 0.3 % of carbon dioxide and that the marked 
development of vegetation in the carboniferous period, which led to the 
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Percentage of dry matter of crops grown in open and also from plants 

grown under cover with addition of carbon dioxide. 



Crops 

1 111 open field i 

1 ' 

Under cover + CO® 

Oats ....... 


i 

+ 

8 % 

+ 15 a 20 % 

White Mustard 


i + 

II 

+ 18 

Carrots 


i 4 “ 

25 

— 4 

Rimiier Beaus 


j 4 * 

60 

"t* 0. 

Blue Enpin . . 


1 + 

35 

+ 14 

Tagstes .... 


.....! -P 

19 

+ 31 

PMo^ 


1 “t* 

41 

+ 47 

Heliotrope . . 


i + 

8 

+ 37 

Eettiice . . . 


-j- 

50 

I — 31 








! 

! Mineral 
Water ^ ^ 

content 

Nitrogen 



Hydrogen j 

and ' Carbon 

oxygen 

Potato tubers , . 


75 % I % 1 

0.3 % 1 

12 % 11,7% 

Rye, seed . . . , 


I 3»4 2 , 

1,8 j 

41,8 41 


formation of the coal measures now utilised by man, may be attributed 
to the larger quantity of carbon dioxide then present in the atmosphere. 
Taking this into consideration, worked out a method of applying 

carbon dioxide by utilising gases produced by combustion rich in this 
compound. These gases are available in large c|uantities, especially in the 
metallurgical industry. With this in view the DEXJrsCH-TuxEMBXXRG-isOHE 
BERGEWEtes UNB HuTTEK A. G. o£ Dortmuiid took up the author’s 
proposition, and made an experimental apparatus. Thus, in the spring of 
1917, 3 glass houses 19.68 ft wide by 81 ft. long were constructed, and 2 
of these were used for comparative experiments. Burnt and purified 
blast-furnace gas was introduced through a double set of perforated pipes 
running round one of the glass-houses. 

The other, on the contrary, better exposed, received no carbon 
dioxide. The following table shows some of the quantitative results 
obtained : 


Crops ! 

Under glass 
with gas 

Under glass 
no gas' 


hg- 

kg. 

Tomatoes 

29.5 

138 

Cucumbers ' 

87.3 

235 


Thus, the addition of carbon dioxide apparently produced a surplus 
3neld equal to 2 % times the control in the case of tomatoes, and to 1.7 
times in the case of cucumbers. Riebee also arranged a scheme for the 
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treatment of plants in the open field with carbon dioxide.For this purpose, 
he set out square plots surrounded by perforated cement pipes, through 
which the residual blast-furnace gas was passed; at the same lime an un- 
treated field with a similar sandy loam soil served as a control. The results 
obtained with crops treated with carbon dioxide were as follows : 


Spinaefa. ; 

2.5 

times the yield of the control plot 

Beets i 

1-5 


» 

D 

» » 

Potatoes I 

2,8 



» 

» » 

j f ““ : : : ; ; : : : : : 

2.74 

2.9 

» 

D 

» 

» 

» 

» 

» » 

Barley 

1 2.0 


» 

» 

» » 


In igi8, the work was extended and the same interesting results were 
obtained ; the surplus yield due to the carbon dioxide treatment was 
2-3 times for the tomatoes under glass ; in the open field, potatoes treated 
in a similar manner gave a 5deld 4 times as high and beets gave the follow- 
ing results: 



Witb CO3 

Without COs 

Ratio 


kg 

hg 


Plot of I sq. metre area -i- manure -f- fertiliser, one 




application 

2.8 , 

3.9 

I : 1.40 

Plot of I sq. m. area + manure -j- fertiliser, double 

j 


i 

application 

) 3.3 

5.1 

1:1.54 

Ratio . . . 


I : 1.30 

— 


It appears from this that the addition of carbon dioxide would prove 
useful also to the other manuring of the soil. 

To complete these experiments, the treated air was analysed in order 
to determine the amount of carbon dioxide absorbed in glass houses contain- 
ing tomatoes and in others that were not cultivated. In the first case, 
after stopping the inflow of carbon dioxide, the content fell to o.i to 0.2’%, 
and in the second case, 0.42 to 0.65 '%, compared with i % at the start. 

According to these tests give a positive answer to the ques- 

tion raised by GkrI/ACH namely that the addition of carbon dioxide contri- 
butes to a marked extent towards plant development, because the ordinary 
content of carbon dioxide in the atmosphere does not constitute an op- 
timum. The unsuccessful results should be attributed to unfavourable 
experimental conditions or to other exceptional causes. 

Another question must be asked : Can sufficient quantities of cgrbon 
diokide at a reasonable price be obtained for fertilising purposes ? With 
the hope that this problem may be successfully solved, the future of agri- 
culture assttrqes a bright aspect. It is obvious that compressed carbon 
dioxide eai not be employed as in previous experiments for this pixrpose 
except in case of absolute necessity, as such a method is both too expensive 
and inad\dsable. Quite apart from the possibility of consideral>ly reducing 
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the consumption of carbon dioxide, there are sufficient sources from whence 
the gas can be obtained cheaply. 

Without taking into account the many combustion gases which 
require special treatment for the elimination of harmful ingredients, blast- 
furnaces gases constitute a convenient source of carbon dioxide. These 
gases contain, it is true, carbon monoxide, but, at normal concentration, 
it is not injurous to plants, and it is in the interests of heating economy 
to reduce the content as much as possible. 

Other harmful constituents of blast-furnace gases are usually elimi- 
nated in most plants, in order to avoid injury to the apparatus. In several 
cases, the gases still contain sufficient heat to warm glass-houses to a large 
extent. The exhaust gas from gas engines should be especially useful, 
as it is under pressure, and therefore does not require machinery to distri- 
bute it, particularly if it has to travel several kilometres;' a network 
of piping will be sufficient. As regard the amount of blast furnace gas 
available, it 'must be remembered that a furnace charged with 100 tons 
of coke burns 85 tons of carbon, capable of producing 320 tons of vege- 
table matter such as potatoes. In Germany, before the war, the side- 
xurgical works used 4000 tons of coke daily in the blast-furnaces, aiid pro- 
duced 35 million cub. metres of gas with 20 % of carbon dioxide per day. 
The lime kilns, as well as sugar refineries could also supply carbon 
dioxide. 

The time will come, according to when there will be special 

installations for suppl3dng carbon dioxide for agricultural purposes, just 
as there are now special plants for the distribution of electric power. 
This possibility depends on a question of development which cannot be 
settled in a moment, but which will no doubt be cleared up when condi- 
tions are more favourable. Although it is possible that Germany may 
be able to obtain sufficient industrial carbon dioxide to give increased 
yields capable of covering the deficit in agricultural crops, until the time 
when this can be realised, great importance should be attached to organic 
manures as a source of carbon dioxide for plants. Considering that an 
increase in the foliar surface necessitates a greater absorption of carbon 
dioxide, all organic residue matter available should be collected in order 
to help in the formation of mould. 

In conclusion, Riedeu quotes the opinion of a German Horticultural 
Inspector, to the effect that the use of carbon dioxde as manure can hardly 
be neglected, as it constitutes, like nitrogen, phosphates and potash, 
an important factor in plant nourishment (i). 


(i) In the United States, Cummings, M.' B. and Jones, C. H. {Journal of the. Chemical 
Society j Vols. 117-118, No, 689, Pt. I, p. 267. March, 1920), in carrying out experiments with a 
current of carbon dioxide under glass (boxes or frames), have obtained favourable results with 
peas, potatoes, strawberries, and lettuce, but not with radishes, which, however, matured early. 
In mdst cases, the plants grown with carbon dioxide showed a higher carbohydrate content 
and a lower protein content. Uettuce benefited the most when given 300 litres of carbon dioxide 
per day in boxes 130 x 7o X 30 cm. (Ed.) 
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627 - Influence of Fertilisers on tbe Combustibility of Tobacco; Researches in Cuba^ 

— Moreno (Chief of the department of Chemistry at the Agricultural Experiment Station j 

Cuba,) in the Revista de Agricultural Comercioy Trabajo, Year lit No. 4, pp. 169-170; 

No. 8, pp- 377-379- Havana, 1913- 

The authox has attempted to show the influence of different fertil- 
isers on the combustibility of tobacco, and states the conclusion drawn 
from practical experiments in Connecticut, Wisconsin and North Caro- 
lina, (United States), all of which support the idea that an excess of chlorides 
is harmful to combustibility, but that the deleterious effects of a known 
quantity of chlorides is annulled, promded that the soil contains a certain 
quantit3^ of potash. The experiments made by the author were of a 
physical and chemical nature, and combustion trials were made with 
manufactured and leaf tobacco burnt in an automatic apparatus. Several 
chemical analyses of the stem were made at the same time to show the 
effect of various fertilisers on its percentage composition. BotaniCkl 
studies were carried out on leaves which had shown a high coefficient of 
combustibility, in order to bring out the correlation of characters between 
the chemical properties and the botanical characteristics of a good leaf, 
in order to furnish certain data of use in the industrial selection of 
tobacco. 

The experiments were carried out with tobacco from the 1914- 15, 
1915-16, and 1916-17 crops, grown on the best system available in the 
fields of the Agricultural Station at Cuba. The land reserved for these 
trials was divided into 50 small plots 1634 feet long, making 10 series of 
5 plots, and these were manured with mixtures of the following fertilisers t — 
Double surpei^hosphate ; sulphate of ammonia or sodium nitrate or cal- 
cium cyanamide; potassium sulphate or carbonate. When the plants 
were full grown, the harvest began, and the dried and prepared leaves 
were grouped in 3 classes : — Crown (extremity of the leaf), centre (median 
part), and base. ^ A selection was made of leaves suitable for use in manufac- 
tured tobacco with leaves of the same thickness ] the coefficient of combus- 
tibility was in each case determined. The results obtained are indicated 
in Table I. 

The author also carried out combustibility trials, with detached leaves, 
by burning the extremity, the centre and the base of each leaf. 

The results obtained are shown in Table 11. 

The author shows the influence of each fertiliser and the nature of 
the leaves on combustibility and draws the* following conclusions : 

(i) Double superphosphate, sulphate of ammonia and potassium 
sulphate increase the combustibihty of tobacco. 

(3) Caldum cyanimide should only be used in small amounts, be- 
cause larger proportions produce toxic effects. 

(3) Srfphate is the best potassic fertiliser; the proportion can be 
increased with advantage to combustibility. 

(4) Manufactured tobaccos which bum the best are those of homo- 

geneous composition, those with a small bulk and light colour being pre- 
ferable. ' ^ X' 
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Table I — Influence of Fertiliser on Tobacco. 


Fertiliser 

Duration 

of 

combustion 
in minutes 

Colour 

of ash 

Consistency 

of asb 

Appearance 
of the 
combustion 
rings 

Ma liner 

of burning 

Class! - 

jScation 

Double superphospha- 
te, Sulphate of am- 
monia or calcium 
eyanamide, potas- 
sium sulphate or car- 
bonate 

60 

i 

Pale grey ’ 

Very 

consistent 

Very fine 

Very even 

Good 

None (control), . • . 

10 

Dark grey 

Soft-ridged 

SHghtly 

large 

Uneven 

j 

i 

Bad 

Double superphospha- 
tes, calcium cya- 
namide, potassium 
sulphate in double 
quantity . - 

40 

Grey 

Compact 

Pine 

j Even 

1 Good 


Fertiliser 

Duration 

of 

combustion 
in seconds . 

Surphace 
in sq mm. 
of substance 
burnt 

Thickness 

of 

Leaves 

Colour 

of 

Leaves 

Double superphosphate, sulphate of ammonia, 
calcium eyanamide, potassium sulphate or 
carbonate , 

78 

48 

Slight 

Light 

None (control) . 

10 

11 

Marked 

Dark 

Double superphosphate, calcium eyanamide, 
potassium sulphate in- double quantity . . 

42 

3 r 

1 1 

Slight 

Light 


628 -- Oxidising Enzymes of Plants. — - Onslow, M. W. (Biocheirical Laboratory, Cam- 
bridge), in The Biochemical JourmlfYol. XIII, No. i, pp. 1-9. Cambridge, May, 1919. 

The dual nature of an oxidase, i e. peroxide-peroxidase, and the fact 
that one component, the peroxidase, is an enzyme, has been established 
by previous workers. The resolution of the system into its component 
parts has also been effected to some .extent. 

The present investigations, carried out with pears and potato tubers, 
indicated that the oxidation of an aromatic compound, giving the reaction 
characteristic of the catechol group, gives rise to the peroxide, and that 
it is the peroxidase itself which activates this oxidation. The aromatic 
compound can be separated from the peroxidase by a chemical process, and 
the two components can afterwards be recombined anew., The peroxidase 
thus separated turns guaiacum blue only when hydrogen peroxide is added. 
If the peroxide-peroxidase system is synthesised afterwards by combin- 
ing the separated substances, it will then turn guaiacum blue. The peroxidase 
activates the oxidation of the aromatic substance giving rise to peroxides 
and this system peroxide-peroxidase will then act on guaiacum. In plant 
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tissues wMch turn brown on injury or exposure to cbloioplionii vapour 
the peroxidase is associated witb the aromatic compound : tissues which 
do not turn brown on injur3L do not contain a substance with the catechol 
grouping, and their enzymes do not catatyse the oxidation of substances 
grouped thus. 

629 - The ESeot of Potassliim Salts on the Anatomy of Bmtylis giomeraia — 

Purvis O.N. (Ro5^al Holloway College, University of London, and Rotlaamsted Experi- 
inentaJ Station) in The Journal of Agricultural Science, Vol. IX, Pt. 4, pp. 338-365, 
Pigs, 23, Bibliogr. of 9 works. Cambridge, Oct,, 1919. 

Potassium compounds play an important part in the metabolism and 
growth of plants. Amongst these effects are some which have received 
little attention from investigators, such as the effect on the strength of 
the stems of herbaceous plants, which may be due to strengthening of the 
mechanical tissues, or to some other influence on the chemical composition 
of the walls, or on the physiological condition of the plants. 

During the summer of 1917, the author investigated the effect of po- 
tassium salts on the anatomy of Dactylis glomerata. Plants were collect- 
ed both from field plots which had received potassic fertilisers, and from 
those which had not. The ^deld of hay from these plots was in close agree- 
ment with the average, which shows that the season during which the 
work was done was not abnormal. The thickness of the wall, the diameter 
of the lumina and the ratio of the lumen to the wall, were measured both 
in the sclerenchyma and metaxylem. 

It was found that in the early stages of the sclerenchyma the walls 
were thinner where potash had been supplied, but this effect was lost as 
the season progressed. The lumina were larger in plants which had receiv- 
ed potash but no nitrogenous fertilisers whilst in the presence of ammonium 
salts, this effect was reversed. In the xylem, the thickness of the walls 
was unaltered whether potassic fertilisers were used or not. When no' 
nitrogenous fertilisers were added, the diameter of the lumen decreased 
when potash was present, but when ammoniun salts had been applied as 
well, the diameter was increased. The addition of potassium salts, however, 
produced an increase in the ratio between the lumen and the walls of the 
vessels, but this effect gradually passed off. Presumably, therefore, potassic 
fertilisers reduced the strength of the mechanical cells during the early 
stages of development. 

From these results, it is concluded that the rigidity of plants supplied 
with potassium salts, is not due to anatomical strengthening, but must 
be attributed to other causes, such as the influence of the salts on the phy- 
siological condition of the plant, or on its chemical composition. 

630 - Obsemtlons on the Stimulative Effect of Copper Sulphate on Plants. — Honte- 
MARXiNi, L. , in the Rtvista di Patologia ‘ocgeiaU, Year X. No. 3, pp. 36-40 . Pavia, Feb, , 1 920 . 

The author has previously demonstrated (i) that copper sulphate ab- 
sorbed in very dilute solutions (0.005 to 0.02 %) and in small amounts, 
can exercise a stimulative effect both on the respiration and chlorophyll 

(1) See Nov. -Dec,, igir, No. 3110. {Ed) 
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assimilation of plants. Can this same salt exert the same effect when 
spread on the outer surface of the leaves ? This question has been discuss- 
ed, but that it is probable is suggested by the fact that anticryptogamic 
sprays compounded of the copper salts almost always result in vigorous 
growth which cannot be entirely explained by the absence of parasites, 
This action proceeding from the exterior, varies according to the species, 
more than the action exerted in the interior by the absorption through 
water channels : it varies especially according to the structure and nature 
of the cuticle, which is more or less resistant to the passage of moisture. 
The author has therefore re-opened the question by employing glycine, 
a plant whose leaves are very sensitive to the action of copper sulphate. It 
Was found sufficient to stimulate these by sprinkling a few drops of a 0.04 % 
solution of copper sulphate on the upper surface, which caused a greater 
formation of dry matter. From the results obtained, the author concluded 
that copper sulphate, sprinkled in dilute solution on the outer surface of 
leaves of certain plants, exerts a double beneficial action : on the one hand 
it stimulates chlorophyll assimilation by causing more abundant formation 
■ of organic matter ; on the other hand, it also stimulates the circulation 
and assists the passage of organic substances from the leaf blade to the 
stem. As a result, special effects ensue in connection with the circula- 
tion of the mineral substances contained in the leaf ash. 

631 - On the Supposed Parthoearpy of the Hazel — ^Ronm a., in Atu delta r. Accademia 

SerieV,Classi di Scienze fisiche. matematiclie e natural!, Vol. 

XXIX, Pts. 1-2, pp. 72-76, Figs 10. Rome, Jan. 8, 1920. 

It has been stated that hazel shows the phenomenon of vegetative 
parthoearpy and this has been suggested as the explanation of the fall of 
the young fruit. 

The question has been studied experimentally by the author, who 
enclosed the bushes under movable glass frames and endeavoured to 
provoke fructification without preliminary pollination. An entirely 
negative result was obtained. 

The presumption that the fall of young fruits is due to parthoearpy 
can therefore be excluded, and the author considers that it is, on the 
contrary, due to a form of degeneration of the reproductive system, that 
is to say, a true abortion, (both ovular and embryonic) comparable to that 
of animals. 

632 - Plant Breeding and Tropical Crops. — Bateson, inthe A^nmltwal journal of 

India, Vol. XV*, No. i, pp. 55-62. Calcutta, Jan.,, 1920. 

The crops in temperate countries, for many centuries and in largely 
populated areas, were put through several genetic stages in the process 
of improvement and thus tended to diSer increasingly from the original 
types and to be gradually improved. 

But, in spite of the considerable improvement aleady obtained, it 
is evident that the plant breeder, by the selection of valuable types and 
still more by hybridisation, still succeeds in obtaining immense improve- 
ments. 
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This being granted, it will now be easy to imagine the splendid results 
which could be obtained by the selection of tropical crops, until now 
not attempted. 

For instance, the coconut is always the same in all the points of the 
immense area through which it is distributed, and the few local races 
which exist are very imperfectly difierentiated. Taking their geographical 
distribution as a whole, the coconuts represent a population composed of 
several type varieties ; but within one individual plantation, it is possible 
after a simple superficial examination to distinguish distinct differences 
in respect of the mode of growth, the shape of the leaves, the quality and 
quantity of the produce. F'othing has yet been done to select the best 
types and to isolate and propagate them. When choosing and sorting 
nuts for planting, the planter always gives preference to the best developed 
and the most prolific plants. This, however, is not sufficient to guarantee 
success. The monoecious coconut is in reality essentially dichogamous, 
which accounts for the fact that fine palms can be fertilised with the pollen 
from very defective males and still produce nuts that are well developed, 
but incapable of producing plants of superior quality. The author consi ders 
it possible adequately to control fertilisation by means of artificial pol- 
lination, which will give first-class seed for sowing. 

There remains a great deal to be done in thus direction even from a 
purely physiological point of view'. The mechanism of pollination and 
fertilisation is not yet perfectly understood, and the possibility of self- 
fertilisation cannot be excluded a priori. Vegetative reproduction (as prac- 
tised with the date) has, according to the author, not yet given positive re- 
sults. Similarly, Hevea brasiliensis shows variation to an enormous extent 
Among a group of 29 trees of uniform age, grown under similar conditions, 
the highest and lowest average yields were respectively i6'6 and 8 cc. 
and the circumference of these two trees was 52 and 32 inches respectively. 
With regard to the selection and • hybridisation of Hevea, nothing 
has yet been accomplished ; good results have, however, been obtained by 
propagation of the better strains by vegetative reproduction. 

In Java, the Dutch have obtained very encouraging results by 
appl5dng methods of seed selection to Cinchona, thereby nearly doubling 
the yield of alkaloid. 

In India, America and Egypt, a considerable measure of success 
has been attained with cotton selection, whist Burkill and Finlow 
have made a beginning with jute, which at present consists of a mixture 
of most divergent forms. 

633 - Studies m the Pollmation of Indian Crops, and the Possibility of Improvement 
by Selection. — HowAim, a., Howard, G. and Abditr Rahman Khan, in Memoirs of 
the Department of Agriculture in India t Vol. K, No. 5, pp. 195-220, Calcutta, Dec., 1919 

The methods of pollination and the frequency of cross fertilisation are 
two questions of the first importance as regards the improvement of crops 
in India by selection. On these subjects, in fact, depends the method to 
be adopted; the choice of material, and the distribution thereof. In the 
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present paper, the authors present the results obtained in a series of trials 
conducted at Pusa with a view to studying the pollination mechanism of 
the following crops : San hemp {Crotalaria jmicea L.) pigeon pea (Cajamis 
indicus L.), Java indigo {Indigofer a arrecta Hochst.), Sumatran indigo 
{Indigofeni Stimatrana Gaert.), linseed {Limtm usifatissimum LJ, tara- 
mira {Enwa satim^ Lam.), til {Sesamum mdicum L.), niger {Guizotia ahys- 
sinica Cass.), jute {Corcherus capsularis L. and C. olitorim L.)> roselle 
(Hibiscus Sabdariffa L-)- 

Some of the results obtained and described, especially those dealing 
with Cajanus, Indigofera and Crotolaria, are the most important from the 
point of view of applied pure line selection. 

With Cajamis the question of yield holds the foremost place. The 
problem before the breeder, therefore, is to secure the heaviest crop possible 
before considering the quality. Kow, the research on pollination and 
fertilisation shows that other factors, besides potential yielding power are 
involved, in particular, atmospheric conditions. Practically no setting 
takes place in damp and dull weather. This adverse condition can be avoid- 
ed by increasing the range of the flowering period, and thus distributing the 
risk over a longer interval. 

The author advises the use of a mixture of individuals diflering consi- 
derably in time of flo\ ering. This method, however, involves the ne- 
cessary rejection of pure-line selection and the adoption in its place of 
mass selection. 

With Indigofera arrecta, the case is still moie interesting. The crop 
consists of a mass of heterozygotes with a wide range of general habit, 
root development, extent of leaf surface, and time of flowering. Cross- 
fertilisation is a normal process, but practically no setting takes place 
if insects are excluded. There as been so much crossing in the part, and 
the gametic constitution of each individual is so complex, that many 
years work would be necessary for the isolation of the unit species whici 
underlie the existing fabric of heterozygotes . But, even it such a result 
were obtained, a new drawback would probably arise, namely a lowe- 
ring of \dtality that would render the pure lines finally obtained, worth- 
less for any agricultural purposes. 

Methods of continuous mass selection which were successfully adopted 
by the Dutch planters in Java are far more promising. Crossing cannot 
be prevented but if it is to be regulated, defective cultures should be 
eliminated so that crossing is only permitted between those cultures which 
are agriculturally desirable. 

The authors then summarise the results obtained with the best crops. 

San-hemp (Crotolaria juncea L-)- — flowering takes place in muslin 
bags, the pollen is liberated and forced on to the stigma, but no sub- 
sequent setting takes places ; the flower itself even, gradually fades after 
a few days. This does not prevent the possibility of self-fertilisation, which, 
however, cannot take place unless the stigma is first stimulated by 
contact with insects. One consequence, therefore, of insect visitation is 
self-pollination. Stimulation of the stigmatic surface does not appear 

[«s] 
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iiecessar^r, however, for cross-pcUination. The treqnency and the fa- 
cility of natural crossings obtained with cultures of ver}^ different habit 
grown side by side, e, g. the local Pusa va.riety and the Jubbulpore variety 
from the Central Provinces within a few^ years only, gave an indistinguish- 
able variety showing elimination of the marked differences of habit of 
these tw'o varieties. For these reasons, it may be concluded that impro- 
vement of crops by selection is not an advantageous proceeding. It is 
doubtful if the enormous amount of wrork necessary to combat the continued 
counter- activit^^ by \dcinism to any extent, would*' repay the cost and 
trouble Involved. 

Pigeon Pea {Cajmvm indions Spreng.). — The numerous marked 
characteristics noticeable with the progeny of one parent plant indicat- 
ed the frequency of natural cross-fertilisation. To determine the precise 
extent of natural crossing, some observations were made in 1912-13 on a 
pure culture of '' arhar '' (var. bicolo)), characterised by pale yellow flowers 
and white seed, which made the detection of heterozygotes an easy matter. 
Of this pure culture, 140 single plants were selected and sown separately 
the following year. Natural crossing was found to have occurred in 91 
of the cultures, that is, in 65 %. The characters which best lend themselves 
to the detection of heterozygotes and which show the kind of splitting 
which takes place are : the general colour of the standard, the colour of the 
pods, and the character of the seed coat The flowers may be either pale 
yellow, deep yellow, or orange, with or without reddish lines, etc., on the 
back 01 the standard, and each of these types gives rise to progeny with 
the most extraordinarily varied characteristics. The pods may be green 
or variously marked with red or black, the latter markings being sorae- 
times present to such an extent that the pod appears to be entirely cover- 
ed. The seed coat may be white, grey, brown, reddish-brown, purple, 
smoky or black, and usually in addition to this ground colour, brown, 
black, violet or red spots. 

There appears to be no obvious connection between the colour of the 
seeds and that of the flowers, and in any case the peculiarities after split- 
ting showed the heterozygous complexity of the plant in question. 

The difficulties that attend pure line selection are evident. In ad- 
dition to this, the flowrering period of the local crop was much greater that 
than of the pure culture. The effect of adverse weather conditions is 
therefore in the former case less harmful, as only a part of the plants in 
flower can be attacked or damaged. 

In 1911-12, at Pusa, one of the most promising of the pure lines (cha- 
racterised by pure white sed and a pale yellow standard) was compared 
with the local mixed crop, and gave a yield inferior to the latter, in the ratio 
1 : 2,5. The local crop thus showed an output twice as high as the 
pure culture. 

The sets in the pure culture were distinguishable with regard to 
productivity according to the behaviour of the homozygotes and the 
heterozygotes ; the latter gave nearly three times the yield of the former. 

These results lead to negative conclusions concerning the advantages 
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of pure line selection. The shortening of the flowering period and 
the lack of stimulation due to heretosis are liable in every case to 
decrease the yield considerabty. Continuous mass selection, then, is more 
advisable. 

Java Indigo {Indigofera arrecta Hochst.) and Sumatra Indigo (1. 
simiatrana Gaertn,). — With I. arrecta self-fertilisation is a verj^ difficult 
matter, the visits of bees being necessary for seed formation. With I. 
sumatrana no setting takes place if cross pollination is hindered by arti- 
ficial ' means. However, even with flowers thus isolated, setting can 
be produced (not always, it is true) if the flowers are artificially made to 
explode (“heterosis ”). The attempts to cross these two species have so 
far failed. 

Linseed [Limm itsitatissimtim L.) — The linseed cultivated in India 
as an oil-seed, is very different from the European form grown for its 
fibre ; it is a short, much branched plant with thick stems and numerous 
capsules. 

For some years, a large collection of pure lines of Indian linseed 
obtained from the black soil areas of Peninsular India, and also from the 
Plains (K. India) have been under investigation. From the observations 
and experiments made with the anthers and pollination, it was concluded 
that self-pollination is a practical certainty, in such a way that even 
if bags are employed, this does not interfere with setting and there is 
no apparent falling off in vigour in the progeny produced in 
this way. 


Taramira or Dean [Eruca sativa Lam.). — (See Table I.) 


Flowers bagged and after- 
wards left untouched 


Flowers pollinated 


Cross-pollinated from 

other plants 

from flowers of the same i 

1 

inflorescence 

from flowers of another 
inflorescence on the 
same plant 

Flowers 

Pods 

Flowers 

Pods 1 

Flowers 

Pods 

Flowers 

Pods 

treated 

formed ! 

treated 

formed I 

treated 

formed 

treated 

formed 

79 

0 

; 

! 18 

I 

42 

6 

24 

24 



! 24 

I 

13 

0 

30 

30 





20 

° 

13 

2:3 





19 

0 

14 

14 





16 

0 

18 

17 





36 

6 

10 

10 





22 

4 

10 

10 




1 

43 

0 

12 

10 







34 

34 

■ ' 79 j 

0 

42 

2 

211 

16 

165 

162 



These i8 pods as a rule contained only one 

Pods well fllled with 




seed each. 


Seed. 
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Cross fertilisation, however, is, possible. In 1916, the seed of 340 
bagged plants was sown and 334 bred true, whilst splitting took place in 
6 cultures only. In 1917, the seed of 233 plants were sown under similar 
conditions and all bred true except one which split as regards habit and 
flower colour. It thus seems that cross-fertilisation is more frequent 
than would be suspected from a study of the flowers ; hence the necessit}- 
for isolation in accurate work on the genetics of the crop. 

Self-fertilisation is exceedingly rare ; setting is consequently the 
result of cross-fertilisation. The crop is therefore a mixture of freely- 
crossing heterozygotes. ' ' ", 

Til, {Sesanmm indic-mn h.)* — Self-fertilised- In 1910 the seeds of 
a large number of single plants were sown separately at Piisa and the pro- 
geny examined. There was no doubt that many of these were hetero- 
zygotes, which signified the possibility of natural crossing. A study of 
the homoz^^gotes and the heterozygotes made it possible to determine 
the characters of the various Indian types of til. 

Rough and Smooth seeds, — x\s a rule, the surface of the seed is smooth, 
and with homozygotes this is always the case ; in the cultures raised from 
some heterozygotic smooth parents, some plants with rough seeds were 
produced. 

Colour of corolla. — Almost pure white to deep violet. 

Branching. — Those types with one flower in the axil are ge- 
nerally much branched while those with 3 flowers have few or no 
branches. 

Number of flowers. — As a rule, only one flower is produced in each 
leaf axil, the other two bud-like bodies developing into extra floral 
nectaries. Sometimes on the contrary, 3 flowers are developed and 
without any branching. 

Other distinctive characters may be observed in the form of the leaves, 
and ill the hairiness of corolla and capsule. 

Kioee {Guizotia abyssinica Cass.). — Cross-fertilisation is common 
in this crop and, consequently, the cultures containing heterozgotes are 
prevalent. Splitting took place in the following characters : — Time of 
maturity, colour of the stem (green, red or intermediate tints), habit 
(branching or erect), size and margin of the leaves, colour of the seeds, 
and height of the plant. 

!RoTjND-podded Jute {Corcherus capsular is T.), — The prevalence 
of self-polHnation and the comparative ease with which heterozygotes 
can be detected and removed before flowering takes place, render improve- 
ment of this crop possible by means of pure-line selection. 

Tong-podded Jute [Corcherus olitorius T-). — The rarity of natural 
crossing, and the fact that each plant pruduces a large quantity of seed 
should render improvement by selection certainly possible. 

Roseede [Eihiscus Sab Aar iff a T.). — Self-pollination is the general 
rule. A few cases of natural crossing were observed due to the visits of 
humming birds, ' 

[iw] 
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634 ~ CritielsiH on the Crossing Over” Theory^ aeeoMing to the CalcnlatfoE of Pro- 
babilities* — Nachsthein Hans, in Zeitschrift fiir mdukUve Abstammimgs und Verer-> 
hungsMire, Vol. XXII, Pt. 2, pp. 127-141, figs. 4. Leipzig, Jan'. 1920. 

The author, arguing from a mathematical standpoint, sets out to re» 
fute the objections raised by Trow with regard to the crossing over 
theory (i) formulated by Morgan. 

Suppose that there are 6 factors for each chromosome : — 

A B C D E F) 

, , , • homologous chromosomes, 

a b c 4 e I \ 

% 

On varjdiig the point of exchange or crossing according to the law 
of probabilities, 5 possible forms of crossing (see fig. i) will be obtained : 


A 


c 

d 

e 

f 

DC 
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~3 
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a 

b 

C 

d 

e 

F 


Fig. I. 

With these 5 forms of crossing, the following new combination of fac- 
tors occurs : — 


2 Ac 

3 Ad 

4 Ae 

5 Af 

I Be 

2 Bd 

3 Be 

4 Bf 


1 Cd 

2 Ce 

3 Cf 



I Be 

2 D{ 




I Ef 


The number of crossing possible between two factors {in 2 homologous 
chromosomes) increases proportionately to the distance between the two 
factors. Factor F for example, is placed 5 units from A, D 3 units and B 


(i) See R., Jan., 1918, No. 29, pp. 52-54» »ote (1). (Bd.) 
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one unit. Therefore, the combination Af is reproduced 5 times, Ad 
3 times, etc. The percentage between 2 of these 6 factors results from the 

following combinations : — 


Ah I o/ 

AB “ 4 ^ BC 


40%;^^ 


I 

-- 20%; 

4 CD 


2 Ce 

- = 40%; ^ g 


~=4o%:-gp 

3 Cf 

2 CF 


’BF I 
Af __ o 
A F ^ 7 


20% ; cross-overs 


40%; cross-overs 


6o%; cross-overs 


8o%; cross-overs 


100%; cross-overs 


If I clironiosome contains on the contrarj?', 26 factors, A, B, C, Z... 
the following would be the result : — 


Ah ^ I 
A B 24 


4 % cross-overs ; 


Az _ 25 
AZ T 


100 % cross-overs . 


If I chromosome contains n factors ; the following general formula 
will be obtained (to determine the percentage) : — 


n — 2 n — 3 n — 4 


Application of these formula shows that : — 

A b 100 A c X 100 
AB^XAb’- AC'+'A’c’ 

The percentages of '‘crossovers” constitute an arithmetical progres- 


I X 100 2 X 100 3 X 100 


Whilst the number of cross-overs increases with the distance of the 
factors, the number of '' non cross-overs ” decreases, up to this point, and 
mathematical analysis does not in any way contradict Morgai^S 
theory. ' 

What will happen now, if, instead of only one, 2 or more cross-overs 
are observed? Tigure 2 (p. 712) illustrates this case of double crossing 
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over, tile 6 factors remaining invariabile, as in tbe preceding case. Tbe 
following combinations are possible : — 


I. 

4 Ab 

3 Ac 

2 Ad 

I Ae 

2 . 


3 Ac 

2 Ad 

I Ae 

3. 



2 Ad 

I Ae 

4. 




I Ae 

— 

4 Ab 

6 Ac 

6 Ad 

4 Ae 


Tbe percentages of cross-overs are : — 


Ab 

A“B 



60%, 


Ad 

Ab 



Ae 4 
A E ^ 6 


40% cross-overs. 



Supposing that there are 

26 factors, A. . 

. . Z, the following com 

binations will be obtained : — 




I. 

24 A b 23 Ac 22 Ad 21 A e 

20 A f 

19 Ag — 

I Ay 

2. 

23 Ac 22 Ad 21 A e 

20 A f 

19 Ag — 

I Ay' 

3 - 

22 Ad 21 A e 

20 A f 

igAg — 

I Ay 

4. 

21 A e 

20 Af 

igAg — 

r Ay 

5. 


20 Af 

19 Ag — 

I Ay 

6. 



igAg — 

I Ay 

24 - 




I Ay 


24Afo 46 Ac 66 Ad 84 A e 100 A f ii4Ag ... 84 A v 66 Aw 46 Ax 24 Ay, 


Tberefore, in the case of double crossing-over, tbe percentages of cross- 
overs do not form a series in arithmetical progression, but occur in the 
form of a S3nnmetrical curve. In other words, the number of cross-overs 
is not proportional to the distance between the factors. 

Whilst, in reality, for series A . .Z, in the case of one single crossing- 
over, the following percentages of cross-overs occurs ; — 


Ah 

AB 


I .. Af 
-AF^ 


5 Am 

-- - 20.0% ... -- 
20 AM 


12 

~~ - 48.0%, 
14 


An 

AH 


~ --- 52.0% , 
12 


An 

AU 


20 

5 


80.0% 


AY 


24 CO/ A % 

- ^ 96.00/0 ... ^ 


25 


= 100% ; 


in the case of a double crossing-over these are : — 


Ab _ 24 
AB "" ^6 


8.0% 


100 

200 


33.3% 


Am _ 156 
'“AM 144 


52.0% 


An 

"AN 


156 

144 


52.0%; 


An __ 100 
A U 200 


33.3% 


“’AY 276 


S,o% 


At 

AZ 


o 

300 


0%. 
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Therefore in the case of a double cross-over, the maximum number 
of cross-overs should be between A and M and between A and N. 

Now, the distance between M and A (between N and A) is obviously 
less than the distance between A and X (A and Y). Although Y may be 
24 times further from A than from B, the two combinations Ab and Ay 
are equal. 

(An equal percentage of cross-overs, in the case of a simple as well as 
of a double cross-over, only occurs with A — H, being always 52 %). 

The percentage of cross-overs increases from extremity up to median 
point in the chromosome, and then decreases, gradually, till the other ex- 
tremity IS reached. 

iAccording to the Morgan method, the determination of the locus 
of the chromosome factors is based on the percentage of cross-overs, al- 
lowing that the higher this is, the greater should be the distance between 
the two factors in question. Then, after what has been shown above, the 
principle applies only in the case of a simple cross-over, but loses all its 
validity, in the case of a double cross over. Things become even more 
complicated if, instead of 2, there are 3, 4, 5 and an3rthing up to 25 
crossing-overs (given that the number of points where crossing is possible 
is equal to the total number of factors minus i). ' 

In this last case, the two homologous chromosomes should resemble a 
double spiral with numerous compact convolutions (see Fig. 3). 


Ab 

Ad 

Af 

Az 

AB 

AD 

- af ”■ * 

* * ' AZ 

Ac 

A e 


Ay 

AC 

A E 

AG 

.... ^ Y 


~ 100 % cross-overs 
™ 100 % non cross-overs 


A bCdEfGhIjKl. 

■ ^ . A s —. I A . — — A—i — A — — A i ...^ 

a BcDeFgHiJkL 

Fig. 3. 


As regards a simple exchange between factors, no objection can be 
raised to Trow’s arguments. On the other hand, the results are evidently . 
in accordance with Morgan's conclusions, obtained by a process of induc- 
tion; the percentage of exchanges increases proportionately with the 
distance between the two factors. 

But the ratio differs when two or more cross-overs are under con- 
sideration. If it is true that the phenomenon of the double, triple, etc., 
cross-over was so frequent, as Tro'w admits, the localisation of the fac- 
tor in the chromosome, based on the percentage of cross-overs, would be 
impossible. 

But, to admit the frequency of double, triple, etc., crossing-over, 
constitutes the weak point in TroWs argument ; these cross-overs are 
in reality very rare. 

Therefore, in the determinations made by Morgan on the behaviour 
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of 3 factors in cliromosonie 1 (== sexual chromosome), out of 10 495 cases, 
3514 gave simple cross-overs and 9 gave double cross-overs, and 6972 
neither one nor the other. 

Experiments conducted by Sartevant are equally ^interesting 
In one experiment, dealing with 3 factors in Group I, out of 308 cases, 113 
gave simple cross-overs, i a double cross-over, and 194 uone. In a second 
experiment, out of 439 cases, there were 161 simple, no double, and 278 
none. In a third experiment, dealing with 4 factors, also in Group I, 
out of 635 cases, there were 228 simple, 4 double and 393 none. 

M. Mueler gives an analysis of 12 factors of chromosome I and 10 of 
chromosome II. 

Chromosome L — There wns scarcely any change in 54.4 %, of the cases, 
whilst simple crossing-over gave 41. 6 %,and double crossing-over only 4 %. 

Chromosome II. — hTo cross in 32.5 % cases, simple in 51. i % cases, 
double in 15.2 %, and triple in 1.3 % cases. 

It can at least be concluded from the results at present obtained, that 
double, triple, etc., cross-overs are very rare compared with simple cross- 
overs, and the error that they may cause in the localisation of the factor 
in the chromosome is practically negligible. 

The scheme for simple exchange constitutes therefore the mathematical 
basis of the crossing-over theory, in which the percentage of cross-overs 
gives a series in arithmetical progression. The result obtained by Trow 
by deduction agrees entirely with those obtained by Morgan by the in- 
duction method. ... 

635 - *‘Pusa Ho. Indian Wheat Variety imported into France because of its Early 

Maturity and Resistance to Seorebing. — si^vERm, r., in Comptes rendus des seances 

de VAcadimie d* A culture de France, Vol. VI, No. 12, pp. 313 and 324-325. Paris, 

March, 1930. 

The author presented to the Academy some ears of the Pusa No. 4 
wheat variety, selected by Prof. HdWi^D of the Cereal Station of the Uni- 
versity of Pusa. This wheat has the characteristics of rapid growth and of 
carrying its grain normally until mature, even if sown very late after the 
last rains, or if there is no rainfall from sowing time until harvest. This 
was proved at Vaucluse by M. Brui,at, in spite of a persistant north- 
west wind after the sowing at the end of March., followed an 
exceptional drought during the summer of 1919 ; also at Toulouse by 
Prof. Pj'VES, at the University Agricultural Institute, and at Bagiiols- 
sur-Garotme, by M. Rouart (sown on April 5), and also on the author’s 
own trial plots at Clos-l’Arat, Eontet, near Reole (Gironde). The ears 
taken from these cultures were ripe in go days. 

Several other varieties of Indian wheat with a rather less fine grain, 
sown in the spring of 1919, escaped the rust which ruined the autumn- 
sown varieties in 1918, and gave results which the author hopes to confirm 
this year. The author is also testing further samples from the Experiment 
Stations in Australia and the United States, bearing in mind the fact that 
the Indian wheats are particularly resistant to drought, and excess of mois- 
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ture, and are thus valuable for improving wheats in countries that suffer 
from excessive heat and dryness. 

636 - The Traumatic Production of a Hew Form of Maize : Zea Mays, var« 

■ pQlyspermB.^ — Blaringhem, n. in Comptes rcndm d& VAcademie des Sciences^ 
Vol. CnXX, No. II, pp. 677-679. Paris, March 15, 1920, 

From Family II of a teratologic type of maize descended from the 
seeds of a type B obtained in 1907 after sectioning the main stem (i), the 
author isolated a line of maize with shrunken leaves described in 
1911 and since then the line Zea mays var. polysperma with fruits composed 
of 2 and occasionally 3 closely-packed caryopses. The double caryopses 
are united on their homologous surfaces and the embryos are at the extre- 
mity of the diameter perpendicular to the point of contact. The general 
symmetry is more easily observed in the very -rare fruits consisting of 
3 carpels and 3 embryos. 

In 1911, an interesting correlation was observed between the male 
inflorescences and the ears of aberrant varieties. All the plants with 
ears containing double seeds, produced panicles which though exclusively 
male, showed fusions and repetitions of the floral parts : — glumes and 
pales either 3 or 4 in number, glumes withlarge parallel nervures in twos 
or threes, and supernumary or forked pales, stamens, 4, 5 and up to 7 in 
the same flower, anthers fused or forked. 

The male inflorescences opened before the appearance of the stigmas, 
and all those not showing the anomaly could therefore be suppressed be- 
fore pollination. Since 1911, the author has reserved for* pollination pur- 
poses solely the panicles showing a large proportion of abnormal ears ; 
the pollen was supplied both by normal and abnormal blossoms. In 
addition, to avoid the sterility to which entirely self-pollinated strains of 
maize are liable, the author introduced in 1913 as accessory male parents, 
plants derived from another tetralogical strain of maize “ a grains acajou 
obtained from Family I. In the choice of ears destined for propagation 
by breeding, the author has always attributed more importance to those 
with double grains rather than to the actual number of these double grains 
on the ear selected. 

' Thanks to these precautions, the author has been able to propagate a 
new type in which the characters are transmitted with great regularity. 

An ear in 1911, bearing 9 double grains gave : — 

Plants with Plants with 
‘lonhle grams single grains 


In 1912 48 17 

In 1913 71 54 

In 1914 not noted not noted 

In 1918 46 .62 

In 1919 57 71 


(x) I,. Beapinghkm, Mutations et traumatismes^ p. 42. Paris, 1907 ; Boot note A. 

(Author's mU) 

ImMM] 


s 
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At the same time the proportion of multiple caxyopses on the more 
striking ears, rose from 5 % (1911) to 95 % (1919). 

Ill conclusion, the author may be 'said to have obtained, amongst the 
strains from grain, developed on a terminal inflorescence (consequently 
fasciated), a new. strain of maize showing fasciatioii, even to the reproduc- 
tive organs. ' , , . 

637 - Pedigree Selection Applied to the Rice Variety^ in Indo-Cliina, — 

Carle, U. (Agricultural Inspector, attached to the Plant Breeding Baboratoiy at the 
Scientific Institute, Indn-Cliina), in Bulletin agricole de VInstitut Scientifique de Saigon, 
Year 2, Xo. 3, pp. 73-75* Saigon, i^Iarch, 1920. 

The author gives the characteristics of the '' Xang-Meo '' variety 
so as to allow comparison to be made, with the results obtained later by 
pedigree selection : — 

Origin. . Baclieii 

Date of receipt by author 1912 

Colour of outer coat ' brown golden yellow, several 

brown bristle.s. 

Shape fairly long 

Weight of 1 000 grains 28.5 gm. 

Percentage of red grain 8 % 

Percentage of kernels 51.09 % 

Percentage of husks ‘ . 18.91 % 

Average yield per hectare 1500 to 2000 kg/ 

Vegetation period at Saigon 160 to 170 days. 

This variety possesses all the characters of a group containing numer- 
ous types, and pure line selection would no doubt give excellent practical 
results and lead to the isolation of the better varieties. 

The following Table gives a summary of the results of the first trial 
carried out at the Phu-niy Experiment Station. 



ISTumber ol line 

Number 
of ears 
pet 100 tufts 

Weight of ears 
in kg, 

Average weig 
per ear 
in gm. 


Group . . . 

800 

I.210 

I.5X 


/ isr« 

1 060 

1775 

2.916 

1,65 

77 

\ » 

1 032 

I loi 

1.880 

1.70 

■^1 • * • 

’ ‘ i * 

1069 

753 

1.362 

1.89 


f ® 

1 044 

920 

1.820 

1.97 



1 060 

1 749 

1.716, 

2.32 

F& . . . 


1 032 

; 905 

1.384 

^•53 


1 069 ......... 

i 646 

1.387 

2.14 


\ a 

1 044 ......... 

i 729 

1 

1.345 

1.84 



1 060 

1 677 

1.70a 

2.51 


) * 

I 032 : 

1 835 

1.940 * 

1 2.32 

JL g . . . 

’ ” i ’ 

I 069 . . , . 

! 1 027 

2.497 

j 2,40 



I 044 

I 100 

2,011 

1 '1.S5 

L ^ 
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This Table shows that the highest 3neld is obtained in the Fi, bnt that two 
lines of the jFg show a much higher yield than those in the F^, These 
should be worth observation, especially as the divergence lies with the plants 
selected in one culture, w^hilst the yield given in the table for the 3 genera-" 
tions is an average ^neldforthetotalnumberof tufts belonging to these lines. 

The loiv quantity of seeds obtained as yet by purel}?' biological selec- 
tion does not 3^et allow more than small-scale trials. The author is limited 
therefore to making cultures, on the one hand with selected pedigree seed 
and on the other, with ordinary seed sorted with the Marot sorter or Ckr- 
TAKi table. 

Although ordinary seed gave an average yield of only 2000 kg. on se- 
veral plots, the pedigree mixture gave 4019 kg. per hectare at the Phu-My 
Experimental Station. 

From the results so far obtained, the author has found : — 

1} A distinct similarity in vigour, height, inflorescence, and mat- 
urity. 

2) That the difference in the dates of flowering of one line and an- 
other is from 10 to 15 days. 

3) That the weight of the ear obviously increases in the third 
generation. 

638 - Sugar-cane Breeding in North India. — Venkatraman, t. s., in A^ricuUumi Re- 
search Institute, Pusa, Bulletin pp. 1*17, pi. VI. Calcutta, 1930. 

The steady increase in the quantity of white sugar imported into In- 
dia, combined with its low prices, has had such a depressing effect on the 
native “ Gur (crude sugar) industry that the attention of the Government 
has been directed to this industry with a view to putting it on a satisfac- 
tory basis. 

The measures adopted are of two kinds : i) The improvement of sugar 
canes and manufacturing methods ; and 2) the improvement of local 
varieties. 

The work of breeding a better cane for North India, was entrusted 
to the breeding Station at Coimbatore, Madras under C. A. Barber (19x2). 

The sole disadvantage of the sele cted site at Coimbatore lies in the fact 
that it is in a portion of India subject to meteorological conditions very 
different from those in the northern regions, the final destination of 
seedlings produced at the Station. On the other hand, however, the sugar 
cane rarely flowers in North India, and even if it does, the seed does 
. not usually set. As this is a necessity in plant-breeding work, the Station 
was therefore chosen further south. 

During the early years, the varieties that flowered were mostly thick 
canes : the seedlings produced were consequently also thick, and therefore 
unsuitable for introduction into North India, Euter on, howdvei, it 
was found possible to induce many of the thin canes also to flower, and 
in February, 1918, the first batch of seedlings was ready for distribution 
for trial purposes. 

Crossing of the sugar cane presents peculiar difficulties. Fortunately 
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certain varieties exist wliicli are male sterile in different degrees. If this 
steriiitj^ is absolute, by enclosing such flowers with a muslin bag and in- 
,troduciiig into it some known pollen, a cross can be obtained of known 
parentage, siidi as Co. 205. If, on the contrary, it is only a case of par- 
tial sterilit}^ the seedlings will either be selfed or cross-pollinated. 

Both these are referred to as bagged crosses It was found that 
bagging an arrow frequently exerted an adverse influence, on its seed set- 
ting, and therefore, in later years, crossing ivas done merely marking 
the another arrows and keeping them constantly dusted with some known 
pollen till the stigmas were found to wither. These are called unbagged 
crosses 

The resultant seedlings are still more uncertain and may he : — 

a) Selfed. 

b) Crossed with paternal pollen. 

<£;) Crossed with some unlmown parent through ^some vStray wind- 
borne pollen. 

Such is the constitution of Cos. 214, 215 and 2,16. 

To systematise the work as far as possible, and to guarantee that each 
character gets its due recognition in the final estimate, a system of marking 
was introduced. To each character was allotted a maximum of 10 marks* 
Marks were given for the following field characters : — i) Stand or ger- 
minating capacity ; 2) vigour or weight of }rield ; 3) habit (straightness of 
canes — an important point) ; 4) tillering, i, e,, number of canes 
per stool. 

A Table gives the marks obtained for the above four characters by 
each distributed seedling. 

The sucrose contents in the different farms were estimated, but the 
figures are not yet strictly comparable, because of : i) The smallness of 
the samples analysed ; 2) the unequal state of maturity of the samples ; 
3) differences in the methods of analyses adopted. 

The distribution of the selected material for trial purposes include 
the following localities: — Bangalore, Man jri, Tharsa, Pusa, Sepaya, 
Shajahanpore, Gurdaspur, Cawnpore, and Gwalior, 

639 - Studies and Obsemtions on the Hybrids of the Genus Citrus. — TRABtrT,n*» 

in Bulletin de la Sociiii d'Histmre Naiurelle de VAfrique dM 'Nord, Vol, X, No. 5, p. 89. 

Algiets, :^Iay 15, 1919. 

For 20 years, the author has endeavoured to draw attention to a 
Ciirm hybrid of the mandarin orange, whuch he named " Clementine 'k 
The seeds from Clementine have produced Seville orange trees with very 
narrow leaves, mandarin orange trees with acid and bitter fruits, and 
orange trees of good quality. No precaution having been taken to avoid 
pollination from extemaTsoutces, some of the these trees have originated 
from new crosses. At present, two of these hybrids . can be pre- 
served : the orange, good quality with highly coloured peel, juicy and^ with 
^an a^^eeable smell ; and a 'small mandarin which the author proposes to 
call Mandaiinette , * ' The latter has a very pleasant smell, andis especially 
I«S8-ftS$3 
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suitable for confectionary , for wMcliit may take rankwitlitlie Chinese 
and ** Kumquat '' varieties* 

The seeds of ^'pomelo have also given rise to avery varied progeny 
thus indicating that the pomelo is a hybrid of Citrus grandis ; the author 
has obtained both Citrus grandis and orange trees from this hybrid. One 
of these orange trees resembled the American variety Pineapple. Another 
series consists of stock, bearing fruit similar in form and appearance to 
the Jaffa orange, but with very different leaves, man 3^ of which have a 
petiole with a big sheath like the pomelo. - 

These observations have shown that the seeds from these original 
hybrids can give rise to many new forms, some of which may be worth 
inclusion in orange plantations. In any case methodical crossing between 
the species of the genus Citrus will give new and interesting fruits in 
less time. 

640 - A New and Improved Variety of Plum obtained from a Bud Variation of the 
French Petite Prune d’Agen”, in California* — vShamel, a, d,, in The journal of 
Heredity^ Vol. X, No. 8, pp. 339"343 ; figs. 4 . Washington, D. C,, Nov. 1919 . 

The French plum {Prunus domestica) commonly called the petite 
prune d'Agen and cultivattd on a vast scale in California, is noteworthy 
as a heavy bearer and for the excellent quality of the fruit, which 
however has the disadvantage of being somewhat small. 

The production of a variety which, while retaining all the good points 
of the petite prune d^Agen '' can produce larger fruits, is consequently 
of considerable importance. 

Good results have been obtained by a fruit grower, Mr. T. CoATBS, 
of Morganhill, California, who has succeeded in isolating some more or 
less distinct strains. In this paper the author describes one of these strains 
which originated from a bud variation and which promises to be the larger 
fruited variety so much sought after by plum producers. In 1904, in 
an orchard near Saratoga, Cal,, on a normal plum tree, Coatbs noticed 
one branch bearing very laige fruits. The grafts secured from this branch 
gave plants which conserved the improvement in size, and at the same 
time possessed all of the desirable characteristics of the ordinary French 
plum. The new strain was called No. 1418. 

In 1914, the No. 1418 (large fruited) and the ordinary plums (small 
fruited) were budded in alternate rows on about 1000 peach trees. The 
results furnish the basis for a fair comparison, as the yield of No. 1418 
was more than double that of the parent variety ; the fruit averaging 
about 25-30 to the pound, compared with 50-60 to the pound for the latter. 

This new variety is not only remarkable for the size of the fruits, 
but also for the uniform distiibution throughout the trees, which appear 
to be more vigorous growers and to develop larger leaves. 

In studying the individual trees of No. 1418, several branches were 
occasionally found bearing fruits umistakeably of the ordinary French 
type, which is additional evidence as to the origin of this bud variation. 

At the present, in several locaKties, numeious experiments are in pio- 
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gress with a \iew to discovering the adaptability and possible atea of distri- 
bution for this new variety ofpltini which should play an important part 
ill fruit growing in California. 

641 - Sfriiig Wheat m Southern Italy. — Campbell, c., in ii CoUimtou, Year nxvi 
2Co. 2, pp. 38-40. Casale Monferrato, Jan. 20, 1920. 

The meteorological conditions in Southern Italy, always rainy in aU” 
tumn, usually do not permit late sowings oi wheat to be made, especially 
as the cold weather is not associated with snow and invariably includes 
a more or less lengthy period of frosts during which the plant not only 
stops growing, but also suffers from the direct action of the frost. These 
facts induced the author to attempt to cultivate spring wheat in the re- 
gion ill question , as the crop, towards the end of January and the beginning 
of February, can profit by the autumn cultivation of lupins or other le- 
guminous plants as green manure, or used partly as forage and partly 
as green manure. There is thus the combined advantages of forage, green 
manure, and perhaps even compost, and also of avoiding the dangers 
associated with winter. 

Following this system, successive wheat crops can be cultivated 
on the same land without danger, provided that between the two crops, 
comes the leguminous crop. The summer cultivation, even if only super- 
ficial, immediately after the harvest is sufficient to prepare the land for the 
leguminosae, when the first autumn rains begin. 

The author’s experiments lasted from 1905 to 1908. The trial with 
spring wheat in Northern Italy met with no success ; on the contrary, very 
encouraging results were obtained with Manitoba wheat (i). 

In connection with the sowings made with Manitoba wheat, it should 
not be forgotten that for commercial purposes the Americans have classified 
this variety according to quality. Thus, Manitoba No. i, has almost 
without exception an exposed ear possessing the ordinary qualities met 
with in spring wheat ; the other numbers are more or less a mixture of 
heterogeneous varieties amongst which those with exposed ear only cos- 
stitiite a small proportion. 

This accounts for the unsuccessful results that Manitoba wheat 
has given and for the criticisms of its cultural qualities, 

It had been hoped to discover a Red Fife in the Manitoba wheat. 
After due investigation the author has been led to believe that Manitoba 
No. I is no other than the Banatka wheat of Roumania and Ukraine, 
where it is cultivated as spring wheat The variety has probably been 
transported to America and cultivated there in a more or less pure state, 
gradually taking the place of the commercial product known under the 
name of Manitoba. 


{1} With r^eference^to SfaaitotjawheRt in Canada 'Ond trials with this wheat in Italy, France 
'and, North Africa,^ original article by I^.H. Newmaot, “ Wheat production in Canada” > 

$, Jnly, X 9 X 7 t and R., April, 1917,^0. 326 ; R., Nov., 1917, No. 1017 ; jf?., 

19x8, No, 34 j 1918, Nos. 978 and 1051 • i?,, Nov., 1,918, No. 1230 ; R., Dec., 

1918, No, 3ir- ie.,my, igxg^'No, 590, (Rii.) 

^ '' ' " ■ : ■ ■ \:v:, ■■ ' 
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After gi\dDg up work with the spring wheat varieties' of the north, 
and having demonstrated that in actual practice, these cannot be adapted 
to southern cHmatical conditions, the author studied Manitoba compara- 
tively with Apulian spring wheat Marzuolo di Puglia, MarziiUi 
and the Triminia,, from Sicily. These three varieties have proved them- 
selves of good quality, but, although the productivity of the two first has 
not declined, the wheat from Apnlia has given an inferior yield. During the 
author^s experiments, the yield from spring wheats has kept fairly regular, 
and scarcely any noticeable difierence has been found between this and 
the yield from the local autumn-sown wheats. 

The question is whether it is advisable to extend the cultivation of 
spring wheat in Southern Italyin preference to the present nncertain produc- 
tion of maize. The author considers that this maybe answered in the af- 
firnative, provided that the summer work on the stnbble is not overlooked. 


642 - Mechanical Cultivation of Rice| The Gray Tractor with One Driving Wheel of 
The American Tractor Co. — See No. 6S6 of this Review, 


643 - Preliminary Report on the Acclimatisation of Alfalfa in the Philippines. — 
Elayda, I„ in The Philippine AgricuUtmst, Vol. VIIT, No. 3, pp. 10-76, pi. i. Eos 
Banos, Oct. 1919. 

As alfalfa is reported to be under cultivation in Hawai, a tropical country 
it seems probable that suitable conditions may be found also for its growth 
in the Philippines, and several trials have been made in different localities. 
The results as a whole indicate that the seed germinates well, and the 
plants cover the ‘ground well, 2 or 3 cuttings may be expected, after 
which the plants will wither and die off. Where the land is limed and 
inoculation secured, the plants will grow during the dry season, but 
die out in the rainy season. The College of Agriculture, University of 
the Philippines, Los Banos, conducted several tests in 1917, on the culti- 
vation of alfalfa varieties from seeds received from Minnesota, New 
York State, California, Arizona and India (Poona). The most encourag- 
ing results were obtained with the Indian variety. Seeds sown on De- 
cember 12, 1918, germinated 2 days after. The floweihig period began 
on February 5, 1919, and pods began to form on February 20. Mature 
pods were first harvested on April 8, and by May 28, flowers and fruits 
were stiU in developing. At the beginning of April, the lowest plants 
measured from 43 to 52 cm., and the highest from 100 to I18 cm. The 
fact that this variety produced, in the Philippines, seeds that were plump 
and bright yellow in colour (two main characteristics of good alfalfa seeds), 
encourages the hope that this forage crop may be acclimatised and improved 
with profit to the Philippines. 
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■644 - An Experiment on Thinning out OM Hevea Trees, in Java. — Cramer, p. j. s.^ , . mm)iR 

in The Tropical A^ricidtumt, Jourml of the Ceylon AgricuUwal Society, Vol lilll, No. 5^ oum 

pp. 399*304, Peradeniya, Ceylon, Nov., 1919, REsm . 

In the Government Experiment Garden for coffee at Bangelua (East ^ i, 

Java), a field of coffee was planted with Hevea in 1901, to try this plant as ' , , / ’ 

ashadetree ;the coffee was planted 7x7 feet, the rubber at 21 x 2 lfeet. 
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From natural causes, a fewtrees died out and, when the author examined 
the trees for the first time in 1915, 57 trees were left. These were 14 years 
old and had developed into high thick trees ;the growth was quite satisfac- 
tory, taking into account that the field was situated i 800 feet above sea 
level. Up till then they had never been tapped. 

Table I gives an idea of the distribution of the trees on the field. 


Table I. — Plan of the trees. * 


1 

5f 

> 

53 

54 

55 

56 

51 

50 1 

49 

48 i 

47 

46 

45 

44 

43 

1 

31 

38 i 

3$ 

4 i 

4$ 

42 



35 

34 1 

33 

3^2 

31 


30 

22 ' 

23 i 


25 1 

26 

ar 1 


29 


21 

20 

m 

18 

i ry 

16 

15 

8 : 

s 


10 

II 

tz 1 

13 

14 


7 

0 

! 

5 

4 

3 1 

a : 

f 


* The numbers in thick type were kept on thinning out. Distance between the trees 
is 21 X 21 feet. 


I) Production in 1918, — In 1918 tapping was begtin. From 
January till May, the trees were tapped with two cuts on 34 ^be girth, 
left side ; at first on alternate days, then, after April 15, every day. The 
total number of tapping per tree was 59. 


TabdB II. — Production of Pubber in 1918. 


N® of Tree 

Productioa 

in gm. 

1 N® of tree 

Production 

. 

m gm. 

|. N° of tree 

I 

Production 

in gm. 

I 

1962 

20 

650 

, 

39 

1485 

2 

2005 

21 

1172 

1 40 

1786 

3 

512 

22 ...... . 

1240 

1 41 

1078 

4 

2036 

23 

1177 

42 

744 

5. • * . • • . 

874 

24 

1700 

43 

2983 

6 

1750 

25 

645 

44 ..... . 

551 

7. ..... . 

515 

26 - . .... 

567 

45 ..... . 

1992 

8 

690 

27 ..... . 

1587 

4 ^ 

1929 

9. ..... . 

2652 

28 ..... . 

2413 

47 ..... . 

862 

10. i 

S95 

29 

760 

48 

613 

XI . . , , , . , : 

520 ! 

30 ..... . 

830 

49 • -ji- - • • 

1570 

12 

: 2235 i 

31 

543 

50 

705 

r 3 ‘ 

1279 

32 

717 

51 

1495 

M 

I . 754 

33 

860 

52 

1940 

15. ..... . 

1 2894 

34 ..... . 

1874 

53 

617 

16 

1 1380 

35 

1585 

54 

1390 

17 - 

i 1185 

36 

1602 

55 ...... . 

868 

18. ...... 

j 1160 

37 • • • * • • 

1432 

56 ..... . 

2185 

19^ . 

I 1323 

38 

552 

57 ..... . 

2471 


The total production of 57 trees was 75,791 kg. 
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The rubber was cured by the Brazilian process, coagulating the latex 
on a stick by smoke. By this means, it was possible to ascertain the indi- 
vidual production of each of the 57 trees numbered ; the stick serv- 
ing every day of the tapping process for the same tree, one ball of 
coagulated rubber being obtained for each tree. 

The production is shown in Table II. 

2) Tee proportion contributed by good and poor producers 
TO THE TOTAE CROP (1918). — The poorest tree (No. 3) amongst the 57 
Heveas in 1918, gave 512 grams of dry rubber, and the best one (No. 43), 
2983 grams. The average production of each tree was 1328 grams. 

In Table III the trees are arranged in groups according to their indi- 
vidual production in lots of 300 grams, and these groups are divided into 
2 parts by a line at about the average production (1328 gm). 


Tabee III- — Grouping of trees according to product ion. 


Individual production 

of dry rubber 

i No. of trees in the | 

group j 

i 

Total production of the 

group 

0 300 kg 

, 301 600 » 

601 — ' 900 ir' 

901 — 1200 » 

7 trees i 

j 16 ,28 1 

, 5 » ' 

1 3 760 kg ) 

12 084 )) > 21.616 kg 

. 5772 » ) 

1201 — 1500 w 

j , 1 

1 8 trees \ 

II 024 » \ 

1501 — 1800 » 

1 7 • / 1 

1 1 580 » J 

1801 — 2100 n 


13 738 » ' 

2101 — 2400 » 

j 2 . ( 

4420 » (' 54-175 kg 

2401 — 2700 » 


7536 » 1 

2701 — 3000 » 

1 2 » / 

5 877 » ' 

1 


It is evident, then, that the 28 poorest trees gave production of 300- 
1200 gm., that IS to say, 49 % of the trees gave 28.5 % of the total crop, 
and that the 29 best trees, i. e,, the remaining 51 %, gave 71. 5 %, If 
the trees are divided into two equal groups, the poor group will contribute 
only 30 % to the total crop, and the good group 70 %. 

By proper thinning out, the soil, air, moisture, and plant food that 
was previously wasted on poor trees can be used to better advantage for 
the good trees. The results of such thinning will be considered later. 

3) Inpeuence op externae conditions (particxjearey the space 
occupied). — The author divided the trees into 4 grouj^ according to the 
space occupied : a) Closed in ; &) one side free ; c) two sides free ; d) three 
sides free (see Table I). Comparison between the total production of each 
group led the author to conclude that the differences observed with the 
individual productions are chiefly caused by the initial character of the 
trees, and only to a small extent by the external conditions, the production 
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in general being somewhat higher, if the trees have more space at their 
disposal (i). 

4) Probuction abter teiNNiNG OUT. — 111 July, 1918, half of the 
trees was cut out (see Table I) ; only the best producers were kept, regardless 
of the question of spacing ; one good tree was cut by mistake, and tree 
No. 4, which sufiered from bark disease was not tapped in 1919* 
maining trees, 23 in number, and all with high yields, underwent 59 tap- 
pings, just as in 1918 ; but, whilst in 1918 the3^ were tapped almost all the 
time on alternate days, in 1919 it was a case of every day tapping. It is 
well-known that with alternate days, tapping with 'the same number 
of taps gives a higher yield than with every day tapping : in spite of this, 
in 1919 the production w/as superior to that of 1918, as shown in Table 
IV. In this Table, the signs + and — are employed to signify the trees 
above or below the average production. 

The increase of total yield for trees after thinning is remarkable, 
the average production per tree rose from 1830 gm. in 1918 to 2403 gm. 
in 1919, and this, as pieviously mentioned, in spite of the less advantageous 
method of tapping. 

Comparing the trees individually in 1918 and 1919, it is obvious 
that, as general rule, the trees kept their position well ; an exception is 
tree No. 27, but here again the differences from the averages are only small. 
For example. No, 2 is in both cases a little above the average ; Nos. 15 
and 43, both high producers in 1918 (about of the average) remained 
the best producers m 1919, with about the same proportion ; the 
poorest tree ’before the thinning out, No. 30, was also the poorest 
afterwards. 

These figures show that the relative production of the trees remains 
constant ; it is a further argument showing that the special character 
of the tree is more responsible for its individual production than the ex- 
ternal factors such as spacing etc. By dividing the trees into two groups : 

■ i) those with space slightly widened by thinning : 2) Those with space 
much widened (see Table I), the author still further strengthens the force of 
the argument. 

5) CoHCBUSiONS. — The number of trees experimented with was 
not sufficient to allow further investigation, but the experiment demon- 
strates that production can be stimulated by thimiing out, which is cert- 
ainly one of the most important problems in rubber growing at present. 
But the most marked influence on production is the initial character of 
the trees (2). 


(1) As regards tlie spacing of trees and inflnence on crop, see M. Girard’s work on this 
sttbjedt ; see R., Febr., 1919, No. 305, VI. ■ 

{2}' Hence the considaable ' interest aroused in connection with the question of 'seed 
sdectiott and mew studies' on grafting: see R., Febr., 1930, No 194, and No, 645 of this^R. 

' ^ , {Ed.) 
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, N° of tree 

rrcdtiction in 1918 
January to April inclusive. 

1 59 tappings 

Productioii in 1919 
March and April., 

59 tappings 

I .... 

+ 

1962 gm. 

+ 

3530 gm. 


+ 

2005 : 

+ 

2590 

6, 

— 

1750 i 

— 

1970 

9 

+ 

2652 j 


3190 

12. ..... . 

* 4 * 

2235 1 

+ 

2700 

15. ‘ 

+ 

2894 ! 

+ 

3570 

17. 

— 

1185 

1 

1550 

19. • • • . 

— 

1323 

— 

1770 


— 

1700 

! 

2100 

27 

— 

1587 

i + 

2680 

28 

+ 

2413 

i + 

2920 


— 

830 

j 

1290 



1874 

4 * 

2600 


— 

1585 

— 

2400 

36 

— 

1602 

— 

2050 


, — 

1432 

— 

1760 


— 

1485 

— 

1500 


— 

1786 

— 

2200 


— 

1078 

j — 

1500 


+ 

2983 

+ 

3710 


+ 

1992 

+ 

2904 

46. . 

+ 

1929 

4 * 

2540 


— - 

1495 

’ — 

1880 


+ 

1940 

+ 

3070 


— 

1390 

— 

^950 


+ 

2471 

+ 

2510 

Totali trees 

Average per tree: !8$®gm. 

Average per tree : ^4^3 gm. 

1 


645 -- Tlie Grafting of Rubber. — The Tropical AgricultwUt, Journal of the Ceylon A^ficnh 
tural Society. Vol. I4II, No. 5, pp. 297-29S, Peradeniya, Ceylon, Nov., 1919/ 

The attention of most rubber growers has been directed to the pos- 
sibility of securing increased yields per acre. The possibility of seed selec- 
tion has been considered, and on many estates seeds from selected trees 
have been sown in the young clearings (i) . 

Similarly, the Ceylon Department of Agriculture haS made special 
plantings from the No. 2 Heneratgota tree, and will in 1920 have areas 
ready for tapping. 

With a knowledge of the differences in yields of individual trees, and to 
avoid cross pollination between good and poor trees (2), certain estates have 
made use of this information when thinning operations have been under- 
taken. The poorer trees have as far as possible been removed, and the bet- 
ter one allowed to remain. 

A brief survey is made of experiments conducted in the Federated 
Malay States and in Java in connection with seed selection, budding an A 


(i) and (2) See R., Peb., 1920, No. 194* I II. 

[®44-@4S] 
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grafting (i), with a \'iew to securing increased yields. Sufficient evidence 
has been seemed to warrant the trial of these methods in Ceylon, where 
the rubber industry may yet see extensive areas of plants thus treated, set 
out. The experimental stage has, however, not yet been passed, and it 
has yet to be demonstrated that these systems can be generally adopted. 

Trials should, howeTCr, be made with a view to securing definite in- 
formation. Not only should the trials be made on young stumps, but the 
question might also be investigated as to whether grafts cannot be made 
on the old stumps of the poorer yielders, which for certain reasons it may 
not be desirable to remove. It is intended to make some trials on rubber- 
estates in Peradeniya, Ceylon,in order to gain experience in regard to the 
methods best suited to local conditions, and it is possible that grafts could 
be supplied from No. 2 tree, if required. 

646 “ Italian Camplior (2). — Cavara, F., in RivUta itaUanadelU Esseme e Frofimi, 
Year n. No. 2, pp. I3’i7, Figs. 2. Milan, Feb. 1920. 

Prof. Cavara, Director of the Royal Botanic Gardens, Naples, 
points out the importance af camphor production, especially with regard 
to Italy, and demonstrates the possibility and advantage of obtaining 
native supplies, laying special stress on the work by Prof. Italo GiG-niou, 
La Canfora Italiana (Rome, 1908). This woikis amply provided with data 
bearing on matters comiected with the history, industry, trade, geogra- 
phical distribution, cultivation and acclimatisation of camphor {Laurus 
Camphor a = Cinnamomum Camphor a). Original work by "Prof. Gionioni 
himself is also included, dealing with the productivity of camphor and cam- 
phor oil of plants grown in various parts of Italy. 

In Italy, examples of complete acclimatisation of Laurus Camphora 
are frequent ; for eximple in Naples (Botanic Gardens) and its environs 
(Capodimonte, Portici), at Caserta (Royal Park), and Rome, Pisa, Florence, 
on the Riviera, on I/ake Maggiore (Isola Bella), etc. Formerly camphor was 
almost exclusively employed in pharmacy, but now, the pharmaceutical 
applicatiems absorb only % of the total production, whilst the remaining 
are utilised in various industries, 70 % of the total pioduction being em- 
ployed in the celluloid industry and in the manufacture of miscellaneous 
disinfectants, insecticides and gun-cotton. The wood on the other hand, 
is much sought after for sculpture and cabinet work. 

Prof, Gicmoni recommends the use of the leaves, either green or dried, 
which fah 'off the trees when the new foliage pushes forward, for the extrac- 
' tion' of mmphor. 

The utilisation of the small branches and leaves has introduced an in- 
BOvatim into^tbe ordinary method of cultivation, and has been adopted 
rin the United States and in Ceylon where tTie bushes are planted 6 % ft. 
apart, making 2500 bushes per -hectare, which bear lea ves only after some 


fi) See,R. Feb., 1920 No. 194. I and II [Ed), 

(2} With regard to the actual state of caiuplior production in the world and the trial tests 
with camphor. trees, see i?.. May, 1920. No. ,528, {Ed.) 
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years* The leaves and brandies on plants 10 years old have also been uti- 
lised on new. camphor plantations in Japan. Also in Jamaica^ East and 
West Indies, and Malay Aichipelago, and in British E. Africa, the gxeen 
or dry leaves on young camphor plantations have been used. 

The analytical investigations made by Prof. Gionioni show that the 
yield from Italian camphor leaves is higher than that obtained elsewhere. 
This fact has been COL firmed by Giubemkister in Les hniles essenUelUs 
(French translation, 1914), and the following data are given : — 


Percentage of ' Camphor furnished by Leaves and Branches 
in Various Countries. 


i 

Country 

1 Analyst 

i 

j Material analysed : 

Camplior 

% 

Ceylon ' 

Willis and Bamber 

Ueaves and brancbes • 

I 

Ea&t Indies 

Hooper 

Reaves and brandies . 

I 

West Indies 

Watts and Tempany 

Green leaves . . • . . 

1.2 to 1:5 

Jamaica 

Emerson andWeidlein 

Dry leaves 

1.57 

East Africa 

Uoinmel 

Diy leaves 

1.55 

Malay Axchipeiego 

Eaton 

Green leaves 

1. 17 to 1.2 

Malay ArcBipelego 

Eaton 

Air dried leaves . • . i 

1. 10 to 1.16 

United States 

Hood and True 

Dry leaves 

2 

Italy 

GigHoli 

Green leaves ..... 

1.2 to 1.5 

Italy 

Gigiioli 1 

Dry leaves ..... . 

2.4 to 3 


On the other hand, the yield from the other portions of the plant 
(branches, trank, roots), is much less than that from Japanese camphor. 
Prof. GiUnioni obtained only 10 % from the trank of the Italian trees com- 
pared with I % obtained from trunk slivers in Japan. 

The large proportion of camphor in the dry Italian leaves may perhaps 
be due not only to the low water content in the leaves, but also to the ac- 
celerated oxidation of the oil of camphor during the later stages of growth* 
This is consistent with the investigations made by YoSHXDAin 1885 ^n oil 
of camphor and on camphor formation. 

The lower camphor content in the trank of the Italian tree compared 
with the Japanese, may perhaps be attributed to the different elaboration 
that takes place in the cells of young plants compared with fully developed 
or old plants, rather than to the difference in climate. In the first case there 
is a bigger formation of camphor oil ; in the second, th^e is more camphor. 
The relative amounts vary according to the organs of the plant, and withthe 
changing seasons ; thus, in winter, there is a larger proportion of camphor, 
and in summer, the production of camphor oil, is greater. Out of 100 parts 
extracted by distillation of leaves of the Italian camphor plant, about 
% is camphor oil. 

It has been stated that if, owing to the low seed production from the 
big trees acclimatised in Europe, the Japanese seed is sought after, there is 
a distinct risk of very feeble germination, either because the germmaling 
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power, does not cor^r a long period and does not last out over the long 
voyage, or because when sent, they are neither fresh nor good. 

Prof, Cavara hopes to be able to confirm these statements, having 
received seed from Japan (froni the Yokohama Nursery) on several occasions, 

' that germinated well, gave vigorous seedlings, and developed extraordi- 

narily well in a few years ’time. 

From sowings made in the Royal Botanic Gardens at Naples 3 years 
ago, a plantation of camphor plants was established to test the value of' 
Laurus Camphor a grown in a copse, with the idea of carefully using the 
leaves and branches for the extraction of camphor and camphor oil. 

' 'stimulant, m - The Cacao Industry in the Gold Coast and in the French Colonies and the Former 
AKOMATic,* ' German Colonies in Equatorial Africa. — Report by Mr. ttjdhope (Director of Agri- 
nAICOTIC and culture, Gold Coast) , followed by a note by M. Due (Director of Agriculture in the French 

MEDICINAL Colonies) ; Translation, preface, and conclusion by H. G. Capus, in the U nion Coloniale 

Publication du Comite d’ Action Agricole Coloniale, Ft. I, pp, 37. Paris, 1919. 

Mr. W. S. B. TudhopE presented his report to the third Interna- 
tional Congress of Tropical Agriculture heldin Bondonin 1914. Acomplete 
translation together with notes by MM. Buc and CaPGS, is given in the 
publication under review and these two writers extract the points of interest 
to the French colonies and the former German colonies in Equatorial Africa. 
The chief conclusions are given below:— 

(i) The production of cacao in the Gold Coast is an absolutely native 
industry and owes nothing to the European planter. Cacao was first 
exported from the Gold Coast in 1891, when, according to official statistics, 
the export was 80 lb.; valued at £4. In 1913, the export amounted to 
113239980 lb., valued at £2489218. The ajjpended figures, quoted 
from official statistics, shew the development of the industry 


^Juantities Valu« 11 Quinquennal increase 


Yeats 

nb. 

Kg. 

£. 

Pr. 

Fr. 

1891 

80 

36! 

4 

100 


1896 

86 745 

39839; 

2 276 

56 900 

2 272 56 Soo 



2 195 57^ 

985 692! 

42 837 

1 070 925 

40561 1014025 

1906 ' 

J 20 104 504: 

9 1 17 393 

3362691 

8 406 725 

293 432 7 335 800 

igii 

i 

' 88987324 

40 355 752, 

I 613 468 

46 336 700 

I 277 X99 31 939 955 

1913 • . . . • 

1 13 239 980 

a 

51354 331 

2489 218 

62 230 450 

875 750 21 893 730 

in 2 years , 


Since 1913, the cacao production in the Gold Coast shows a progressive 
increase. In 1915, the export was 77 378 tons worth 91 302 250 fr., and 
in 1916, 72 128 1., worth 96 152 250 fr. Owing to the war and the scarcity 
of freight, part of the 1916 crop had to be stored by the traders and, at 
the end of the season, no bt^ness was done in the interior regions. In 
his report for 1916 the Dixeetbr of Agriculture of the Gold Coast attributed 
'a; beneficial influmoe to this lack of a, market, which, though due to tempo- 

^ \ ... ' '' ' ‘ ' 
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rary causes, none the less shows the danger of developing cacao as the 
sole crop in the region, as both natives and Europeans neglect spontaneous 
products such as rubber and palm nuts, and even food products for local 
consumption. 

At present the Gold Coast is the largest producer of cacao in the 
world, the whole output being due to the natives. 

(2) The soil and climatic conditions are much the same as those of 
the French colonies of Gabon, Dahomey, and especially, the Ivory Coast, 

(3) The British administration has developed cacao growing by 
making use of the favourable disposition of the educated natives and their 
desire for better conditions of life, and by buyng the crops at good prices 
when they were not at a stage of interest to traders, 

(4) The British administration then concentrated its efforts on 
the increase of the native plantations, the improvement in the quality 
of the fermented and dried product, and on the diffusion of practical agri- 
cultural education amongst the natives. 

(5) After this the traders began to buy and the product became 
an industrial commodity. 

Thanks to the methods used, the export of cacao from the British 
Gold Coast increased from 39 000 to 51 000 tons, between 1896 and 1913 (i), 
whereas in the case of the French colonies of Gabon and the Ivory Coast, 
the former only exported 155 tons in 1913 and the latter 47 tons. It is 
therefore important to ascertain how far the example given by the English 
can be followed elsewhere. The natural production from the Gabon 
is entirely due to European cultivation, but the capital invested was 
extremely small and the, exports, in spite of their steady increase, have 
not attained a large figure. The work done by the Germans in the Ca- 
tueroons will thus be of intemst in enabling an opinion to be formed as 
to whether a greater financial effort would give results comparable with 
those obtained by the natives in the Gold Coast ; this is shown in the 
appended table. 


Comparative export {in tons) from the Gold Coast, Gabon, Cameroons, 
and the Ivory Coast, 


Years 

Gold Coast 

Gabon 

Cameroons 

Ivory Coast 

Years 

Tons 

1896 

39 

5 

133 

1900. . . . 

" ‘ 

190X 

9^5 

44 

528 

1905. * • - 

2 

1906. .... 

91x7 

89 

I 247 

1910. . . . 

7 , 

I911 ^ 

40 335 

108 

3431 

1913* • • • : 

,47 

1918. .... I 

Si 354 1 

155 


1915. • ‘ • 

' 114 - 


(1) The exports amounted to 92 000 tons in I 9 I 7 » according to tiie AgrimUwal Nm 
of April, 1919. .(iVofe hy M. I^uc.) 
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These figures show that the progress in the German exports does not 
show a proportionately higher rate than that for the Gabon » Yet, the 
agricultural enterprises in the Cameroons cannot be reproached with 
lack of interprise, as capital, concessions, technical assistance from the 
official organisation of the local Government, labour {unscrupulous methods 
of recruiting black labour), none of these were wanting. Considering 
all the advantages that they had, it must be admitted that the German 
results weie unsatisfactory : heavy expenses' and low yields, and slow 
progress in the export trade. 

Whilst the English, however, increased • their production at little 
expense in lo years from 985 to 40 335 tons, that of the Cameroons, during 
the same 10 years and in spite of a considerable financial effort, rose from 
528 to 3431 tons only. The obvious reflection is whether the English 
method is not the best for Africa. 

It is true that the example of San Thome can be quoted in favour 
of European cultivation, but the cacao question there is not the same as 
in the coastal colonies on the Gulf of Guinea. According to M. A. ChB- 
VALIBR (i), the island of San Thome is of volcanic origin and all the soils, 
almost exclusively formed by eruptions, consist of basalts, trachites and 
phonoliths, rocks which have weathered down to form the fertile soils 
of the island. These formations are extremely rare on the continent, prac- 
tically all the soils in the Gabon and Ivory Coast being derived from the 
decomposition of crystalline rocks, such as gramtes, mica schists and 
metamorpHc rocks ; they are far from being as fertile as those of San 
Thome. It thus follows that the methods of cultivation — of decidedly 
special nature — in use in the Portuguese colony could not be applied in 
entirety on the continent, where similar soils are not to be found. 

As the example of San Thome is not applicable, the conditions of cacao 
cultivation by natives and Europeans must be examined comparaiively. 
Mr. Tudhopk gives valuable information regarding the Gold Coast, 
and states that the method of cultivation, as developed by the natives 
represents the minimum of effort and expense. The forest is only partly 
cleared, all the big trees being left standing, and tbe seed-beds are confined 
to nurseries situated in damp alluvial soils by watercourses, replanting 
generally taking place in competition with food plants such as the banana 
(Musa) and taro {Colocasia). In this way, the young plants enjoy good 
conditions for rooting, as the necessary shade is provided. The cultiva- 
tion given to these crops, usually consisting in cutting the weeds with 
a bellhook or hoe, is of equal benefit to the cacao trees and helps them to 
come on well for the first 3 or 4 years. The cacao trees are usually planted 
very cicely, and the natives prefer dense, straight trees forming a crown 
at a height of 7 ft., 6 in or. more. The area planted by each family is 
very small and does not produce more than 2 tons of cacao each year 
on an average. Thus, the whole production of the Gold Coast is the sum 


fi) Le Cacmysr dam FOmsi Africain, by A, Chevalier, p. 245. Publisiied by CbaUaittel, 
Fads, 1908. (Note by Af. 
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of the output of a multiplicity of small village plantations, of small family 
crops, disseminated in a belt of plantations covering nearly 61 000 sq.km. 
These are special conditions, that cannot be duplicated in European plan- 
tations, requiring as they do the cultivation of vast surfaces within a 
limited ladius. The natives pay but little attention to their plantations. 

Mr. TudhopE is obrdously forced to regard the native methods of 
recultivation as defective, as they are evidentl}" the -chief cause of the 
inferiority of the product : — Small capsules, atrophied seeds, bad fermen- 
tation ; but he has no need to worry about the extension of the crop, as 
the natives have become accustomed to grow it. His task at present 
consists chiefly in improving the quality of the product and, consequently, 
the primitive methods of cultivation, harvest, and fermentation. He 
sees all the disadvantages of the native methods, without ascertaining 
whether they have any compensatory advantages. 

Mr. Hue differs from Mr, Tudhope on this point. The same stage has 
not been arrived at on the French coast, there is no production to improve, 
there is even no production. A large quantity must be produced above 
all, even if not first-class quality. Undei these conditions, the simple 
native method will be seen to have the following advantages : 

(1) Cultivated on small areas, near and aroimd the villages, the 
young cacao plant benefits from the shade plants grown for food and from 
the manuring provided by household refuse. 

(2) The native method carries out the principle of close planting 
and much can be said for this ; it is a point that must be insisted on. Who- 
ever has visited abandoned cacao plantations will know that the old nur- 
series have persisted, natural selection having taken place, the weak yield- 
ing to the strong, which become more mid more interlaced and seem to 

. obtain through their common effort the faculty of resistance to disease 
and the invasion of the brush. 

The native plantations are much on the same plan. Planted at 8 ft., 
6^4 ^i-part and even less, the trees rapidly cover the soil, the foliage 
interlaces and, when one tree dies, the vacant space is immediately 
occupied b}’’ adjacent trees. At Femando-Po M. Hue has counted as many 
as 2300 or 3000 trees per hectare in native plantations, with an annual 
production amounting to 2 tons of prepared cocoi. This kind of planta- 
tion IS probably very similar to that found in the Gold Coast. 

(3) Hy their distribution through a vast forest region, the multi- 
tudes of small plantations are isolated one from another; they benefit 
from the shelter of the surrounding forest, from the constant humidity 
of the air, and the risk of the spread of fungoid disease, which has caused 
so many failures in extensive cultivation, is considerably reduced. 

? (4) The high cost of digging holes, planting, and replacing dead 

i trees, estimated by M. LtJC, at least 30 % in Gabon (i) during the 

I ^ ^ ■ 

!' ' , ■ ' ' ' 

(x) At Sail Thome, replacing is estimated at 30 % for the first year, 15 % for the second, 

for the third, and 2 % for the fourth (Chevalier). In Gabon, the losses arc highest bet- 
ween the third and fourth years. (Note by M. Eve.) 

■ t«*n ■ 
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first six years on European plantations, is quite invSignificant for tlie native 
crop. 

(5) Eiiially, the difficult problem of providing the fixed labour 
necessary for large plantations has not to be considered. It is partly' ' 
solved by cultivation by families, chiefly by the women and chidren. 

The principles of European cultivation are very difierent. So as 
to restrict the European stafi required for management and supervision ’ 
as much as possible, the plantations have to be grouped together, so that 
a considerable area of forest has to be cleared. The cacao plant does not 
do well in mediocre soils, in vast denuded surfaces. The nurseries are 
established in land carefully prepared and frequently manuied ; the seeds 
afe selected and, from germination onwards, the plants are watched and 
cared for, and as weakly plants difier little from strong ones, the selection 
is artificial. 

The plants, after being transplanted and placed at distances usually 
tl ,4 to 13 ft., apart, are often growingin a less feitile soil than that of the 
nursery. They have to live under these conditions for 5 to 6 years or more, 
before their foliage touches, which is necessary in practice to ensure the 
success of a plantation, and to which the planters rightly attach great 
importance. 

These disadvantages do not occur in close plantations and it is possible 
that where cacao is grown like a replanted forest with successive thinnings, 
better financial results might be obtained in French Equatorial Africa. 

M. Edc does not condemn European planting such as it is, but me- 
rely points out that the expenditure it requires in mediocre soils is not 
compensated for in most cases by the returns. He thinks it would be advis- 
able to precede in the direction of the plantation that costs less, is plant- 
ed more closely and contains varieties that quickly produce high yields. 

The cacao grown in the Gold Coast is exclusively of the oval " foras- 
tero ” type of the Amelonado variety, and its beans require a longer fer- 
mentation that thos2 of almost any other variety. As this variety is both 
robust and prolific, M. Tudhopk concludes that it is particularly well suited 
to the conditions prevailing in the Gold Coast, and that it was fortunate 
that this variety should have been the first to be introduced. Other types 
or varieties are being tested at the Government experimental station^ 
but, with one exception (a hybrid of spontaneous origin), none of them 
appears to be as prolific or profitable as the ordinar}^ type. The new 
variety, called Cundeamor by M. TddhoFPJ, on account of its superficial 
resemblance to the Ce3donese type of the same name, is apparently prolific 
and produces much larger beans which are of superior quality. The na- 
tives appreciate this variety which, in time, will be planted over considerable 
areas. The slowness of its fermentation is of slight imporiaiice, as the 
natives prefer slow tasks. 

Mr. Tobhopb states that, in the Gold Coast, the cacao plant yields 
a .'fine crop 3 or 4 years after planting and quotes, as an average yield at 
Ahttri, the extraordinarily high figure of nearly 8 lb. of dry cacao per tree, -A ^ 
yield which is equalled if not surpassed on cert^ain uative plantations in 

[MT] 
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fertile districts. A yield of 4.421b., per tree can be obtained in tbe Gabon 
in close plantations ; in 1914^ the Armor plantation included 15 000 adult 
trees and produced 34.5 tons. 

v 3 ome of the South American varieties introduced into Africa fruit 
abundantly in their foitrth year. The yield of seeds may also vary in niiiiiber 
and weight (i). The search for varieties that quickly produce high yields, 
in spite of their rapid exhaustion, becomes indispensable when they^^ are 
not reqiured as the main snbject of a plantation. 

It seems that the soil and labour conditions in the French colonies 
in Kquatorial Africa are not sufficient to ensure the success of vast agricul- 
tural enterprises whose sole aim is to produce cacao. The crop, however, 
would be both interesting and profitable considered as a compkmeiitary 
crop on the farm, provided that the best soils, and 011I3" these, 
were reserved for it, and if the principle of close plantation vrere 
followed. 

The conditions required for obtaining a large production in a short 
time are apparently present in the Ivory Coast, and it would thus be 
possible to make, with some chance of success, an effort similar* to ihit 
which has given such convincing results ip the Gold Coast. This, howiver, 
has been in progress since 1908, thanks to the initiative taken by the Go- 
vernor, M. ANGOXJr.VANT, but by different methods, the chief of which is 
the obligation to plant. 

The east coast of Madagascar seems equally well placed for a similar 
attempt, with the advantage that the natives would be less refractory 
to French pressure. 

But if these attempts are to be really useful and to lead rapidly to 
important productions, a considerable change will be reqiured in the 
French native policy. M. TXJC does not say if this could be done without 
danger, but any method has its disadvantages and M. Baiutaud, in his 
book on La politique indighne de VAngleterre en Afrique occidentale, points 
out some of them. In this connection, the conclusions drawn by this 
author from a book by IST. Caseuy Hayford, a native lawyer of the 
Cape -Coast, will be of interest. 

Mr. TtjdhopE does not seem very sure of the stability and security 
of this monoculture which has been taken up by the natives with such 
enthusiasm that they have completely neglected important sources of 
revenue such as rubber and the oil palm. In any case, it is evident that 
the policy followed in the Gold Coast has been the chief element in the 
success obtained in the production of cacao. It remains to be ascertain- 
ed whether th2 principle can be applied to one or more of the French co- 
lonies, and if so, whether the possibility of providing the French chocolate 
industry with its reqAements would compensate for the disadvantages 
of the iivdhod under discussion. 


(1 ) Le cdcaoyer au^ Congo frangais, Chalez et Enc (p. g and on). Published by Challaniel, 
Paris. {Note by M. ZfVC.) 
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64S - The WiM Tea Plant of Fhou-Sang, TraBniih Kegioii^ Upper Laos, Indo- 

CMnaCi). — R.5 in th<^ Bulletin a'^ricole derinsijtut Scicniifiqiie de Saigon^ 
Year II, No. 3, pp. S7-90. Saigon, March, 1920. 

Tills tea plant occurs wild in the wooded massif of Phou-Sang, Noitng- 
Pek region. Phou-Sang is a large motmtaiii group situated 60 km. in 
a straight line from Ki^ng-Khouang ; it is 2300 m. high, and the wild tea 
plants only occur above an altitude of 1900 metres. There are two va- 
rieties of tea plant at Taos, one which is very common and gives rise to a 
certain amount of native trade, and one, a wild plant which is gradually 
disappearing and which is dealt with in the present article. 

There are 280 plants of this species at the Tranninh Station, and,, 
in 1917, 45 000 seeds were gathered from them, but none germinated. 
This was due to the fact that the native attendant gathered the first floral 
buds and used them after drying ; the last flowers left alone by the na- 
tive were surprised by the first frosts and aborted. 

In 1918 the 9000 seeds gathered were sown on October 30, and as 
the floral buds had been left untouched, these seeds were ripe on October 15. 
Germination began on October 20, 1919, and, by June 20, over aooo plants 
had sprung up. The branches bore flowers only in the second year. It 
is estimated tliat, in normal seasons, the station could produce from lO 000 
to 20 000 seeds of tins tea plant each year. The station contains a plot 
of 40G sq. metres containing 148 Phou-Sang tea plants. The bushes, 
which w-ere 3 or 4 m. high in 1919, were cut down to i m. above the ground ; 
numerous buds were produced and a first crop was obtained since 1918. 
Only young buds with slightly developed leaves were gathered. The 
harvest begun on April 10, 1918, ended on December 4 and produced a 
total of 33.565 kg. of dry tea, or an average of 160 gm. per plant. This 
yield is certainly smaller than that actually realised, for the coolies dis- 
honestly retained part for themselves. Supposing i hectare were planted with 
Phou-Sang tea at 1,5 m. distance every way (distance necessary for the 
growth of the plants), there would be 5675 plants per hectare, and the cor- 
responding crop would be 900 kg., of fine, prepared tea. 

The following figures give, according to M. Atjfray, the chemical 
analysis of samples provided by the author. 

In 1903, the author had already tasted Phou-Sang tea, as a Chinese 
named Am.ock, who had become a French subject, had given him several 
samples, saying that it had come from the Imperial Chinese Court, M. 
Amock had informed him that the tea cost $20 to 24 (50 to 60 fr. at par) 
a Chinese pound (700 gm.), and the author learnt that Chinese preparers 
went each year to gather and' prepare the buds of the Tirecious species at 
the Phpii-Sang^motmtain. When the Chinese anived, the Meos showed 
them the trees they had found in the forest ,* the Chinese then cut down 
the trees and gathered the young shoots which^they prepared in their 
own way. The process consists in letting the shoots fade, then rolling the 


: ' (i) For infomatioa on tlie wild tea plants in India and China, see i?., Apr0, 1920. 
No. 413. {Ed.) 



ATOMATIC, NARCOTIC AND MBDICINAD PLANTS 735 


Moisture 

Nitrogenous matter 

Fats 

Tannin 

Total ash 

Soluble ash . 

Theiii . 

Nitrogen 

Matter sohible in boiling water. 


Fermented 

XJafermented 

tea 1 

! tea 


10.00 % 

9 - 7 ° % 

23-37 

23-37 

I.9S 

1.74 

13-25 ! 

^3-75 ' 

5.10 

5.12 

2.02 

2.14 

2.35 

3.70 

3-74 

3-14 

41.25 

44-50 


buds by band and drying them in a large iron pot. The average crop each 
year from Pbou-Sang was not more than 10-15 kg. of fine tea. The adult 
leaves were pressed while still green in large hollow bamboos and warmed 
over a flame, when the leaves were removed from the bamboo, dried in 
the pot and taken to China. If the Chinese went so far for such a small 
crop for the Emperor of China, it is because they valued it. 

The Phou-Sang tea trees have almost disappeared and now the for- 
est contains only scattered trunks cut down to i metre above the soil. The 
trunks send up new shoots every year, but they die for lack of air and light. 
It is fortunate for the preservation ofthis species that small plantations baye 
^ been established at two stations. In fact, seed-bearing trees exist at the Na- 
Hoi station ; bought from a woman Pon-Ting who got them from Pbcu- 
Sang, they were planted in 1905 at i m. apart and have never been pruned. 
The author found them to be well grown, 5 to 6 m. high ; dug up in Sep- 
tember, 1919, they were planted 5 m. apart, so as to form a new plant- 
ation of seed-bearers. The station now possesses 142 tea plants which, 
if cared for, could produce an abundant fructification by 1922. In addi- 
tion, the 400 sq. m. plantation mentioned above was started by the native 
attendant who went with coolies to Phou-Sang to obtain young plants ; 
he brought back about 300, of which 148 are still living at the station. 

649 - Tlie Effect of Fertilisers on the Combustibility of Tobacco. — See No. 627 of tMs 

Review, 

650 - Coca Production and Trade in Java. — de wtldeman, f., in BidieUn AgnmU de 
V Instant Scieniifiqne de Saigon, Year II, No. 5, pp. 79-80. Saigon, March, 1920, 

The cultivation of the coca plant was already widely spread in the 
Dutch East Indies, before the war ; very diverse opinions bad been ex- 
pressed as to its future as a crop, as it was threatened by the preparation 
of synthetic cocaine. All the same, several planters have extended the 
area under the crop, and factories, established in the Dutch East Indies, 
have done good business, possibly owing to the circumstances at that time. 

The future of coca cannot be foreseen, and it will be useful to survey 
the progress of the production of the coca leaf, its trade and its consump- 
tion. Practically all the pre-war production went to Europe and, in 

' 

[e4S-6S«] 
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1916^ Amsterdam was still one of the great centres for the product. In 
the appended table, the author indicates the reserves of coca leaves, in 
packages at Ainsterdain ; the gradual depletion of the stocks is marked. 



1916 

1917 

1918 

End of January , . , 

10 296 

5 540 

403 

February 

10 164 

4 867 

237 

March ' 

10 149 

3792 

143 

April 

9 745 

3715 

87 , 

May 

9797 

5 225 

30 

June 

9235 

3989 

30 

July 

9 on 

2 507 

30 

August" 

8777 

I 287 

30 

September 

8237 

448 

30 

October 

7932 

448 

54 

November 

6336 

403 

0 

December 

5877 

403 

0 


As the stocks diminished, the average unit price naturally increased ; 
ill 1916 it was 14.45 cents and in 1917 it was 20.09 cents. In hand to 
hand buying, the differences in price varied from to 30 to 70 cents. 
In 1917, the export of coca leaves to Holland and the United Eingdom 
began to diminish, largely owing to the lack of tonnage, and, in 1918, 
export to Europe ceased completely, but as the appended figures show, the 
total export from Java increased not diminished. 


Export of coca leaves from Java. 


1 

1917 

1918 


kg. 

' kg. 

Hoilaiid 

17043 

1 

■United Kingdom. . 

4 105 

— 

United States 

15 1 601 

282 555 

Japan 

6423 

21 1 629 


i 179 172 

494 I S3 


It will be seen that the consumption of the United States increased 
cor.siderably from 1917 to 1918, but not to such an extent as that of 
Japan. The ^consumption of leaves by cocaine factories was thus very 
large. 

It will be of interest to see if these proportions will be maintained, 
or if, now the ^ seas are iree, the large export to Holland and the United 
Eangdom will be re-establidied. It is to be feared that, as the war has 
dispkeed so many markets, Europe will find it diffiailt tO' recapture them. 
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The factory established at Soekaldemi, Java, has regularly worked 
coca leaves, obtaining an extract with over 50 % of alkaloid. 

The treatment of the raw material in the producing country should 
undoubtedly be encouraged, as it would procure a great benefit forthe 
colony and its native inhabitans. 

651 - Mulberry Plantations (i). — Bucci P., iu tUe Rivisla di Ampdosrafia, Year i, No. 4, 
pp. 51-58. Alba-Uegiiom, Peb. 15, 1920. 

In 1914, the author established at the Torretta farm of the “ R. 
Sctiola Enologica, at Avellino, a mulberry plantation of an area of 240 
sq. m., with 14 lines, of young mulberry trees at distances of 70 cm. between 
the lines and 40 cm. in the lines which works out at 35 700 trees per hectare. 
In spite of the close planting, the trees grew vigorously. The author has 
obtained the following data : 

The cost of establishing and cultivating 1 hectare of mulberry trees at Avellino. 


Interest on estate capital, considering tbe land as bare, but of first class 

type 200 

Expense of hoeing 35 cm. deep; 60 days to 3 fr iSo 

Tracing lines for the trees ; 10 days at 3 fr 30 

Planting the young trees ; 20 days at 3 fr ; 60 

Value of 35 700 young trees at 0.03 fr. each i 071 

Weeding twice ; 24 days at 3 fr 72 

Estate tax. 60 

General expenses at the rate of 5% of the preceding expenses, Jess 

interest on the estate capital . 73.65 

Interest at 3 % on the capital represented by the preceding expenses, 

less interest on the estate capital . 46.40 


Total ... I 793.05 fr. 

Interest on estate capital as in 1914 200 fr. 

Weeding twice ; 24 days at 3 fr 72 

Replacing young or dying plants at the rate of 5 ‘,’0 of the number of 

trees ; value of the j^ouiig trees 53.55 fr. ; 5 days at 3 fr. . . . . 68. 55 

Gathering leaves as branches ; 10 days (women) at 2 fr 20 

Estate tax 60 

General expenses calculated as in 1914. 11.05 

Interest at 3 % on the capital represented by the preceding expenses, less 

interest on the estate capital 6.95 


Total . . . 438.55 fr. 


Interest on estate capital as in 1914 and 1915 200 ft. 

Weeding twice ; 24 days at 3 fr 72 

Gathering leaves as branches, 12 days (women) at 2 fr, ...... . , 24 

Estate tax - 60 


(i) See i?., Jan., 1916, No. 57 -(A^f^.) 


various 

CROPS 





738 


VARIOUS CROPS 


Oeiierai cxpumes cfdculated as abrA’e. ' 

Interest at 3 % on the* capital represented the preceding expenses, less 

interest on tlie estate capital -I-O'-) 


Toiiii - . • 3t>-S.;o fr. 


Interest on estate capital as above. coo fr. 

Weeding twice; 24 daA'S at 5 fr.. -fCu 

C^atlieriiig leaves as branches : 12 days ^women) at 3 fr. 3d 

Estate tax ' . . - 6(j 

General expenses ceJcuIatecl as abo\x*. 20-80 

Interest at 3 on the capital represented by the preceding expenses, 

less interest on the estate capital 16.10 


Total . . . 452.90 fr. 


Interest on estate capital as above. 200 fr. 

Weeding twice ; 24 days at 7 fr.. 16S 

Gathering leaves as branches; 12 days (women) at 3 fr 36 

Estate tax 60 

General expenses cjilculatcd as above 23.20 

Interest at 3 on the capitcil represented by the preceding expenses, 

less interest ou the estate capital * 14.60 


Total .... 501.80 fr. 


(Unless otherwise stated the working days mentioned above arc those of a man). 

If file expenses of the fifth year are assumed to be the same for the 
following five years, the total expenses for the ten-year period would be 
7968.02 fr., which gives a constant annual expense of 625.40 fr. 

In the branches (gathered in this way for rearing ’silkworms in the 
Frinlan wa}^), the pure leaf represented: — 44.39 % in weight in 1916; 
46.71 % in 1917 ; and 41.58 % in igi8. If these coefficients are applied 
to the weight of leaf as branches actual!}' gathered, the yields in pure 
leaves per hectare are: — 4499.209 kg. in 1916; 8819.876 kg. in 1917; 
II 212.312 kg. ill igi8 ; total, 24531.397 kg. ; annual average 8177.132 kg. 
It can be assumed that this average holds good for the other 5 years, 
because, though the production increased during the first 2 years, it decreased 
in the following years. From these figures, and valuing the leaf as branches 
at 15 fr. a quintal, the total value of leaf produced during the lo-year period 
would be 23 241.82 fr., w^hich gives an annual constant value of the leaf 
of 1824.25 fr. The annual net return from the plantation is, therefore, 
1824-25 fr. — 625.40 fr. = 1198.85 fr. 

The leaf produced by one hectare of mulberry plantation will serve to 
rear at least 15 ounces (of 30 gm.) of silkworm eggs. 

The author compares these data with others furnished by Prof. J. 
ui Gaubo, director of the travelling chair of agriculture of the districts 
of Oderzo and IVIbtta di Livenza (province of Treviso.) The latter considers . 
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tiat a mulberry plantation lasts 13 years and that, at the end of the 13th 
year, the expenditure per hectare is 180 fr,, to clear out the roots; he esti- 
mates the production of leaves in the different years of the duration of the 
plantation starting from the 2nd. ’ year, at 70, 150, 300, 400, 450, 400, 
400, 350, 300, 200, 150 quintals per hectare for each year, rCvSpectively ; 
the constant annual value of the products (valuing the leaves at 6 fr. a 
quintal) at 1602.24 fr., and the constant annual expenditure at 825.30 fr- 
In respect of this estimate, the author observes that the mulberry planta. 
tion may last longer than M. Bi Gabbo admits, i. ly to 20 years instead 
of 13, and that the cost of removing the roots in the last year could be placed 
at a much more modest figure because it can, at any rate to a large extent, 
be debited to the grass crop that follows the mulberry plantation and 
for which it constitutes an excellent precursor in the rotation. 

Prof. Bucci gives detailed information on planting and on the care 
of the plantation, and he remarks that his experiments on the action of 
nitrogenous fertilisers, on the digestibility of the mulberry leaf, and on the 
influence of leaves from manured trees on the quantity and quality of the 
coccoons lead him to fear the use of quick-acting nitrogenous manures at 
the moment of planting if the leaves of the mulberries (as happens in the 
case of plantations) have to be removed after the second year. It is thus 
preferable to give a thorough application of farmyard manure at the rate 
of 200 quintals per hectare, together with at least 2 quintals of super- 
phosphate per hectare, or a good green manuring with some leguminous 
crop manured v/ith superphosphate. 

In years when the spring defoliation is carried out normally, the plant- 
tation can be treated with quick-acting fertilisers, preferably, ammonium 
sulphate or sodiiin nitrate because, as the authors' experiments have 
shown, leaves from mulberries manured at the rate of i quintal of ammonium 
sulphate per hectare are more digestible than those from plantations that 
have received the same amount of nitrogen but in the form of nitrate of 
soda (f. e., 130 kg., per hectare.) 

The author also found that it was best to prune the young mulberries 
ill the autumn, the same year as planting (carried out in spring), but 
care must be taken, both in the first and subsequent prunings, to leave 
a stump above ground and not cut the plants down to the ground, because, 
with a small trunk emerging, tillering is favoured, thus leading to the produc- 
tion of a greater number of branches and considerably increasing the quantity 
I of leaves produced- 

652 - S^cchamm aegyptiacum in the Dunes on the Algerian Littoral La- 

MOTTEDUCAMPS, ill the Bulletin agricole de VAlgerie'-Tunisie-Maroc, Annuks de VBxpi^ 
rimentation a<;ncole ei de la Colonisation de VAffique du Nord, Series 2, Years XXVI, 
Xos. 1-2, pp. 23-25. Algiers, Jan. -Feb., 1020. 

Sacchamm aegyptiacum, a common plant in Egypt, has long been 
used on the east coast of Sicily as a windbreak and grows wild near Bdne, 
Following on the suggestion of the Botanical Service, the Algerian Forest 
Service has used it successfully for some years for binding dunes. 
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The author describes the results obtained from Ms plantations of 
Sn^cclmrimi at x^cliaclias, near Tapasset, iii the department of Oran. Since 
it was imported in 1915, the plant has been used in three ways by the au- 
thor as the estate was gradually formed. At first, cuttings were placed 
in the sai^d dunes which they w^ere to fix and, in case of success, they con- 
stituted a kind of reserve nursery for subsequent use. This first plantation 
extended so considerably that it is now quite a Sacchamm forest, certainly 
small but sufficiently high to hide a man on horseback and bushy enough 
to cover a herd of cattle. 

The first paths on the estate were aftenvards bordered with 2 rows 
of cuttings placed at a distance of 40 cm. in and between the rows ; the 
borders are now from 1.5 to 2 m. thick and have a very pleasant appearance 
They are easity kept in order and to prevent them extending too much 
it is sufficient to run the plough along dose to them. 

The tliird use is the chief and most satisfactory aim, i. e., as a wind- 
break. 

Thanks to Sacchamm, the vineyard can easily be divided into long, 
parallel rectangles with a witch of 2'5 m. in the case of soils that are sandiest or 
most exposed to the wind, and of 50 m. in more compact and better-sheltered 
soils. These hedges grow very rapidly and form a very efiident windbreak. 
The vines are planted i. m. apart in the rows and 2.5 m apart between the 
rows ; as soon as the vines are strong enough the windbreaks will be left 
only at regular intervals 50 m. apart. The sand, enriched by cultivation, 
will be less blown about and there will be less fear of scorching from it. For 
this reason, starting from the initial hedge, all the hedges placed 50 m. apart 
are permanent and replace a row of vines. The cuttings are planted at 
distances of 40 cm. apart. The hedges placed 25 m. apart are temporary and 
grow in the space between two rows ; as they have to exert their maximum 
effect as quickly as possible, they are planted more dosely, i, e., at distances 
of 30 cm, in every direction. Plantation took place in October in ground 
that stin retained some moisture and in January and February after 
abundant rain in ordinary soil. Almost everywhere cuttings 80 cm. 
long were used and buried 40 cm. in the soil so that the wind, which is 
constantly shifting the level of the soil, always leaves the plant buried 
sufficiently ; 95 % of the plants struck roots. The young plant always 
develops at the eye placed at the level of the soil or slightly below it. When 
there are two shoots, the upper one is always weaker and, as a rule, all 
the upper part of the cutting, some 30 cm., dies. 

The last plantations made in soils where the sand is fixed are cut 
level with the ground, A greater number of cuttings can be obtained with 
the same quantity of material and the young plants grow more quickly 
and better. 

As the cuttings are planted in January, the young shoot grows in the 

spring ani is 1.2 to 1.5 m. high, at the end of the year. In the follow- 
ing spring, each plant forms a small tuft and the windbreak plays its part 
as soon as the vines begin to grow, for by then, the hedges are already 
close, and are 2. to 2.5 m. high at the end of the year. 
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The hedge increases in density and height during subsequent years. 
As there was no straw left in 1919, the leaf5’ tips of the Sacchanm were 
fed to horses, which ate them eagerly. The plant has given astounding 
results at Oued Kramis and should be propagated for estates exposed 
to the wdiid ; it ought to be better known. 


653 - Market-gardening in Italy, — Seano. g., iu 11 Cviiivahir, Year ob, nu. 3, p. 66. Ca- horticultose 

sale Monferrato, Jan. ; No. 5, pp. 1 25-1 30, Peb. 20, 1020 ; No. pp. i/i-iSi, 

]\»:arch, 10, i(j2o ; No. g, pp. 240-243, Marcia 30, igzo. 

Market-gardening in Italy occupies iii 000 hectares, of which 51 000 
hectares are occupied by vegetables grown on a large scale- and 60 000 by 
pemanent market-gardens ; there are also 48 000 hectares of market-gardens 
in which fruit-growing is carried on. The iii 000 hectares mentioned 
represent barely 0.39 % of the whole area of the country, 42 % of the 
agricultural and forestal area, and 0.84 % of the arable land. Industrial 
horticulture, therefore, might play’’ a much more important part in Italy 
than it does at present. The appended table shews the vegetables grown 
on a large scale and the area they occupied in Italy, in 1916-17, when 
the total area covered was 83 987 hectares. 


Tomatb-es 

28 225 hectares 

1 

Onions and garlic . , . . 

6005 hectares 

Fresh vegetables 

23 565 ■ 

Artichokes 

5 775 

Cabbages atid cauliliowers. 

9 090 » 

Celery, cardoons, fennels . 

2 025 » 

Melons and water-melons. 

8 510 » 

Asparagus , 

792 » 


The tomato, then, occupied 33 % of the total area employed for large- 
scale vegetable crops, and it is of most importance in the regions where 
tinned tomatoes are prepared, such as the province of Parma and parts of 
vSicily and Sardinia. The 83 987 hectares planted with large-scale 
vegetable crops were distributed as follow^s (in hectares) Northern Italy, 
20 2670 ; central Italy, 9747 ; southern Italy, 42 610 (Campania 22 665, 
Apulia 18 470) ; islands 10 960. Market-gardening is, therefore, practised 
most in southern and insular Italy. 

The author rapidly considers the extension of the different crops 
in each region during the period 1916-17, and gives the absolute and 
unit production. He desires to attract the farmers' attention to the 
question and to give him information that will lead him to start market- 
gardening in places where it is absent, or if present, to develop and 
improve it. 

The different vegetable crops in the various regions of Italy and 
the area they occupied (in hectares) are given below : — 

- Piedmont : — Fresh vegetables 1100, cabbages and cauliflowers 1025 
onions and garlic 255, asparagus 200, celery, cardoons, fennel 120, 
tomatoes 50. 

Liguria Itresli vegetables 3700, tomatoes 1425, cabbages and 
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cauliflowers 1200, artichokes 475, celery, caidooiivS,' leniiel 250, asparagus 
220. 

Lomhardy : — Melons ail'd water-melons 510. 

Veneiia : — Onions and garlic 15150, fresh vegetables 410, cabbages 
and cauliflowers 590, artichokes 340, asparagus " 300, tomatoes 190. 

Emilia : — Tomatoes 5883, melons and water-melons 375, onions 
and garlic 170, celery, cardoons, fennel 130. 

Tuscany : — Artichokes 1270, cabbages and cauliflowers, 555, to- 
matoes 510, onions and garlic 320, melons and water-melons 70. 

Laiium : — ilrti chokes 800, tomatoes 730, cabbages and cauliflow^’ers 
550, fresh vegetables 500, onions and garlic 450, celery, cardoons, fennel, 
273, melons and water-melons 230, asparagus 75. 

Ahnizzi and Molise : — Fresh vegetables 2250, tomatoes 685, melons 
and water-melons 330, celery, cardoons, fennel 140. 

Campania : — Tomatoes 8580, fresh vegetables 5250, cabbages and 
cauliflowers 3163, melons and water-melons 2635, onions and garlic 1720, 
articliokes 705, celery, cardoons, fennel 610. 

Aptilia : — Dry vegetables 7650, tomatoes 3935, melons and water- 
melons 3480, cabbages and cauliflowers 2205, onions and garlic 560, celery, 
cardoons, fennel 240. 

Calabria : — Tomatoes 1200, fresh vegetables 275. 

Sicily : — Tomatoes 3400, fresh vegetables 2430, artichokes 1145, 
melons and wmter-melons 515, onions and garlic 280, celery, cardoons 
fennel 100. 

Sardinia : — Tomatoes 1645, artichokes, 800, melons and water 
melons 345, onions and garlic 300. 

The percentage of market-garden crops compared with the area 
cultivated are, for each region : Cflmpania 26.99, Apulia 21.99, Sicily, 
9.37, Tiguxia 8.00, Emilia 7.81, Eatium 4.23, Venetia 4.26, Abriizzi and 
Molise 4.05, Sardinia 3.68, Piedmont 3.27, Tuscany 3.23, Calabria 1.67, 
Eombardy 0,61. In the Marches, Umbria, and Basilicata large-scale 
vegetable crops are not grown. 

The Italian production of vegetable during the agricultural year 1916- 
1917 amounted to 9771.9 metric tons, distributed in the following 
manner ; 



Metric 


Slctric 


tons 


tons 

Tomatoes. , . , 

. . 431650 

Onions and garlic ..... 

■ • 65750 

Cabbages and caulifloweis . , 

■ - 177650 1 

' Articliokes 

. . , 51 1 00 

Meians and water-melons . . 

. . I 2S6 50 : 

Celery, cardoons, fennel. . . 

• • • 33550 

Freli vegetables 

. . 862 50 1 

Asparagus 

. . . 2590 


In Piedmont j over a half of the total production (40 580 tons) consist- 
ed of cabbages and cauliflowers (23 500 1.) ; the remainder was : Fresh 
vegetables 8350 t,, onions and garlic 4200 t., celery, cardoons, fennel 2350 
t., tomatoes 1530 t, asparagus 630 t. 
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In Liguria, nearly half the total production (121 385 t.) consisted of 
tomatoes (56 800 t.) ; the remainder was : — Cabbages and cauliflowers 
35 500 t., fresh vegetables 17 750 1., celery, cardoons, fennel 7750 t., arti- 
chokes 2700 t., asparagus 885 t. 

Lombardy only produces melons and water-melons (6450 t.) as in- 
dustrial garden crops. 

In Venetia, the total production is 32 600 1 ; the first place is occupied 
by onions and garlic with 15 000 t., followed by cabbages and cauliflowers 
8200 t., tomatoes 3800 1., fresh vegetables 2500 1., artichokes 2200 t., and 
asparagus 900 t. This region produces 34.75 % of the total production 
of asparagus in Italy. 

In Emilia, the total production of 137 600 t. is distributed as follows : 
Tomatoes 125 800 t. (or 29.14 of the total Italian production), melons and 
water-melons 4900 t., onions and garlic 4550 t., celery, fennel, cardoons 

2350 t. 

In Tuscany, the total production is 41 500 t., the chief crops are arti- 
chokes (17 000 t., or 33.27 % of the Italian production) and cabbages and 
cauliflowers (12 750 1.) ; other crops include : — 8100 t. of tomatoes, 2850 1. 
of onions and garlic, and 800 t. of melons and water-melons. 

Latium, the total production is 36225 t., including: — Tomatoes 
II 810 t., cabbages and cauliflowers 7500 t., artichokes 5600 t., onions 
and garlic 4850 t., celery, cardoons andfennel 3000 t., melons and water- 
melons* 2500 t., fresh vegetables 1000. t., asparagus 175 t. 

In th.t ' Ahnmi and Molise, 16550 t. of garden crops is produced 
including : — Tomatoes 8250 t., fresh vegetables 3850 t., melons and 
watemxelons 2900 t., celery, cardoons knd fennel 1550 t. 

Campania has the highest production with 280400 t., and in pro- 
portion to the whole Italian production, produces 44 % of the melons, 
25.84 % of the cabbages and cauliflowers, 31.56 % of the onions and garlic, 
28.17 % of the celery, cardoons and fennel. The figures are: — Tomatoes 
121650 t., melons 56 600 1 ., cabbages and cauliflowers 46 t., onions and 
garlic 20 750 1., fresh vegetables 19 150 t,, celery, cardoons and fennel 
9450 t., and artichokes 6900 t. 

In Apulia, the total production (15 1 000 t.) comprises : Cabbages 
and cauliflowers 44500 t., melons 43 250 t., tomatoes 28 200 1. fresh ve- 
^ge tables 10900 t., onions and garlic 6 200 t., celery, cardoons, fennel 
" 5100 t., and artichokes 3050 t. 

In Calabria, the inditstrial production of garden crops is represented 
by 16 900 t. of tomatoes and 2550 t. of fresh vegetables. 

In Sicily, with a total production of 64950 t., there are : — To- 
matoes 33 050 t., fresh vegetables 10 200 t. melons 7600 t., articho- 
kes 7450 t., onion and garlic 4650 1., celery, cardoons and fennel 2000 t. 

In conclusion, the totfll production of garden crops in Sardinia is 
28 501 1., including : — Tomatoes 15 750 t., artichokes 6200, t., melons 
350 t., and onions and garlic 2900 t. 

The author deals with the various species of vegetables grown in- 
f-dustrially in Italy. 
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Tonmia, *— This is the most important garden crop, and is grown 
over the largest area in southern Italy and the island, the first places being 
taken by Salerno, Parma, K’aples, and Lecce. The chief absolute ptodiic- 
tioiis are, in descending order, in the provinces of Salerno, Parma, Naples, 
and Genoa. The average unit yield in Italy is 153 quintals per hectare* 
var5*ing from a maximum of 399 quintals in Liguria and 310 quintals in 
piedmont to a minimum of 72 quintals in Apulia. 

Ciibkige mid caidiflotver. — These cover 9090 hectares the total yield 
being 177 650 tons. The largest areas under these crops are in the provinces 
of Lecce Naples, and Salerno, and the highest yields are obtained in the 
provinces of Lecce, Naples, Turin and Bari. The average unit yield in 
Italy is 195 quintals per hectare with a maximum of 296 quintals in 
Liguria and a minimum of 145 in Campania and 135 in Latium. 

Melons and water-melons. — These occupy 8510 hectares, which pro- 
duce 12 8650 t. The pro\nnces where these crops are most important are 
Lecce and Naples. The average unit yield in Italy is 15 1 quintals per hec- 
tare, vaiydng from a maximiun of 250 in Latium and a minimum of 88 
in the Abruzzi and Molise. 

Fresh vegetables. — These cover 83 565 hectares and yield 86260!., 
the largest areas of production being in the province of Naples, Lecce, 
and Bari ; those where the absolute production is highest are Naples, 
Bari, and Lecce. The average unit yield for the whole kingdom is 37 
quintals per hectare, with a maximum of 93 quintals in Calabria and a 
minimum of 17 in the Abriizzi and Molise. 

654 - Grafting the Aubergine {Solauum Melongem) on S, Schoenbruit* 
nense* — Bb {;regoiiio, a., in thti Kuovi Anmli di sicilfuna, Series VI, 

YearVlTI, Ft 1, p. 27. Palermo, lyitj. 

Solanum Schoenhnmnense {s5m. sodomaeimi) is a Sicilian weed that 
grows vigorously, attaining almost double the height of the cultivated 
aubergine (S. Mclogem). , As it is perennial and not so exacting as the 
* cultivated species, the author has used it as a grafting stock for the 

latter, with satisfactory results, even as regards the quality of the 
fruit produced. 

FRUIT 655 - Banana Ciiltlvation and Trade in the Canary Islands, — i adavera, in va emiomic 

CROWING Colviiwle. BliHAin mensuti dn Jardin Colonial, New Series, Year IV, 1 No. 

pp. 110*113. Paris, Jan.-Peb., 

Banana cultivation is progressing in the Ckinary^ IvSland, especially 
at Teneiiffe and in the Grand Canary, the total area under the crop being 
from 2500 to 3000 hectares. The tendency of the plantations to expand 
is limited by the lack of w’ater. The value of a hectare planted and in 
full hearing is about 80 000 fr., and the price of a banana stock is now 
5 fr. In a banana plantation in fiill bearing, there are 1300 to 1500 plants 
per hectare yielding from 1600 to 2000 bunches a year. 

The price per hectare of land suitable for banana growing varies 
between 30 000 and 50000 fr., whilst 25 000 to 30000 fr. are required 
to plant it, etc. The time required for a plantation to attain a good". 



FRUIt GROWIKG 


745 


production is from 2 to 3 years. To obtain an average production, two 
years must elapse and it must be remembered tliat tbe first crop usually 
consists of small or medium fruit. Tbe production is normal at 
3 years. 

Tbe ordinary working expenses are from 5000 to 7000 fr. per hectare 
per annum, including tbe cost of manuring, watering, gathering, etc. 
Tbe average quantity of irrigation water required is 12 000 cu, metres 
per hectare per annum ; for tbe months from November to July 7000 
cu. metres is required and 5000 cu. m. for tbe months from Jutyto Octo- 
ber. The water comes from springs or from tunnels driven into the 
mountain to tap impermeable strata, or from large reservoirs formed b3^ 
dams built between two mountains to retain the rain w’^ater. On an estate 
of I to 2 hectares, 2 men suffice to ensure irrigation throughout the j^ear; 
the day wage is 4 to 5 fr. The water is distributed by concrete channels, 
utilising the natural slope of the land ; water is rarely raised. The 
water required to irrigate i hectare costs from 1000 to 1600 fr. a year, 
but this varies as most plantations own their water-rights. Owners who 
have no water, or have not enough buy it by the’ day or the year at the price 
of 0.14 fr. per cu. metre, which gives annual cost of i'6oo to 2100 fr. for 
irrigation water. 

Farmyard manure and fertilisers are used for improving the soil. 
The average composition of the fertiliser used in the island is as follows : 
Sulphate of ammonia 35 %, superphosphate of lime or bones 35 %, sul- 
phate of potatsh (containing 48-50' % of soluble K^O) 20 %, sulphate 
of iron 2 %, and gypsum 8-10 %. 

The life of a banana plantation when well cared for and manured 
appears to be almost without limits. The soil of the Canaries is of poor 
quality and as it is of volcanic origin, it requires to be supplemented 
with fertilisers, particularly nitrogen, phosphoric acid, and lime ; ' the 
soil containg, naturally, a certain amount of potash. 

The banana is considered to be the best crop in the island, especially 
as the sale of the fruit increases every year. Only fresh bananas are 
exported, but, during the war-time la^ of shipping, large quantities of 
banana' flour had to be made. Since a normal tonnage has become avail- 
able, there has been no necessity to make the flour. 

The full, green bananas are exported just when they require 20 days 
or so to ripen. Their chance of keeping and the methods to keep them 
as sound as possible depend on the cutting, the packing and the storage 
on board ship. The bunches of Canary bananas are of two classes, market- 
able and suitable for export, and waste or unsuitable for export. The 
bunches for export comprise at least 8 volutes or hands (8, 9, 10, ii, 
II, 12, 13) and bunches with 7 hands or less are considered as waste. The 
saleable bunches are to day classified in the following way: — 

1. — On the plantation, the price of the bare bunches is : — Giant 
21 fr., extra 18 fr., firsts 12 fr., seconds 8 fr., and discarded bunches sell 
at 2 to 4 fr. 

2. — On the quay, the prices are 28, 24, 18 and 15 fr.,l respectively. 



746 


FRIjIT GROmN(^ 


Name of tlie bundles 


Weight 


Gianty with 250 fruits and over. : 28 kg. and over 

Extra, with 200 fruits and over ; about 25 kg. 

Firsts with. 160 fruits and over * • i 20-22 kg. 

Seconds^ with 125 fruits and over | 12-20 kg. 


3). — On the boat. — - The above prices have to be increased by 0.50 
fr. for loading on board ship. 

On a good plantation, the discarded bunches are in the proportion 
of 6 to 10 %. 

The bunches are packed in crates, at the rate of two bunches a crate, 
The crate costs 2.20 to 2.50 fr., labour 0.50 to 2.50 fr., wadding 0.60 fr.* 
paper 0.25 fr., nails 0.25 fr., straw 0.60 to i fr., handcart for transport 
0.20 to 0.50 fr. The total cost of the crate, packing, and transport to 
the quay is from 5 to 7 fr. 

In the Canaries, the average cost of investing money, guaranteed 
by mortage, is usually 6 %. 

The total export from the Canaries is probably over 4 million bunches 
a year, of which France takes just over a million and England about 3 
million. 

656 - Researches on the Harvesting and Storage of Pears, carried out In the Rogue 
River Valley, Oregon, U. S* A. — i. eewis, c. j., jMagness, j. r., and cate, c. c., in 

the Ore,4on AgricuUural College Experimental Siation^ Bulletin 154, pp. 24. Corvallis, Ore, 
gon, 1918. — II. Pewis, C. J., Murneck, A. E., and Cate C. C., Ibid ., Bulletin 162, 
pp. 39- Figs. 12. July, 1919. 

I. — Eesearches carried out on 8 orchards in soils of various types and 
cultivated in different ways. In each orchard, the fruits of 6 varieties 
were gathered at intervals of 4 to 5 days during the whole harvest season, 
beginning slightly before the period of commercial maturation for all the 
varieties. The fruits were stored under the following conditions : — Or- 
dinary fruit-loft, dry or ventilated ; ordinary damp fruit-loft ; storage at 
the temperature usual in railway waggons : cold dry storage retarded 
storage, i. e., the fruit placed in store some time after the harvest ; damp, 
cold fruit-loft. Samples were taken from each group and determinations 
made of the s|)edfic gravity of the juice -and the content in starch, sugar, 
acids and moisture. The results, relating to the year 1917, are summarised 
in tables and discussed at length. 

The experiments show that, when the fruit can be left on the tree 
for a longer time than usual, the harvest is greater both in volume and 
weight.^ Thinning out the fruit by successive harvests has no influence on 
the fruit remaining on the tree, but fruit treated in this way and those not 
tr^ted, increase in size if left, on the tree till the end of the period of harvest. 
THs increase in size is less marked in orchards whose soil is' lacking in 
'Coolness. 
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A great part of tke Rogue Valley fruit is gathered too quickly to al- 
low them to attain their best flavour, although fruit gathered before ripe 
keep better under ordinar}’' conditions of storage. Vlien Bartlett pears 
are gathered too earty their flavour is harmed less than when varieties kept 
a long time on the tree, such as Clairgeau, Anjou and Bose, are gathered 
early. 

With all types of storage, except the ordinary loft, i. e., with storage 
I at the usual temperature of railway waggons, in a cold room, or in a cold, 
damp room, fruit gathered early does not keep as v^ell as that gathered 
later. 

There is apparently no relation between the size of the fruit and keep- 
ing properties as regards pears gathered at the same time from the same 
tree. Both small and big fruit ripen and deca3' together. 

The anthors attempted to ascertain the right moment for harvOvSting 
by estimating the starch content but with negative results, the same 
effect w’as obtained as regards the specific gravity. It was not possible to 
establish any direct correlation between the period of gathering, the 
property of keeping, and the flavour of the fruit on the one hand, and 
the content in sugar, water, and acids on the other. Small fruit contains 
a little more sugar and, in the case of the Bartlett, much more acids than 
large fruit from the same tree. 

II. — Report of the chief results obtained during the 1918 season. 

The authors examined the increase in volume of Bartlett pears from a 
“^^statistical point of view. The results, given in tables and diagrams, show 
that these pears gradually increase in size and volume with a rapidity that 
increases up to complete ripeness, independently of climate or cultural 
conditions. The increase in transverse diameter is proportionately more 
rapid than that in longitudinal diameter. The number of grains that de- 
velop (i. e., do not abort) probably has an influence on the shape of the pears, 
' No important change was observed in the average length and diameter 
of the petiole of the fruit. 

Seeing that a storage experiment is of little value as an index of the 
best time for harvesting, a new “ pressure test was employed to measure 
the degree of ripeness of the pears at harvest time. The test consists in 
pressing a steel ball half sunk in a block of hard W'ood against the central 
part of the side of the fruit until the wood touches the pear ; the pressure 
reqtiired is recorded. There is apparently a definite relationship between 
the degree of ripeness of the pears and the resistance to pressure of the tis- 
sues of the cortex and epidermal regions. Tins resistance and, consequently, 
the degree of ripeness, was measured at intervals of 3 or 4 days. With 
Bartlett pears, there was a gradual average decrease of resistance amounting 
to half a pound ev^ry 24 hours, using equal surface of pressure during all 
the ripening period. Experiments carried out 6 hours after gathering are 
safer than those made about 24 hours after, owing to a change in the de- 
gree of ripeness in the fruit after it is gathered. There was no correlation 
between the transverse diameter of the fruit and its resistance to pressure 
f.on the same date. Pressure tests applied to Bose pears gave similar, if 
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less obvious, results, for Bose is a variety that ripens much more slowly 
and has a thicker epidermis. 

Storage investigations with Bartlett pears showed that the size of the 
fruit is related neither to the degree of ripeness nor to the rapidity of 
decay. Pears gathered half-way through or at the end of the season 
kept in a cold store a little longer than those gathered early. 

Fruit gathered early is distinctly inferior in quality to that gathered 
later. A relatively high temperature, combined with a high degree of 
humidity, prevented Bartlett pears gathered early from ripening to best 
advantage. Within the limits of a temperature conducive to ripening, no 
difference was observed in the speed with which stored Bartlett pears ri- 
pened when a change of temperature of to 150F. was registered, pro- 
vided that the degree of humidity remains approximately constant 
Pears gathered very late showed exceptional flavour and keeping quali- 
ties, and the authors suggest that this may be due to the late ripening of 
fruit left on the tree a long time owing to the high temperatures that pre- 
vailed during the mid-season. 

As regards the storage of Bose pears in a fruit-loft, it appears that, 
when they are kept beyond the normal limits of the life of that variety, 
the humidity should be increased to correspond to the decrease in tempe- 
rature. 

Out of 12 methods of storage tested, the best were : — The ordinary 
fruit-loft ; storage at the temperature of railway waggons ; storage, 14 days 
after harvest, at the usual temperature of railway waggons for 12 to 15 days,-' 
followed by cold storage. It seems especially important that Bose pears* 
if they are to be cold-stored, must be put in at least two weeks after the 
harvest. The higher the humidity, the shorter can be the interval between 
gathering and cold storage. A relatively high temperature with low hu- 
midity was as harmful to the proper ripening of Bose pears as was a low 
temperature with high humidity. 

657 - Productivity of Italian Vines. — Gi&rnaU vinkoh italiano, year Xl^vr, No. 13, 

pp. 117-127 ; No. 15, pp. i 37 "I 38 * Casale Monferrato, Mardi 38, April ii, 1920, 

The following averages, extracted from the BuUeiin of Agriculkml 
Siatistics, of the Italian Ministry of Agriculture, are for the 9 years, 1907- 
1917, and relate only to specialised vineyards, as the density of plantation 
of vineyards is extremely variable. The numbers express the quantity 
of grapes in quintals. 

Piedmont — Alessandria 47, Cuneo 42, Novara 33, Turin 26 ; regional 
average 40. 

Liguria, — Genoa 46, Porto Maurizio 43 ; regional average 44. 

Lombardy, — - Bergamo 36, Brescia 17, Como 37, Cremona 48, Mantua 38, 
Milan 88, Pavia 42, Sondrio, 33; regional average 33. 

Vendia. — Belluno 19, Padua 35, Rovigo 64, Treviso 42, Udine 30, 
Venice 54, Verona 13, Vicenza 39 ; regional average 27. 

Emilm, — Bologna 28, Ferrara 30, Forli 42, Modena 15, Parma 43, 
Piacenza 69, Ravenna 23, Reggio EmiHa 39 ; regional average 34. 
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Tuscany. — Arezzo 42, Florence 48, Grosseto 43, I^egliorn 37, I^ncca 4, 
Massa and Carrara 38, Pisa 45, Siena 47 ; regional average 42. 

Marches. — Ancona '63, Ascoli Piceno 38, Macerata' 51, Pesaro and Ur- 
bino 50 ; regional average 50. 

Umbria. — Perugia 34. 

K,:’ Laiium. — Rome 42. 

Abruzzi and Molise. — Aquila 22, Campobasso 26, Chieti 28, Te- 
ramo 37 ; regional average 28. 

Campania. — Avellino 45, Benevento 46, Caserta 47, Naples 61, Sa« 
lemo 27 ; regional average 43. 

Apulia. — Bari i9,'Foggia 25, I,ecce 25 \ regional average 23. 

Basilicata. — Potenza 21. 

Calabria. — Catanzaro 22, Cosenza 20, Reggio Calabria 44 ; regional 
average 28. 

Sicily. — Caltanisetta 34, Catania 53, Girgenti 35, Messina 40, Palermo 
44, Syracuse 31, Trapani 27 ; re^onal average 39. 

Sardinia. — Cagliari 18, Sassari 28 ; regional average 19. 

General average for the kingdom : — 32. 

Of tbe 16 Italian regions the productivity of 10 is above the average ; 
these include all those of central Italy most of those of northern Italy, 
and southern regions such as Campania and Sicily. Amongst the regions 
■whose productivity is below the average for the Kingdom are all the remain- 
ing southern regions in Sardinia and Venetia. 

There are also considerable differences in the productivity of the 
vfeieyards in the different provinces even if in the same region. The 
productivity varies : — 


from 26 to 27 quintals per hectare in the provinces of Piedmont. 
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By classing productions not above 20 quintals of grapes per hectare 
as poor, those from 21 to 30 quintals as medium, those from 31 to 50 quint- 
als as good, and those above 50 as abundant, the 69 provinces of Italy 
can be arranged in increasing order of productivity in the following 
way : — 

Provinces with a poor production. — Verona, Modena, Brescia, Ca- 
gliari, BeUuno, Bari, Cosenza. 

Provinces with a medium production. — Potenza, Aquila, Catanzaro, 

[««] 
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Ravenna, Foggia, Tiarin, 'Campobasso, Recce, Salerno, Trapani, Bologna, 
Sassari, Cb.ieti, Ferrara, Udine. 

Provinces with a good production^ — Syracuse, Sondrio, iSfovara, Cal- 
tanisetta, Perugia, Girgenti, Padua, Bergamo, Como, Reghorn, Teramo, 
Massa and Carrara, Mantua, Ascoli Piceno, Vicenza, Reggio Emilia, Mes- 
sina, Lucca, Arezzo, Forli, Treviso, Cuneo, Grosseto, Parma, Porto Mauri- 
zio, Rome, Reggio Calabria, Palermo, Avellino, Pisa, Genoa, Benevento, 
Siena, Caserta, x^essandria, Cremona, Florence, Pesaro, and Urbino. 

Provinces with an ahundani prodti>ction. — Macerata, Catania, Venice, 
Naples, Ancona, Rovigo, Piacenza, ffilan. 

The major part of the provinces of Italy, consequently, produces from 
31 to 50 quintals of grapes per hectare in specialised vineyards. One third 
of the provinces, however, has either poor or medium productmty and, in 
a few others (8), the production is abundant. 

Amongst the first ones are those belonging to 13 different regions in 
■which, however, only Tuscany and Riguria, as well as Ratium and Umbria, 
figure with all their provinces. In 3 regions, i. e., in Basilicata, Apulia, 
and Sardinia, the vines in all the provinces produce less than 20 quintals 
of grapes per hectare. Some of the provinces of 6 regions are abundant 
producers, with over 50 quintals of grapes per hectare. 

The average productivity of the specialised vineyards, therefore, va- 
ries, in the different provinces, between very wide limits and very large 
differences exist between provinces in the same or adjacent regions. 

The author believes that some of these figures are below the actual 
amount. Thus, the iipulian vineyards produce an average of 35 to 
45 quintals of grapes per hectare and, in Sardinia, the vineyards at Cam- 
pidano easily produce 50 to 60 quintals per hectare, whilst the production 
in the northern part of the island is at least 30 quintals per hectare. 

658 - Vines with Small and Large Grapes. — Sannino, E., a., in the Rmsia di AmpeiO' 
'firafut (i), Year i, No. i, pp. 7-8. Alba-I/ivomo, January, 1920. 

Varieties of vines such as Barbera, Freisa, and Sirah have two forms 
equal as regards the external characters of the leaves and bunches’, but 
different in so much as one has small grapes and the other large ones. The 
composition of the must is a further difference that also corresponds, as 
that of the sub-variety with small grapes is sweeter. The Barbera with 
large grapes is mainly grown at Montefalco, in Umbria, and at Casale, whilst 
that with small grapes is cultivated in the Tanaro valley. The Tanaro 
wines are much more alcoholic than those of Casale. There is also another 
variety whose forms differ solely in the size of the grapes ; this is the^ Ver-, 


(i) The object of this new Review, edited by Prof. T. A. S.<u>jnino, Director of the Regia 
Scuola cli Viticoltura ed' Enologia ” of Alba, is to make ampelography the basis of viti- 
culture, ill other words, the study of each variety of vine, so as to make it possible to choose 
the most productive types for each locality and to make better wines. In addition, the Re- 
view will deal with specialised or associated viticulture, cenology, the production of wine, 
trade, etc. {Ed,) 
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disc ' of the province of Treviso which has 2 sub- varieties, the “ Verdiso 
gentile '' and the “ Verdiso grosso ” or “ Verdisoiie These are grown 
together and to obtain an abundant production of wine, the Verdisoiie is 
given prominence, though it is well known that a better wine is obtained 
when “ Verdiso gentile ” predominates. The grapes of Verdiso gentile ” 
usually contain but one pip, few containing two ; with ■\"‘erdisone, how- 
ever, grapes wdth 2 and 3 pips predominate. The well-known influence 
of the n limber of pips has the result that must from Verdiso gentile '' 
grapes is richer in sugar than must from Verdisone grapes. The origin 
sub-varieties of this kind must be attributed to a bud mutation. The 
vines kiiowm as Aglianico, Agliaiiicone, and Aglianichiello, of the province 
of Av^elliiio, constitute 3 different varieties. 

The case of the Sangiovese of Tuscany (that with an oval, fairly large 
grape) is different ; in certain years, it bears bunches with numerous small 
grapes, pipless though ripe, and a small number of large grapes that are not 
so sw eet. The formation of very small grapes in the Sangiovese vine de- 
pends on the year, and it seems that, if it rains at flowering time, bunches 
are formed that hav^’e pipless grapes. 

659 - Yellow and Green Grapes, — Sannino, F. a., in the Rivista a Ampelografm, Year i, 
No. 5, p. 74. Alba-I/ivorno, March i, 1920. 

Some white vines produce fine golden-yellow grapes, while others pro- 
duce a grape that is more or less greenish even when completely ripe. The 
general opinion is that the greenish colour indicates a small sugar content, 
whilst the yellow colour indicates the reserve. But this is not always so 
and the author mentions several exceptions. Amongst grapes of an intense 
yellow colour, even with orange tones, are those of the following vines : 
Erbaltice from Caluso (Ivree, province of Turin), Garganeza from the hill- 
sides of Verona and Vicenza, [^bolla from Friuli, Ftissuriet from Piedmont, 
and IMalvoisy from Lipari. Ribolla and Fussuriet, however, are poor in 
sugar and Ribolla even lacks acidity. The Fnssuriet vine grown by the 
author yielded grapes with but 14% of glucose and wine of excessive aci- 
dity that could still be detected ev^en after blending with other wines. 
AnioiigvSt vines with grapes that are more or less green, even when comple- 
tely ripe, are Verduzzo, Verdiso, Verdea, Verdicchio, Verdone (all different 
vines), almost all of wdiich have grapes rich in sugar, especially the Ver- 
duzzo from Friuli, which has small grapes and yields must rich in sugar, 
20 % and more. Another peculiarity of the Verduzzo grape is its v^ry 
tannic pulp, a condition which does not occur in the other grapes, even if 
their skin is very rich in tannin. 

660 - The Catarratto Moscato Cerletti Vine. — Sannino, F. a., in the Rivista M Amp&h- 
grafia, Year i, No. 3, pp. 33-36. Alba-I/ivomo, February i, 1920. 

The author describes the cross obtained by Baron A. MFNDObA in 
1869 by fertilising white “ Catarratto ” with poUen from Moscatellone 
. (also called “ Zibibbo '' or “ Salamanna '*), and observes that this vine de- 
serves to be better known and more largely growm, especially in Aphlia, 
where the reconstitution of the vineyards is being undertaken so enthusast- 
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ically. Tlie vine is of value for the abundance and good quality of its 
grapes, -wHcli combine the qualities of the parents and can thus be used 
either for the table or for the manufacture of liqueur wines. Almost all the 
modern muscatels have bare leaves, but Catarratto has cottony leaves, 
such as Pliny describes for the apiane ” grapes, which, according to 
M. Mknbola, correspond to the modern muscats. 

661 - The" Boleetto’^ Vine and its Variety with Red Leaves. — Sannino,f. a,., in the 
Mivista M Ampelogtafia, Year i, No. 6, pp. 81-82. Alba-L-ivomo, March, 15, 1920. 

The author states that the “ Dolcetto vine, grown on the hillsides 
of the Alba district (province of Cuneo) has a form whose leaves turn red 
in autumn much earlier than the leaves of the ordinary form. This is cor- 
related with the reddish coloration of the peduncles of the grapes, with a 
lower content of glucose in the grape, and with a shorter period of ripening. 

662 - Phylloxera in Italy and the Best Grafting Stock. — Sicnorini, m., in the GiomaU 
uinicoh itaUanOf Year XL VI, No. 5, pp. 37-39. Casale Monferrato, February i, 1920. 

A good grafting stock should satisfy the following conditions : — 
It must be sufficiently resistant to the phylloxera, it must be adapted to the 
dimate and soil of the region where it is planted, particularly to the lime 
co^ntent of the soil, and it must have a good affinity with the scion. Start- 
ing from these considerations, the author advises the use in Italy of the fol- 
lowing grafting stock as worthy of being widely grown and of full consider- 
ation by the vine-grower, particularly as regards their general affinity for 
all the Italian vines : — 

For northern Italy : — Riparia Rupestris 3306, in fresh compact 
soils or in rather dry, but well-manured soils with not more than 25 % 
of lime, and for all Italian vines. 

Riparia Rupestris 101-14, good, deep, fresh, somewhat light soils, 
with not more than % of lime, and for all Italian wines. 

Aramm Rupesiris Gmzin i, in all save very arid soils, even if very 
compact, clay or calcareous, but with not more than 50 % Ca CO3, provided 
that the sub-soil is sufficiently cool, for all Italian vines, especially if whip 
grafted. 

MourvMe Rupestris 1202, as the preceding one, but with greater tole- 
rance for Hme (60 %) and a greater facility for taking grafts. 

For soTJTt-iERN Italy : — Rupestris metalUca, in arid, compact soils, 
in gravelly soils, in tuffs with not more than 15 %‘ of lime, for all the Italian 
vines, especially those with white grapes. 

Rupestris du Lot, even in arid, compact soils, and in stony, poor soils, 
with not more than 35 % of lime, for all the Italian vines. 

Berlandieri Riparia 420 A, eVbn in arid, gravelly, and calcareous (50 %) 
soils, for all the Italian vines. 

Beflaniwfi Riparia 751-11, like the preceding one, but with less re- 
astance to drought. 

For central Italy: — All the above mentioned vines can be successr 
fiffly grown there. Other good vines are worth special attention for 
vine-growers (e. g,, Riparia gloire de Montpellier), oeid others have not' a 
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good affinity for all the Italian vines [Riparia gloire de MontpeMier, Riparia 
X Rupestris 3309, etc.) ; others are particularly suited for special soil con- 
ditions, such as Chasselas Berlandicri 41 B for very calcareous soils (70 %), 
very arid, poor soils, for all the Italian vines ; Solonds Riparia 1616 for 
all very damp soils, and saline soils, with more than 30 % of lime. 

The distinction made between vines suited to northern Italy and those 
suited to southern Italy is not absolute, because there are vines such as 
- Berlandieri Riparia 420 A which, although more adapted to southern Italy, 
are successfully grown in northern Italy and vice versa. 

663 - Two Good Grafting Stocks from the Trentino. — Zanotti, e., in the Rhmta a Am^ 
pelografiaj Year i, No. 3> P- 38- Alba-Eivomo, Feb. i, 1920. 

The Agricultural Institute of St. Michele and the Provincial Agricul- 
tural Council of Trentino, have imported into the Trentino Americo -Amer- 
ican hybrids, selected in Hungary and Germany, and which were known 
as good grafting stock. They also distinguish themselves in the Trentino 
for their robust growth, their adaptability to most of the soils of the region, 
and by their efficacious resistance to phylloxera. On account of their 
value from these points of view, the author advises that they should be 
tested in other regions of Italy, especially where other grafting stocks 
have not given very satisfactory results. Amongst these vines, mention 
should first of all be made of two hybrids selected by TEUBKYin Hungary, 
starting from grapes of French origin, i. e., Riparia X Berlandieri Telel^ 

5 and No. 8, and Rupestris X Berlandieri Teleky xoA. 

Riparia X Berlandieri Teleky Nos, 5 and 8. — Very vigorous vine, 
with large, trilobate leaves of a dark brilliant green that makes it resemble 
a Riparia rather than a Berlandieri. The buds are light, bronzed, whilst 
the shoots are greyish long, and uniform in colour. The root system is 
well developed and tends to penetrate deeply in the soil. It has a good 
resistance to phylloxera, it adapts itself to soils rich in lime, even stony 
soils it specially suits cold regions and does not suffer much from drought. 
It stands grafting well and gives vigour to the scion, whose production seems 
improved. The wood matures well, but the cuttings do not root very 
strongly. 

Rupestris X BerlancUej'i Teleky 10 A. — Vine of robust growth, with 
much ramified roots that tend to go deeply in the soil. The large, ronnded 
^ leaves are like those of Rupestris. The shoots are vigorous and ripen 
their wood well, much being produced, provided that the vines are far 
ehough apart to permit of lateral growth. The resistance to phylloxera is 
excellent, as is that to lime, whilst drought is resisted well ; the vine is thus 
suitable for stony, dry and calcareous .hill soils. It supports grafting well, 
and gives off roots more easily than the preceding stock. The grapes 
produced by the scions ripen normally and are of good quality. 

To sum up, both stocks show the good characters of their parents, 
whilst being free from their defects. The Riparia X Berlandieri Teleky, 
however, has the disadvantage of taking rarely from cuttings, a disadvant- 
^ age generally found in all the descendants of Berlandieri. 
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664 - Tlie Beliavioiir of Frozen Vines in Nortli Italy. — Gabotto, e., in il CoiUvatore, 

Year 56, No. 5, pp. 20-120, iig. i. Casale Woiiferrato, Feb. 20, 1920. 

The frosts that were rife in upper Italy at the end of April, 1919, en- 
abled the author to make observations on frosted \dnes, and on the effects 
of the pruning usually recommended for such \dnes. He concluded from 
his observations that, when frost has destroyed most of the opened buds, 
it is radically necessary to prune the \dne, especially if it is full grown ; 
in fact, it is impossible, even under the most favourable conditions, for the 
\dne to repare the harm by producing supplementary shoots on that years' 
branch. Even if such shoots appear, they can not -develop to any useful 
extent. Radical pruning, however, concentrates all the vitality of the plant 
on a few latent buds which, once the inevitable arrest of growth due to prun- 
ing has passed, are abundantty nourished and can produce shoots which, 
if they bear no fruit, will reconstitute the branch for the next year. 

Topping the frozen bnds was found to be useless as it did not vivify 
the under buds to any noticeable degree, i e., in such a way as to develop 
normally and produce fruit. 

But a doubt remains regarding the productivity of the shoots developed 
after pruning the branch radically for, as they are not borne by second sea- 
son wood they ought, so it is generally thought, to be sterile, 

665 - Meehanical Cultivation of Vineyards: Ploughing with Two Motor Windlasses 
ofthe^^Stablissements Albert Douiihet” and a Chapron Tractor. --SeeNo. 686 

of this Rcvieii\ 
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666 “ The Forest Resources and Woods of the French Colonies 0 ! the Ivory Coast and 
Gabon. — Dabat, E-? Director General of the Woods and Forests Service. Report pre- 
sented in the name of the Agricultural Committee on the Colonial Forestry Mission of 
Commander Bertin, in the de la Societe iV Encmmvicmeni pour Vlndusirio Nutio- 

mkt Year CXIX, Vol. 132, No. i, pp. 17-21. Paris, Jan.-Feb., 1920. 


The pre-war production of timber in France was well below the needs 
of the country and the annual excess of the imports over exports averaged 
880000 metric tons, corresponding to 2000000 cti. metres of standing tim- 
ber. This deficit will have been greatly increased by the war and the 
French requirements will have been considerably augmented because, in 
addition to the normal consumption, provision has to be made for re- 
plenishing exhausted stocks, for reconstituting the liberated regions, for 
remaking the railroads and because, to satisfy the needs increased in this 
way, there will only be a production that has been reduced by the extensive 
exploitation and the destruction of forests due to the war. Considerable 
quantities of timber will, therefore, have to be imported. Instead of 
Imying the timber in foreign countries that will require payment in gold, 
France has every interest to obtain supplies from her colonies, as these 
possess immense forests. Besides, the exploitation of the colonial forests 
would be equally advantageous both to the home country and the colonies. 
The difficulty is that colonial timber, except for valuable woods for cabinet- 
work, is hardly, if at all, known and is neglected by the trade. 

During the war, the French Government dealt with the utilisation of 
colonial timber, and a mission headed by Commander Bertin,' I nspector 
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of Woods and Forests, was sent by tbe Ministries of War, Armaments, and 
the Colonies to study on the sjjot the forest resources of the French colonies. 
The first work of the mission, carried out in 1916 and 1917, bore on the 
timbers of the colonies '^of the Ivory Coast and Gabon, and M. Bertin 
published the results in a work entitled Mission forestiere coloniale (i)„ 
This work is in 3 volumes, the fiirst two of which were published in 1918, 
while the third has just appeared. 

The third volume, “ Fa Question Forestiere Coloniale should, as 
the author himself remarks, logically have preceded the other but,<^uring 
the war, it was much more important to prepare for the future by publishing 
the results obtained than to go back to the past and show the reasons which 
led to the organisation of the mission. The third volume, therefore, will 
be considered first : it is divided into 6 books. 

In Book 1, written at the beginning of 1918, there is a copious docu- 
mentation, extracted from the best sources, on the pre-war production 
and consumption of timber in France, on the estimated requirements and 
resources at the end of hostilities ~~ such as could be foreseen at the time 
of writing — on the value of colonial timber compared with that of other 
common timber, on its cost and pre-war trade. 

M . Bkriun comes to the conclusion that the exploitation of her co- 
lonial forests is the pnly way in wdiich France can meet her increasing 
needs without diminishing her financial reserves and that, consequently, 
the State must place these timbers on the French market, ensure imme- 
diate exploitation, and build up stocks in the colonies to be made use of 
as circumstances permit. 

Book II consists of a study on the tropical forests in the Ivory Coast, 
Gabon, Canieroons, and in general of equatorial Africa, where the varied 
flora comprises from 1000 to 1200 species, amongst which 200 or 300 are 
very common. V aluable information is also given regarding the prospect- 
ing carried out by the mission. 

Book III is a suminaiy" of the technology of colonial forestry and deals 
with exploitation, cutting up, conservation, transport and loading of the 
timber ; appendices contain interesting notes on saw-mills in Canada, the 
United States, vSwedeii, etc. 

Book IV deals -with the beneficial influence of forests on the climatic 
conditions and fertility of tropical regions, with sylviculture and the man- 
agement of colonial forests, and with forest regulations in the colonies. 
M. Brrtix concludes that the organisation of a colonial forestry service 
is necessary. 

In Book V the technical properties and industrial classification of co- 
lonial timbers are discussed, and the tests carried out on the timbers 
brought back by the mission are aescribed. The physical and, mechanical 
tests were carried out in the testing laboratory of the “ Conservatoire des 
Arts et M{ tiers / the indtistrial tests at Auhervilliers, Charenton and Vil- 


(1} TMs report was dealt witU in tbe first part of a general ariide on tlie same subject 
wbicli appeared iu R., June, 1919; 74a. {Ed,) 
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lers-Cotterets, and the tests for conservation and life, still in progress, at 
the Jardiii Colonial at Kogent. 

Book VI reproduces the report by M* Bkrtik on the colonial forest 
question and on the steps required for the immediate intensification of 
the production of colonial timber. 

Of the first two volumes, one deals with the Ivory Coast and the other 
with the Gabon, and both are so presented as to facilitate comparison. 

The mission attempted to ascertain which were the commonest trees 
ill tropical forests and which of these could substitute European timber for 
ordinary uses ; 300 sptcies were studied out of some 800 and submitted to 
practical tests for resistance to bending, resistance to elongation and split- 
ting, and the resistance of assembled pieces. Only some 40 trees were re- 
tained ill each of the two colonies, and it apparently was not possible to 
reduce this number. A profitable industrial enterprise requiring the in- 
stallation of costly means of transport, is obliged to exploit numerous trees 
contained in a restricted area, a condition that cannot be realised in tropical 
stands, mixtures of varied trees, unless a fairly large number of different 
species utilised. The species in question constitute about two thirds 
of the population. 

M. Bertin's report has the aim of making known these trees and the 
technical properties as much to traders and to industrialists that utilise 
timber as to foresters and those who exploit tropical forests. A vocabu- 
lary of the usual woods of the colony is given for the timbers retained after 
examination ; the names have been borrowed from the native languages, 
the most common and easily pronounceable having been chosen from the 
various names, whilst attempting to retain the names already given by 
exploiters or known in the European trade. The vocabulary gives for 
each tree its scientific name, the vulgar name suggested, and the name in 
the various dialects. The terminology thus proposed has been submitted 
to the Governors of the interested colonies and approved by the Ministry 
for the Colonies. 

In the second chapter lists are given of the timbers that could replace 
the common European woods for most ordinary uses and of the timbers 
suitable for special purposes. The first list comprises 27 trees from Gabon 
and 17 from the Ivory Coast, and the second 22 from Gabon, and 17 from 
the Ivory Coast. The lists give the ordinary, scientific and local names, 
possible uses, similarities with the fine timbers used in Europe, and the 
minimum girth at which the tree can be exploited. The last mentioned 
detail is to ensure the conservation of the forests and to prevent the felling 
of trees that are too young. 

The timbers are grouped according to quality in 3 classes : — 

(1) Inferior whitewoods, that can replace inf eripr poplar, chestnut, etc. 

(2) Superior whitewoods, than can replace choice poplar, pine, etc. 

(3) Hardwoods that can, replace oak. 

When there is occasion to do so, the accessory products such as fruits, 
seeds, latex, bark, etc., that each tree may produce are indicated. 

Tile physical properties of the timbers are described in a third chapter, 

pw] 
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wMch gives general infomation as to appearance, grain, densit}^ hardness, 
working c|tialities, and the behaviour of cut timber. 

Each volume concludes with a list of local names to enable the trees 
to be identified and with an alphabetic list of the scientific names with re-“ 
ferences to the usual names. , 

The work is illustrated with photographs of various aspects of thetro 
pical forest, of exploitation, and of transportation. 

The practical results of the mission will doubtless considerably influence 
the question of colonial timber, on the solution of w’hich the ecoiioniic fu- 
ture of France depends to a large extent. In the book in question, besides 
the results of exaiiiiiiing the colonial tiipbers, which are thus placed before 
the public, there is a mass of statistical, economic and commercial inform- 
ation on the production of timber in France and the colonies, and inform- 
ation on the technical properties of woods, the collection of which in a 
single volume will be of value to all those interested in the exploitation of 
forests and the utilisation of timber and in trade. 


LIVE STOCK AND BREEDING 

6(17 -Mentifleation of the Trypanosomes of the Italian ColonyofEritrea.— pkicolo, a 
(s./m La Clinica veterinariat Rassegna di PoUzia veterinam ed Igiene, 

Year. XEIII, No. 4, pp. 111-123. -Hilan, Feb. 29, 1920. 

A critical siinmiary of previous investigations on the trypanosomes 
of African animals and a description of researches carried out by the authors 
in Erythrea. The following conclusions were arrived at: — 

The presence of two trypanosomes in the Italian colony of Eritrea 
is demonstrated ; these are T, Evansi of the camel and horse and T. vivax 
mifome of cattle. 

It has not been demonstrated that T, Evansi is fomid in cattle in a 
natural state, nor that T. vivax uniforme occurs in camels and horses. The 
camel was refractary to T. vivax-tmiforme under experimental conditions. 

668 - The Fowl Tick and its Riddance from Hen-Houses (i). ~ Bisbopp, f. c., in the 

[/. S. Depiirimmi of AgficulUm, Bureau of Entomology ^ Circular No. 170, pp. 14, figs. 9. 

Washington, December, 1919. 

■ The fowl tick (Argus miniatus, syn. A, persicus) is extremely widely 
distributed ; it is an important pest of poultry in Rumania, Southern Rus- 
sia, Persia, India, North Africa, South Africa, Australia, Brazil, British 
Guiana, Panama, West Indies, Mexico and the United States (2). It is 
a serious pest in the last-named country and causes losses estimated at 
millions of dollars annually. It is specially abundant in the wh^rm areas 

(i) For further information on the fowl tick and Ihe diseases it may propagate, see J?* 
1913, N<». 42 and 823 ; i?„ 1916, No. 318 ; regarding ecto-parasites of ponltty in genera 
see R.^ 1915, No. 1313 ; R,, 1917, No. 830 ; i?., 1918, No. 779 ; B-t i 9 i 9 s No. 496 ; R.^ 1920 
Nos, 338 and 339. 

(2} In Europe, the most important tick of poultry is Argas refkxus^ but it appears to be 
rare in England and Germany, whilst it is common in France and Italy. — Pesce, A., Di- 
seases of Fowls, p. 248, Jfflan, HoepH, 1912, {Ed.) 
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of the arid and semi-arid region, viz,, Western Texas, the sonth of New 
Mexico and Arizona, and Western Ca.lifomia. It has also been reported 
in Florida and Iowa, but it will probably never become of continuous im- 
|K)rtance as a parasite in the states to the east of Texas, owing to the 
damp climate. 

Although fowls are the host most frequently attacked, A. mi- 
rdaius also attacks ducks, geese, turkeys, ostriches, pigeons canaries, 
and wild birds. It has been recorded as an occasional parasite of cattle 
and horses, and, in experimental cages, it has attacked rabbits and other 
small rodents, though it does not appear to attack rats and mice under 
natural conditions. It is said that, in certain countries, especially Persia, 
the tick attacks man, causing serious disturbances, but there is no authentic 
record of such a case in the United States. It may cause the death of 
fowls directly through exhaustion and by continual irritation or indirectly 
by transmitting spirochetosis. It may cause other losses by decreasing 
the vitality of the fowls, by rendering them more liable to contract disease, 
by seriously diminishing the capacity for laying eggs, by disturbing .sitting 
hens and by causing pullets to grow more slowly. 

The eggs of Argas miniaUis hatch in from lo to loo days. The lar- 
vae, furnished with 3 paired appendages, attach themselves to a chicken 
and feed on its blood for from 3 % to 10 days, then they fall to the ground, 
particuiarl}^ at night time and hide in some crevice. In 4 to 7 days, the 
larva becomes a nymph, with 4 pairs of appendages and again attaches 
itself to a host, gorges itself with blood in 3 few hours, drops off and hides. 
The nymph moults after each of the 3 meals of blood, and the sexual 
organs appeq,! after the last moult. After a fiesh meal of blood, the fe- 
male is ready to lay, and can lay 8 separate times, each laying being fol- 
lowed by a fresh meal of blood. Each female la3^s from 500 to 900 eggs. 
The tick can complete its life cycle in about 40 days, but the number of 
generations in a year has not been determined ; there are, how^'ever, pro- 
bably SIX in the southern part of its zone of distribution. 

The tick has remaikably few enemies ; the small black ant [Monomo- 
rium minutum) and certain spiders that live in houses destroy its eggs and 
larvae, whilst rats and mice also destroy them. Fowls eat ticks greedily, 
but the ticks are laigely protected b}^ their habit of hiding during the day 
and coming out for food at night. 

Regarding preventive measures, any fowls from another hen-house 
must be rigorously quarantined before allowing them to mix with poultry 
free from the parasite. If the hen-house is not of much value, it should 
be burnt ; in other cases, any unnecessary boxes, planks, etc., that might 
shelter ticks should be removed and the hen-house sprinkled with pure 
kerosene, crude petroleum, carboHneum, milk of lime containing carbolic 
acid, a strong kerosene emulsion, boiling water, or with a fluid used to 
destroy ticks 'on cattle (i). 

fi) See Nos. 2198,34225, 1753; -R., 1912, Nos. 146, 359, 810, ' 934 ; -R-, 1913, 

Nos, 42, 43, 691, 815, 1364; i?., 1914, No. 1019; R, 1915, No. 1170 ; A, 1918, Nos. 541 andi 
1376. {Ed,} 
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Boiling tar slioukl be used to fillup the cracks and kill an y ticks hidden 
in them. The fowl tick, however, is a parasite which is most difficult 
to destroy, insecticidal powffiers and fumigations with h3"(irocyanic add 
being quite useless. 

The fowls can be cleared of the ticks on their bodies hy dipping them 
in gasoline, but this treatment is too hard on the fowls to be recommended. 
A siniple and cheap method of prevention consists in hanging the roosts 
from the roof with wires, in such a way that the fowls do not come in con- 
tact with the sides of the hen-house ; the roosts should be quite smooth 
and free from bark and cracks. 

Applications of insecticides also destroy chicken mites (Demumyssus 
galUna&) and chicken fleas [EchidnopJiaga gallinacea). The fowl tick can 
be kept awa}- from the hen-house by means of scrupulous cleanliness and 
constant attention. In Texas, the pest has been avoided by using all- 
metal hen-houses, made of corrugated iron. Such hen-houses, however, 
cannot be used in hot climates as they are not cool enough. Nesting- 
boxes that are easily cleaned are very useful ; those consisting of wire 
gauze on wliich the straw is placed can easily be freed of parasites by 
passing the wire basket through a flame. Metal boxes, through which 
ticks cannot pass, placed on legs ' standing in saucers filled with kerosene 
could also be tn"ed. 


6(39 - The Tropical Fowl Mite {Liponyssus bursa) in the U. S. A.; Biology and 
Control. Wood, II. P., in the United States Department of AgricuUuret Department 
Circular ^9, pp. 8, figs. 2. Washington, Jan., 1920. 

Up to the present, two cases of infection by the tropical fowl mite 
{Liponyssus bursa) hawe been recorded, one from Madison, one from Illi- 
nois (at Raymond). The risks that this fowl ectoparasite may become 
established in the United States has made it necessary to study its biology 
and means of control, the work being carried out by the author at Raymond 
111 . Mr. H. Hirst, of the British Museum (Natural History), has recorded 
L. bursa for Africa, China, India, Mauritius, the Comoros Islands, the 
Bahama Islands, South America, coimtries where the ordinary fowl mite 
(Dermanysstis gallinae)) does not occur. Apparently, L, bursa transmits 
spirochetosis and, besides fowls, it attacks wild birds (particularly spar- 
rows) and, so it is said, man. On the contrary to Dermanyssus gallinae, 
it attacks its host both day and night. 

The author found, in the course of his work, that i. bursa lays its 
eggs either on its host or in the nest. Many of the eggs are stuck to the 
basal, softer portion of the feather by a sticky material. The eggs, ob- 
served away from the host, hatch in 3 days. The tiny larva does not feed 
at first, but it moults in about 17 hours, after which it is ready to suck 
blood. The nymph resulting from the first moult again moults in X02 hours, 
after which its history is uncertain, ' 

The most effective remedies ate : — (i) A bath containing sulphur 
150 gm., soap 75 gm., and water 10 litres ; (2) dusting sulphur and pyre- 
thrum under the feathers ; (3) bath composed of a teaspoonful of 40 % 
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nicotine siilphrue ia 4 litres of water containing about lO gm. of soap. 
At Rasiiionci, these treatments were followed by thorugh cleansing and 
disiufectica of the hen-houses, etc., and finally the fowls were carefully 
dusted with sulphur and exposed to the rain. No ill efiects were notked 
after the treatment and the author considers that this curative method, 
combined with a continual war against sparrows, which harbour the same 
parasite, would completely suppress the present infestation. 

670 - Variations and Mode of Secretion of Milk Solids. — gowen, j. w., in the journal 
of AiyimUwal Research, Vd. XVI, No. 3,pp. 79-103, bibliogiaphy of 40 works. Washington. 
D. C. Jaa. 20, 1919. 

Work carried out in the Biological laboratory of the Maine Agricul- 
tural Experiment Station, utilising data from the registers of the Hol- 
stein -Friesian Association and relating to pure-bred Holstein -Friesian cows. 

The author gir^es the means deviations and the variation coef- 
ficients of the annual registrations. The mean annual production of 
cows at a mean age of 4 years was 15417 lb., of milk, 528 lb. of butter fat 
and 1303 lb. of solids not fat. The standard deviations were 3742 lb. 
of milk, 134 lb. of butter fat and 260 lb. of solids not fat (at 2 years) and the 
coefijeieuts of variation were, respectively, 24, 23, 20, and 50 %. In a table, 
reproduced herewith, Holstein-Friesiau milk is compared with that of other 
breeds, and in another table comparison is made with that of other spe- 
cies. The author then considers the correlations that exist between the 
•following variables ■ Per cent, of butter fat and quairtity of milk produced ; 
per cent, of butter fat and age ; per cent, of solids not fat andiquantrty of 
milk produced ; per cent, of solids not fat, and age. From these correla- 
tions the following conclusions were drawn : — 

(1) With the increase of the quantity of milk produced, the per- 
centage of fat in that milk decreases. The value of this decrease, mea- 
sured statistically, is very significant, but, in practice, the decrease in fat 
content would be discerned with difiSculty in srnall samples. 

(2) ^The correlation between the age and the butter fat content is 
not significant. 

(3) The correlation between the quantity of milk produced and the 
percentage of solids not fat is not significant ; in other words, the quantity 
of milk produced in one year is irdependant of the concentration of the 
solids not fat. From the genetic point of view, this fact signifies that the 
hereditary factors for high or low milk yield are separate and distinct 
from those which determine a high percentage of solids not fat. 

(4) The conelatron, between the age and the solids not fat is 
— 0.2191 ± 0.0351, that is, with increasing age of the cow, the percen- 
tage of solids not fat decreases. 

(5) All the regressions are linear, i. e., they take place uniformly. 

(6) Ihere are thus two variables that have a divergent influence 
onthecoirceirtrationofbutterfataird,solids not fat. This difference in action 
proves that the fat and solids not fat cannot be derived from a single 
chemical compound. 
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The author also gives the correlations that exist between the varia- 
bles-: — Weight of milk, butter fat, solids not fat 


Average of the constituents of the milk of various breeds of cattle. 


Breeds 

Total solids. 

Fer cent. 

Fat. 

Per cent. 

Solids , 

not fat. 

Fer cent. 

Eatio of solids 

not fat 

to butter fat. 

Molltaler 

13-22 

3.S6 

9.39 

2.43 

I 

Blondvich * 

12.75 

3.67 

9.09 

2.48 

I 

Angler . 

12.51 

3-51 

9.00 

2.56 

I 

Jeveriand 

11.86 

3.09 

8.77 

2.83 

I 

Dutch 

11-54 

3-05 

8.04 

2.63 

I 

East Frisian 

11.80 

3.09 

8. 71 

2.81 

I 

Eova Rhive 

12.12 

3-31 

8.81 

2.66 

I 

Breitenburg 

12.34 

3-36 

8.98 

2.67 

I 

Red Holstein 

12.07 

3.27 

8.80 

2.69 

I 

Wesermarch ^ . 

11.85 

3.24 

8.6r 

2.65 

I 

Schwyz 

12.76 

3,60 

9.16 

2.52 

I 

Simmenthal. 

13.27 

« 4-05 

i 9.22 

2.28 

I 

Westerwood. 

12.99 

3-79 

9.20 

2.4^ 

I 

Gian j 

^3-57 

4.16 

9.4X 

2.26 

I 

Alderney 

13.60 

3.81 ' 

9.79 i 

2.57 

I 

Jersey I 

14-39 

5.12 

9.27 

1.81 

I 

Guernsey 

13.61 

4 - 53 ’^ 

9.08 

2.00 

I 

Holstein-Friesiaa 

12.02 

3.44 1 

8.60 

2.50 

: I 

Ayrshire . 

12.46 

3.62 1 

1 8.84 

- 2.44 

: I 

Shorthorn 

1 12.61 

370 ! 

8.91 

2.41 

: I 

Foiled Jersey 

1 13-93 1 

4.67 j 

9.26 

1.98 ; 

1 1 

French Canadian . 

1 X 3-32 i 

4.00 ! 

9.32 

2-33 

: I 

Dutch Belted 

! 12.31 

3 - 4 Q. 

8.91 

2.62 

: I 

Brown Swiss . ' 

12.61 1 

3.62 

8.99 ^ 

2.48 

: I 

Red Pohed , 

12.66 1 

3.67 

8.99 

2.45 

: 1 

South Devon 

12.93 

3-72 

9.21 

2.47 

: 1 

Kerries 

13.10 1 

4.02 

9.08 

2.26 ; 

: 1 

Dexter 

12.58 

346 

gat 

2.63 

: I 


* This percentage is less than the real one as the average cx>nieiit of tlie milk of 4 900 
Guernsey cows was 4*9 % of fat. 


All the variables ate in a dose correlation, which ranges from r = 
0.8644 ± 0.0093 to f = 0.9497 ± 0.0036. The regressions are linear in 
every case. The partial correlation between the butter fat and the solids 
not fat for a constant value of the niilk is 0.5635 ± 0.0253. This 
correlation, with those quoted above, provides the necessary data for 
establishing the conclusion that certain of the factors on which high fat 
content depends* are also responsible for the high concentration for some 
of the solids not fat in cow's milk. From this correlation can be deduced 
the important practical conclusion that if, in a given herd, the concentra- 
tion of fat or of solids not fat is improved, the increase of one of these 
constituents will also lead to a conconaitant increase of the other, 

’ ‘ 
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111 conclusion, tlie author gives a series of data showing the ditimal 
variation in the comp?),sition of cow’s milk, from which it is seen that the 
moniiiig milk contains an average of 0,678 to 0,723 % less butter fat than 
evening milk, there being no appreciable difference between the morning and 
evening milk as regards solids not fat. These data fiiriiish criteria for 
choosing between the theories advanced to explain the secreticn of the 
milk solids. According to the theories wliich postulate that the milk 
solids are derived from cellular disintegration, the cell must ccentain a 
■fixed amount of solids not fat. The butter fat, liowevc r, varies in such a wa}’ 
that, in long intervals between milking, the cell acciiiimlates less fat than 
in shorter intervals ; that is, the cell contains relativtly more protein and 
sugar than fat if the interval between milking is prolonged. Tliis does 
not agree with what is known as to the formation of tlie fat, tse cause it 
is generally admitted that the cells, compe-x-d mainly of protfplasni. are 
formed first, and that, with time, the cell btcoiiies more and more charged 
with fat at the expense of the protoplasm. Unless these mammary cells 
behave in an entirely different way from the other cells of the organism, 
the variation in the fat content with the variation oi the interval between 
milking should suffice to discredit the hypothesis of cell disintegration and 
make it quite unacceptable. On the contrary, in as far as regards the 
variations of the secretory glands, the variations in the milk correspond quite 
well with the hypothesis that its solids are (he products of secretion. 

671 - Tea Leaves as a Feeding Stuff.— aruch, e., m rihiUn aqicoia, Year sr, no. i, 
pp. 17-19. Piacenza, January, 15, 1920. 

The composition ‘of tea varies according to its quality, oiigln, manner 
of drying and fermentation, etc., but it is always ricliin nitrogenous matter, 
varying from 18 to 38 %, tannin (10 to 18 %), and water-soluble matter, 
which varies from 34 to 44 % for black teas and 39 to 43 % for green teas. 
The following percentages are given by Konig [Lehiuch der Nahrnngs: 
mitidchemie, Ueipzig, 1913), as an average of 70 analyses, and by ViiXA- 
VECCHIA (Dizmmrio di Merceologia) :• — 


XONIG 

Per cent. | 

VinnAtF.CCHIA, 

Per cent. 

Moisture. ....... 

3.9 to 16.2 : 

Moisture 

9.50 

Nitrosieu . 

2.5 to 6- : 

Nitrogenous matter 

24.50 

Caffeia 

0.9 to 4.5 1 

i Cafiein 

3.5S 

Essential oil 

. 0.5 to I 

; Essential, oil, fats, resins, 


Fat, cliloropht^Ii, wax . . 

0.5 to 10 

! cbloropbyll 

6. 30 

Crude fibre 

9.9 to 15.7 

! Gum, dextrin . 

6.44 

Asli. 

3.8 to 8.4 

j Tiumin 

i 5 -f '5 

Water-soluble matter . . . 

2.4 to 40 

j Peptic matter 

16.02 



[•Eigneous matter ...... 

11.58 



] Mineral matter, 

5-65 


' Tea leaves, have lost practically all their tminiii iind caffe in, but 
retain most of their protein. 
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Samples of black tea examined by the author and Dr. PimzoNi were 
found to contain 2.10 % of caffein before infusion and 0.129 % after in- 
fusion. A sample of black tea, examined by Br. BBnnxJCCi, contained, 
on a dry-matter basis, 37.95 % oi nitrogenous matter before infusion, 
after wMch it had lost 12.95 %. In addition, tea leaves retain part of 
their fat and dextrin, and have thus a certain food value. 

The author, using rabbits, found that dried and powdered tea leaves 
could replace quite well a third, or one half, or even the whole of the ra-' 
tion of meal and bran, and give satisfactory increases of weight. The 
rabbits liked the new food, which would probably be eaten by other do- 
mestic animals. 

Tea leaves might constitute an important by-product for certain cotin- 
tries, as is indicated by the following figures from the A to of the World's 
Commerce, showing the annual consumption of tea, in metric tons, in 
various countries : — England, ii5 '6oo ; United States, 36900 ; Russia, 

57900 ; Holland, 3600; Germany, 3100. In Italy, however, the annual 
consumption only amounts to 200 metric tons. 

672 ” Castor Cake as a Cattle FoodL — - Trwelloni, in the Rivista M AmpehgfS^t Year 
I, No. 4, p. 59. Aiba-I/i’TOino, Feb. 15, 1920. 

Up to the present, castor cake has only been used as a fertiliser, as 
it is poisonous to stock. But Br. TmvBmX)Ni has carried out a series of 
experiments (at the Agncultmal Chemistry laboratory of the R. Scuola 
; Supenore of Milan) which have shown that castor cake becomes harmless 
when heated to at least 1150C. for 90 minutes. In practice, stovmg can 
be replaced by a slight roasting which is more certain to destroy the poi- 
sonous minciple in the castor cake. 

673 - fattening Steers on Summer Pasturage in Alabama and Mississippi, U. S. A. — cAmS' 
WAnD, W. F., G'RAV, D. T. and I^loyd, E. R., in the U. S. Depi, of AgnmUure, Bui- 

777, pp. 24. Washington, July 10, 1919. 

The Bureau of Animal Industry of the United States Bepartment 
of Agriculture has carried out experiments on fattening steers on pasture, 
collaborating with the Alabama Agricultural Station since 1908 and with 
the Mssissippi Agricultural Station since 1915. 

Results reported refer to 4 different experiments, 2 in Akbama (in 
1912 and 1913, respectively), 2 in Mississippi (in 1915 and 1916, respec- 
^ tively), and concludes with a summary of the results obtained during 
the four years. The most important data are reproduced in the ap- 
pended Table. 

On comparing the averages of the 3 methods of fattening, it will be 
seen that there was but a small difference in the average length of the 
periods of feeding and pasturing. 

The average increases in live weight per head per day, which aie pro- 
bably the best data to use in judging the efficiency of the rations, weie : — 

1.491b., forsteers on pasture only; 1.831b,, for steers winch, besides pasture, 
were given cottonseed cake^ ; X,53 lb., for steers which teceived supplementary 
^pasture with a nfixture of cottonseed cake and maize meal. 


■6 
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The initial cost of tlie steers per lOO lb., was the same for each of the 
3 groups respectively, in each of the years of the experiment, but in every 
case the steers in Group I (pastnre alone) were sold at the end of the 
trial at a lower unit price. The difference between the unit prices for 
the sale of the fattened steers and the purchase of steers for fattening, 
was always in favour of those that received supplementary foods in 
addition to pasture. This difference was, on an average, 24^/2 cents 
cwt. for Group I, 90 cents per cwt. for Group II, and 81 Ya cent, for- 
Giotip III. 

The data on the yield on slaughtering are incomplete, but they suffice 
to show thai steers receiving, in addition to pasturage, cottonseed cake or 
a mixture of this and maize meal gave higher percentage yields on slaugh- 
tering than those which had pasturage only. 

The steers in Group I (pasture only) made an average profit of I5.78 
per head, against $6.23 for those receiving pasture plus cake, and 
16.48 for those that had pasture plus cotton cake plus maize. The average 
profit made by the group that received cotton cake as a supplement 
would have been much higher had not the average been reduced by the 
loss that occurred in 1916 ; the poor result in that year was due to 
various circumstances and to the use of steers of low value. 

Valuable information can be extracted from the appended Table,, 
which shows that the steers in Group I gave a very cheap gain in live 
weight, the total gains, hoivever, being low, whilst -the steers were not 
highly finished. This lack of finish resulted in a lower unit sale price and 
a lower percentage yield on slaughtering, so that the gain made by this 
group was less than that made by the other groups. 

The steers in Group II gained weight more rapidly than those in 
Group I, but the gain cost more. They attained a better finish, howevi* 
gave a greater percentage yield on, slaughtering, and were sold at a higher 
unit price, thus compensating for the rather high cost of producing a unit 
of gain in live weight and leaving more profit p€‘r head than the steers m 
Group I, 

Group III only contained two sub-groups of steers, one of which received 
besides pasture and cottonseed cake, maize meal, whereas the other 
was given cob meal ; the results are not as conclusive as those given by 
the first two groups. ' However, they show that replacing half the ration 
of cottonseed cake by an equal weight of cob meal gave a smaller gain in live- 
weight at a higher cost. But the steers in this group increased in w^eight 
more rapidly, attained a better finish and a higher price, as well as leaving 
a wider margm of profit' per head than those of Group I. On an average, 
the gain per head was greater for Group III than for the other 2 groups,, 
but, m 1912 and 1913, Gionp 11 surpassed Group III in this respect. 

CONCnusiOKS. — The use of cottonseed .cake as a supplement to summer 
pasture in' the' southern United States results in a quicker gain in live 
weight in steers, and these finish off better and more lapdly. ,On account 
of their higher finish, steers fed also on cottonseed cake sell at a higher price 
per unit thsm those fed on grass alone. The difference between the price' 

ims} 
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Results of 4 years experiments on the summer fattening of steers. 


Group, ration , 

and years of trial ’ 

N. of steers per group 

Duration of trial j 

Average total gain 
in live weiglit 
per head, 

Average daily gain 
, in live weiglit 
per head, 

Cost of food per 100 
gain in live weight. 

Cost of steers 
for fattening, 
per 100* lb. 

Sale price | 

of fattened steers, 
per 100 lb. 

DilXerence between 
buying and sale price, 
per 100 lb. 

Per cent. 

Yield on slaughtering 

Average profit 
per head. 




Ub. 

Ub. 





% 


I. Pasture alone ; 











1912 .... 

29 

II2 

I17 

1.04 

$1.71 

$3-87 

S4.00 

$0.13 

48,68 

$3.47 

1913 . - • • 

26 

147 

240 

1.63 

1.09 

5.25 

5.00 

.25 

— 

6.60 

1915 • . . • 

20 

107 

180 

1.68 

1.06 

5.00 

5-75 

•75 

— 

7.18 

19x6 .... 

30 

134 

214 

1.60 

I.I 2 

5-50 

5-85j 1.35 


5.88 

Average . . 


U 5 

188 

1.83 

1,35 

4,30 

5.15 

.*45 


5 .'r 8 

II, Pasture arid 











cottonseed coke : 




■ 







1913 .... 

36 

loi! 129 

1.28 

$ 5-32 

fe.87 

4-75 

cc 

eg 

0* 

51,62 

$4.61 

1913 .... 

26 

147 

309 

2.10 

3.27 

5.25 

6.00 

•75 

— — 

11.23 

1915 • - . . 

20 

107 

214 

2.00 

3-44 

5.00 

6.35 

U35 

50,80 

9.61 

1916 .... 

30 

134 

257 

1.92 

4-54 

5-50 

6.10 

.60 

54,21 

.05 

Averages . . 

— 

isa 


,.8S 

4.14 

4.30 

5.80 

.9i 

5 2, SI 

5.^3 

Ill, Pasture -r- cot> 











tonseed mke and 











maize flour in 











equal parts : 











1912 (maize 











meal) 

25 

106 

143 

1-35 

j fc-l4' 

1 

4-75 

$.88 

1 51 , 91 c 

4 .^' 

1913 (cob 











meal) ..... . 

25 

I 

H7 

252 

U7ii 3.51 

i 

5*25 

6.00 

1 

•75 

i 

8.27 

Averages . . 

j — 

126 

138 

1.53 

4,32 

4.56 

1 

5.3Tf 

8.15 

j 51,31 

1 

6.48 


per unit of live weight of the fattened animal and the animal before fat- 
tening is nearly always increased when the pasture is supplemented with 
cottonseed cake or with cottonseed cake plus maize meal. 

Steers that are not of selected quality may yield a higher profit when 
fed on pasture alone than when given supplementary foods as well as past- 
ure, especially if kept on good ^ pastures 'that are not expensive. 

The cost of increasing the unit of live weight of steers on pasture* 
becomes much higher when cottonseed cake is fed, but the Mgher pric^ fetched 
by steers thus fattened compensates, for, the increase in cost due to the 
nake and leaves ,a higher average profit than that 3delded by steers fed 
solely on, pasture. 
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The siibstittition by maize meal of half the supplementary ration of 
cottonseed cake given to steers on pastnre gave an increased live weight and 
a finish comparable to that given by cake alone ; but if maize meal does 
not cost less than cottonseed cake,it shonld not be used as a substitute* 
A mixttire of equal parts of cake and cob meal, as a supplementary 
ration for steers on pasture, is less effective in producing the unit increase 
in live weight than cake alone. or a mixture of maize meal and cake* 
When maize is cheap, it should preferably be given as grains, or maize 
flour rather than as whole cobs* 

When animals on pasture are given cake, the pasture utilises a large 
quantity of fertilising material that passes into the dung.- 

One of the distinct advantages of ‘supplementing the pasture with 
concentrated foods is that the animals thus treated finish more rapidly 
and can be sold sooner than steers fed solely on pasture ; i. e., they can 
be sold before so many are placed on sale that the market price is affected. 
Moreover, when stock is sold quickly, the pastures have time to recover 
and will furnish good pasturage for other cattle in the autumn. 

Steers of infaior quality do not respond quickly to the use of choice 
foods and, even if weh fattened, do not fetch as high a price as well-bred 
animals of the same degree of fattening. Again well-bred or pure-bred 
cattle make better use of the food, fatten more quickly and always fetch 
better prices than inferior animals of the same weight. The better the 
quality of cattle, the more they should be given bigh-priced foods. 

l^en bulky foods such as silage, hay, straw, cotton pods, etc., are 
available and when steers are to be fattened on summer pasture, it is 
advisable to buy the animals in autumn and winter them on roughage 
plus a little cotton cake rather than buy them in spring for fattening dur- 
ing the grazing season. 

674 - Winter Feeding of Cattle in Montana, U. S. A, — Arnett, c. in the UMversity 

of Mantam Agricultural Experifmnt Station^ Bmemanf Montana^ Circular 85, pp, 7. Bo- 
jseman, Ati^ust, 1919. 

In 1916-17, 1917-18, and 1918-19, the Montana Agricultural Experi- 
ment Station carried out experiments on the winter feeding of adult 
cattle ,* the winter was very short and mild in the third period. The 
experimental animals were fiiil-blooded descendants of Shorthorns and 
•Hexefords. They were kept on pasture during summer and on stubble 
during autumn. In the winter they were protected from the weather and 
thus required less food for maitenance. ^ In addition a salt lick and re- 
latively lukewarm dimking water were always available. The average 
r^ults of the three winters ate given, those of the first two being kept 
separate from th<^ of the third.' 

COHCnusiONS. — Cheap roughage such as straw can be used to advant- 
age in 'wintering breeding beef stock. In mild winters and when the ani- 
imh have a fair amount of flesh by autumn, straw may constitute the 
,sole food during wintering. ' A ration of straw supplemented with 5 lb., 
of 'hay per' head per day wifl enable good, strong animals, that are not tnilk- 
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ing to pass the winter in good condition. The difference in condition 
at the end of wintei between anitnals that w^’ere given a supplement of 
5 lb., of hay and those that received double this amount -was not suffi- 
cient to Justify feeding the larger quantity of hay. 


Results of hibernating cows on different rations. 


■ 

iEation, per head 

Duration of I 
esperiinent, i 
(days) 1 

No. of 

head 

Average 
initial 
weight, in lb 

Average 
; final 

. weight, in lb 

i Average loss 

1 per head ^ 
j in lb. 

Averages of the winters. igi6-igxy 

dnd 1917- 

191S. 


Stmw alone 

155 

24 

1229 

' 1035 

! 194 

Straw — 5 lb. hay . . . • 

155 

24 

1229 

1 3134 

! 95 

Straw -T* 10 lb. hay , • . . 

155 

24 

1229 

; 1166 

1 58 


Winter 

1918-1919. 




Straw alone 

132 

12 

' 1132 

1066 

^ 66 

Straw -r 5 lb, hay 

132 

12 

^ 1155 

1143 

i 12 

Straw ^ lb. cottonseed cake 

132 

12 

1 1146 

! 1136 

j 10 


In the 1918-19 experiment, lb., of cottonseed cake was found to be 
roughly equivalent to 5 lb., of a good iqixed alfalfa and timothy hay as 
va supplement to oat and barley strawin wintering breeding beef stock. The 
cattle that were given cottonseed cake as a supplement consumed relatively 
more straw than those that received hay as a supplement. 

675 - Experlmeiits on the Feeding of Dmnght Oxen, in the Philippines.— E ago, v. p., 
iin The PMUppim AgricuUufaUst^ Vol. VIII, No. 3, pp. 79-91. Uos BaBos, Oct., 1919* 

The expennaents, carried out at the College of Agriculture, Tos Banos, 
lasted two years and had the aim of ascertaining the foods best suited as 
supplements to the pastures in the Philippines for draught oxen. The 
oxen used in the experiment belonged to the Chinese, Indo-Chinese, and 
native breeds, their ages varied from 6 to 13 years, and they weighed 
about 375 kg. The native pastures contain the following species : — 
Imferaia cylindrica, Pasffalum lonjugatum, Saccharum spontamum, An- 
dfopogon halepensis, RoUhoeUia exaltata. Mimosa fudica, Panicum spp., 
Cynodmt dactylon, Leucaena glauca, Digitaria consanguinea, and Dromo- 
Hum triflonm. 

Pive experiments were carried out : — (i) Comparison between past- 
ure alone and pasture supplemented with maize cobs ; (2) Comparison be- 
tween pasture supplemented with sugar-cane tops and pasture supplemented 
with maize forage ; (3) omparison between native pasture suppl^ented 
with Guinea grass {Panicum altissimum) on one hand, and pasture 
with maize forage on the other ; (4) Comparison between native future 
supplemented with Japanese cane and pasture with 'maize' forage; fs)" 
Comparison between Japanese-cane and maize forage. The results of 
these experiments are summarised in the following table : — ’ 
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Com pari soil between supplementary rations given to oxen on pasture. 


i 

t 

j 

lEspcriments j 

Foods , 

! 

i 

Number 
of animals 

Total 

supplements 

consumed, 

Duration of 
working days 

Total number 
of useful 
worknig days 

Total gain (+) or 
loss — ) in live 
weight. 




Kg- 



Kg. 

I : Aug. 35 - Oct. 1 9, 1 917 

Blaize -f pasture .... 

, 5 

262.24 * 


99 

20.04 


Pasture alone 

5 

- 1 


99 

— 20.20 

I : Oct. 20 “ Dec. 14 1917 ; 

Pasture alone 

5 

* 


96 

- 86.4 


aiaize -f pasture .... 

5 

211.46 

50 

96 

— 42.1 

I; Dec. 15, 1917- Jan 14 

Pasture alone 

5 

__ * 


54 

+ 25.32 

1918 

jUaize -- pasture .... 

5 

170.00 

30 

54 

4- 16.45 

II iSfer 16 « Apr. 26 191 8 

Sugar-cane tops + pas- 







ture ...... . i 

5 

612,15 

( 42 

88 

T- 14.7 


i 3^Xai2e-forage 4- pasture . i 

5 

1 190.71 


88 

-H 25.5 

III ;Aiig. 17- Sept. 2S 191S 

« Guinea grass » -f pasture 

1 4 

i 

; 944 - 4 S' 

I4. 

88 

i -i- 23,3 


j Maize-forage -f pasture . 

1 4 

1 

1314.9 

88 

1 - 1.9 

1 

IV: Nov. 9 -Dec. 14 1918 

Japanese cane -f pasture. 

5 

I 498.3 

! 35 

75 

- 26.6 


Maize-forage -f pasttxre . 

5 

1245.8 


75 

4- 31.6 

V : Jan. 6 - Jaa. 31 1919 

Japanese cane 

5 

2853.19 

1 

i 

1 77 

j — 2.29 


j Maize-forage 

1 

5 

3826.39 


j 77 

1 -t- 5'-’^5 


* Grain. 


The author has concluded from these results that feeding maize cobs 
in quantities corresponding to 0.2, 0,3 and up to 0.5 kg. of maize per day 
to draught oxen weighing about 375 kg., had no, particular advantage as 
a supplement to natural pasturage (the supplement was only given when 
the oxen were working). It is possible that the small differences in favour 
of the group which was given maize might have been due to insufficiency 
of the pasture and t,hat the animals given no supplementary ration might 
not have been given sufficient food. 

Maize forage was a, better supplement than sugar cane, the difference 
being mainly due, to the relative .tenderness of the maize, as this enables 
the animal to make a complete meal of it. The sugar-cane to|B, although 
pLlatable, were so ' hard that the animals could not consume enough to 
lE^uke a complete , meal. 

, , ''Gain'ea- grass was' .slightly better than maize forage as a supplement to 
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Maize forage was better than Japanese cane (entire plants were used 
which were, at the beginning of the experiment, 75 cm. high) as a supple- 
mentary food. One group of oxen was given Japanese cane exclusively 
for 26 days and another group was given maize forage exclusively ; both 
•groups gained slightly in weight, the latter a little more than the former. 

The author bases the following advice on these facts : — (i) When the 
.grass of the natural pasture is abundant and succulent and when the 
animals have sufficient time for eating and resting, a supplement need 
not be given ; (2) animals doing hard work must be given supplementary 
foods if they are not left long at pasture ; these foods may be maize forage, 
‘Guinea grass, or sugar-cane tops ; maize forage being preferable because 
it supplies more assimilable food ; Japanese cane should be reserwd for 
the dry season, during which it remains green and juicy ; (3) niaize for use 
as forage should be sown somewhat thickly. This develops finer and smaller 
stalked plants, softer in texture, with few or no cobs, whilst the food 
materials are more evenly distributed throughout the plant. 

'676 - Pig Feeding Experiments with Various Fodder Plants, in Montana, U. S« A. 

— Arnett, C. N. and J,oseph W. E., in: — I. University of Montana, Agricultural Experi- 
ment Station, Bulletin No. 128, pp, 61-106, figs. 7. Bozeman, Feb., 1919. — II. Circu- 
lar 83, Jan., 1919. 

The Bulletin 128, of which the circular is largely a summary, consists 
•of two parts, the first of which deals with the economic utility of feeding 
different amounts of grain to weaned piglets put out to pasture. The 
following experiments are described :■ — (i) Comparisons of rations consisting 
respectively of 1,2 and 3 lb. of barley per 100 lb. of ground live weight given 
to piglets put out to pasture on alfalfa during 104 da^^s of the year ; {2) a 
similar comparison with 29 piglets during 178 days in 1915, followed by a 
complementary period with barley, feed wheat, and tankage (75 : 25 : 8) 
until each one had attained an average weight of 200 lb. ; (3) comparison 
between a ration without gram, the barley being given in a pig feeder, 
and rations of i, 2, and 3 lb, of barley per 100 lb. of live weight given to 42 
piglets pastured on red clover for 90 days in 1916, followed by a transition 
period of 30 days with pasture and a complete barley ration, and a com- 
plementary period without pasture and with barley and tankage in the , 
ratio 25 : 2 ; (4) a similar comj^rison with 43 piglets in 1917, a year in 
which the pasture season lasted iio days and the transitional period 20 
days; (5) comparison between a ration of i lb. of barley per 100 lb. of live 
weight and a ration of lb. per cwt. of barley per head per day, made with 
18 piglets at pasture on clover for 90 days in 1918, followed by a transition 
period of 20 days and a complementary period. In the second part of 
the Bulletin comparisons are made between various forage plants for 
weaned piglets which were also given barley at the rate of 2 lb, per xoo 
lb., of live weight ; the comparisons were • (i) Between rape or barley, 
or rape with oats, or oats ; 28 pigs were used in the experiments in 1915 ; 
{2) between red clover or sweet clover pasture or rape ; these experiments 
were earned out in 1917, 'with 33' pigs. 
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In anotlier experiment carried out in 1918, the pigs were kept in a 
meadow consisting of meadow-grass and white clover, and given lb., of 
barley head per day. The results, given in Tables I and II permit of 
the appended conclusions. 

Alfalfa pasture is better for young pigs than red clover pasture ; it 
was the only satisfactory annual fodder plant out of all those tested. When 
I lb. of barley is given with tankage as part of the siippleinentary ration^ 
the best economic results are obtained. 


Tabi^e I. — RestiUs of feeding different amomtfs of barley to weaned 
pigs at pasture on alfalfa (137 days) and clover (100) days. 
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Favourable results were obtained by giving lb. of barley per head 
per day and, although the pig is small, this quantity is sufficient. The 
average of two experiments with alfalfa pasture (neglecting , the com- 
plementary period) and the averages of two experiments with red clover 
pasture are given in table I. 

In working out the costs, the following prices (taking the dollar at 
par) were used : — Barley, I3 per cwt. ; tankage, $'2.75 per cwt. alfalfa 
pasture, I20 per cwt, initial cost; clover pasture, $25 p^er acre in 1916 and 
|2o per acre in 1917 ; initial cost of pigs, $20 per too- lb. of live weight ; 
cost at end of pasture ■ season I13 'per 100, lb. cost at end of comple- 
mentary period, $14 per 100 lb. . 

Table II gives the '' averages of the results of the two experiments 
with rape pasture and those of the experiments carried out in 1915 .with 
|»sfctnrage' on barley, oats, rape associated with oats. The receipts. are 

A, 
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all calctdated on tlie basis of tbe increase in live weight of the pigs, which 
was taken at 148.52 fr, per quintal. 


Table II. — Comparison between different pasturages for weaned piglets 
also receiving 2 lb. of ground barley per 100 lb. of live weight 
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677 “ Inllueice of feeding Dicks with Rice and Maize on their Growth and Egg-Pro- poultrt 
diction. —A lcash), E. E.,m nie PUUppim AgricuUuristf VoL VII, No. 8, pp. 255-266. 

Los Baaos, llardi, 1919. 

All the domestic breeds of ducks are considered to be derived from 
the wild Mallard, Anas boscas. It is believed that the domestic duck of the 
Philippines is of Chinese origin and has been introduced comparatively 
recently by Chinese immigrants. Generally speaking, the Philippines offer 
favourable conditions for breeding ducks, and, at certain places, e. g. at 
Pateros((Luz6n) and district, duck breeding is a well established industry. 

The author has examined: — (i) The effect of various foods on the 
growth and egg-production of the duck; (2) the effect of castrating the 
drake and the reaction of the castrated drake to various qualities of food ; 

(3) the possibility of rearing ducks in places where a pond to swim in and 
abundant animal food are not available. 

In the Philippines, natural incubation, by means of hens, is used 
and it is believed that the ducklings hatched out in this way are stronger. 

Artificial incubation would give equally good results, but it would have to 
be in charge of competent persons. 

Experiment L — A group of 9 duddings aged 67 days was fed on a 
mixture of 3 parts of rice meal + 2 parts of rice bran +135 gm. of snails 
per day ; in a second group of 9 ducklings, of the same age, the rice meal 
was replaced by an equal weight of maize meal. Three meals a day were 
given during the first 41 days of the experiment and, during the remaining 1 . .1 
two meals were given, the weight of snails being increased to 200 gm. 
per day. At the beginning of the experiment, the average weight per 
head of Group I was 392.44 gm. ; the weight at the end of the experiment, 
which lasted 32 weeks, was 1024.87 gm., the average gain per head per . •; 
week being 23.84 gm. In the second group, these figures were, respect- 
ively, 426.55 gm., 1080,00 gm., and 23,91 gm. There' 'was thus hardly 
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any difference between the two groups in respect of the quickness of . 
growth. 

The age at which the ducks in Group I laid the first egg was : — Maxi- 
mtmi, 193 days; minimum, 189; average, 19 1 ; fur the second group the 
ages were, respectively, 207, 191, and 199. These ducks were hatched 
on February 2, i. e., in the rainy season, which is considered to be unfavour- 
able for the growth of the duck. According to breeders in the Philip- 
pines, well-kept ducks lay their first egg, that is, attain sexual maturity, 
in the fourth month; if not treated properly; however, this may be de- 
layed until the ninth or tenth month. 

During the first laying period (August to February), three ducks in 
the first group laid in all 78 eggs of an average weight of 50.50 gm., and 
3 ducks in the second gxoup laid 39 eggs of an average weight of 32-34 
As regards the number of eggs laid, feeding with rice meal wms clearly supe- 
rior to feeding with maize meal. 

Experiment II, — This was a repetition of Experiment I, with the 
difference that the duddings were only 14 days old at the beginning of 
the experiment ; the results, which confirm the first ones, are therefore 
more pronounced for the various groups. During their first 12 weeks 
of life, the ducklings in Group I (fed on rice meal and rice bran) made an 
average gain in weight of 17.72 gm. per week per head. From the 13th 
to 45th week, the average gains per week per head were, respectively, 
26.33 gm. and 14.52 gm. For this second period, a third group was also 
formed, half of it being ducks from Group I, and half from Group II ; 
besides rice bran, maize meal and rice in equal parts were fed. The third 
group made an average weekly gain in weight of 19. 01 gm, per head. Sexual 
maturity was attained in 215, 298, and 287 days for each of the three 
■groups, respectively'. 

The nature of the food had a marked effect on the colour and taste 
of the eggs. Ducks fed on rice meal and rice bran laid eggs, of a clear 
yellow colour, whilst those fed on maize meal and rice bran laid.eggs with 
yolks that became of a dark orange colour when fried and a light orange 
when boiled. The eggs of ducks fed on rice meal and rice bran had a 
slightly greenish shell and had a somewhat putrid flavour when cooked ; 
those of ducks fed on maize meal and rice bran mostly had a white shell 
and had a normal flavour when cooked. 

The ducks which had a pond at their disposal laid eggs with a higher 
degree of fertility than those of ducks that had no pond ; the first method 
is thus preferable for eggs that are to be incubated. 

'67S - ■^Ostrich Bearing in, Sardinia. Ottolini,' R., in Bassa Cone (i), Year I, Part. 3 

pp. 109-112, 4., Piacenza, Feb. 5, 1920, 

An ostrich farm has been established at Baccarasa (in the Tortoli 
district, province of Cagliari), a locality situated to east of the Tortoli 

(x) According to tlie first nronber published (Jan. 5, 1920} of the periodical, Bassa Corte^ 
tiie'' object .of tMs publication iS' to further the rearing of farm animals such as pigs, sheep, 
-etc.,, as .well as the sm-aller agricultural industries, so as. to help to increase the production erf 
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Arbatase railway, in a wide plain bounded on one side by tlieseaand on 
tbe other by the Ogliastra mountains. The site, covering some 50 hec- 
tares, consists mainly of a deep, very permeable, sandy soil, covered with 
bushes of rock-roses and cork oaks. The birds are kept in enclosures in 
pairs or in groups, according to their age and the temperature. The 
mdosures are made by stretching iron wires 30 cm. apart on reeds planted 
vertically every 25 cm., and on juniper stakes spaces 3 cm. apart. The 
height of the fence is about 2.'5 metres and the enclosure has an area of 
80 X 80 m. for pairs and more for groups. The enclosures are separated 
by paths planted with trees and oach enclosure is provided with a house 
where the birds can shelter during bad weather and lay their eggs. 

The houses are didded into two parts by a temporary partition ; 
one part has a concrete floor, and the other is covered with a thick layer 
of sand in which the birds can dig a hole 50 or 60 cm. deep. The hen lays 
its eggs and hatches them, helped by the cock, in this second part. The 
cribs and watering places are placed around and inside the houses. A 
separate building contains the incubator room and that for rearing the 
chicks, both rooms being provided with means of heating and outside runs 
where the chicks can go during the warm hours of the day. The staff 
includes 3 agricultural labourers and 2 men who prepare and distribute 
the^food. The incubator room and the chicks are looked after by the di- 
rector's family. 

A pair aged at least 2 years is chosen and isolated in an enclosure ; 
the hen begins to lay at about the end of February and continues to lay 
until the end of June, one ]^en laying from 12 to 20 eggs in a season. 
Artificial incubation begins as soon as the first eggs are laid, as the season 
is still cold and renders natural incubation difficult. Towards the end of 
IVIay or beginning of June, the eggs are left entirely to the care of the pa- 
rents, who hatch out the eggs themselves. 

About 60 % of the eggs hatch, whether the incubation is natural or 
artificial, the former hawng no advantage over the latter, even as regards 
the strength of the chicks. Incubation lasts between 40 and 45 days. 
The most difficult period is that following on hatching, after which the 
ostriches are not subject to any disease, even of an infectious nature. 
They are affected by sudden changes in temperature, however, and they 
are consequently kept in their houses on rainy days or nights. They 
rarely suffer from indigestion, except when the temperature drops sud- 
denly ; the remedy consists in administering purgatives, particularly sul- 
phate of magnesia dissolved in water. 

The food varies according to the age, season, breeding and brooding 
time. The first meal is given 5 days after hatching, and consists of a mash 
of chopped raw meat, bone powder, and lucerne. The meat is gradually 


meat in Italy. Tlie following subject*; will be dealt with in the periodical : — Econcmic pro- 
blems of rearing ; pig breeding ; sheep breeding ; rabbit breeding ; poultry keeping ; bee keep- 
ing ; sericulture ; hunting dogs; fish breeding; snail breeding; mushroorn' gromng ; smaller 
agriailtuxal industries ; review of the chief Italian^and foreign periodicals ; market reports. {Ed.) 
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replaced by grains (wheat, barley, oats, maize), acorns, beans, chopped hay 
(especially lucerne), all Hnds of grass, fruits of cactus [Opmtia], gourds, 
turnips, tubers, mulberry leaves, elm leaves, etc. During brooding and 
ovulation, a richer and more concentrated ration of forage is given. Dry 
or green forage must always be chopped up before being fed to the birds. 
The weight on hatching is about 1.5 kg,, whilst the adult ostrich weighs 
about 100 kg,, and stands 2.8. to 3 metres high. 

At hatching, the plumage on the body is grey and striped in the di“ 
rection of the length, with alternate light and dark bands, on the head 
and neck. The feathers at first aculeate, have longer vanes at 3 months. 

1 At one year, the male colours can be distinguished from those of the fe- 

male : — the upper half of the neck and legs loses all the plumage ox only 
retains a slight down ; the black feathers grow on the body and the white 
feathers on the wings and tail. The females retain their grey colour. 

: Gathering the feathers can be begun at an age of one year and a few months 

and is repeated each year in September and October. The method is as 
follows : — The ostrich is taken by the neck by means of a special iron hook, 
and 2 men hold it taking care to avoid kicks (the only dangerous defence 
I possessed by the ostrich), whilst another man cuts ofi the feathers 3-5 cm. 

i above the skin; 3 months after, the stumps are removed without pain by 

I" the ostrich itself and a month later, new plumes begin to appear. ' 

I The cock furnishes some 40 white and 40 black feathers, and the hen 

I an equal number of grey ones. The first feathers that cover the body 

I , are not cut, but are collected when the bird moults. The largest white 

I feathers are 50-60 cm. long and 20-25 '^ide, and the tail feathers are 

} ; about half as long and wide as the wing feal;hers. The grey feathers of 

f; the female are the same length and breadth as the corresponding feathers 

I'/'':; of the male. 

iBEB-XBEMKG ^ 7 ^ “ Alnminiuisi Honeycombs. — Westbeooke, G. V. (Apiaiy instructor, Andcland),,. 
5 ; in The Nem Zealand Jmrml of AgfictMme, Vol XX, Xo. 2, pp. 118-119, fig. i. Weffing- 

toa, Feb. 20, 1920. 

The Horticultural Division of the Hew Zealand Department of Agri, 
culture has made experimental use inlts hives at Tauranga and Ruakura- 
of the aluminium honeycombs now in use in the United States. In Eng- 
gland, thin sheets of aluminium are on sale which can he given the honey- 
comb shape by means of the roller used to stamp the sheets of wax. 

The trial in Kew Zealand showed that the bees at once made use of 
the metal honeycomb which can serve both as brood chamber and honey 
store. As a larger proportion of nectar is converted into honey, the yield 
' is greater. It remains to be seen whether the metal honeycomb would 
have disadvantages for wintering under a severe dimate. 

{ s®»iciilttoe '' Improvement of Seriemture in Jugo-SIavla, — Buimn des Boies et dm Sok- 

fks, year XEIV, No. 2236, p. ,3. Eyons, April 3, 1920.^ 

A conference has been held at the Jugo-Slav Ministry of Agriculture 
at ,„Belgradeior the improvement of sericulture in Jugo^Slavia. In conse- 
quence of the resolutions passed at the conference, the Commissariat for 

imn-mq 
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political economy convened a meeting of the owners of sericnltnral esta- i 

blishments, i. e, the representatives of the Croat Agricnltnral Bank and 
of the Association of Syndicated Serbian Peasants, in order to otitlne a 
scheme for the improvement of sericulture in Croatia and Slavonia. Af- 
ter a long discussion, the following resolutions, inter alia, were passed : — 

(i) To make a census of all the mulberry trees in the country ; (2) to plant 
mulberry trees in meadows ; (3) to enforce the regulations concerning the 
protection of mulbeir}^ trees ; (4) to raise mulberry trees in the horticul- 
tural schools ; (5) to buy silkworm eggs ; (6) to establish local commissioners 
to inspect and direct sericulture, in the place of the present district inspec- 
tors ; (6) the organisation of a collaboration with the central administra- 
tion, which should be established on behalf of whole State and be centred 1 

at Jn ovisad ; (8) to ask the expert women workers at Cjevgjelija to instruct ’ 

the peasant women in the rearing of silkworms ; (9) the foundation of as 
many Sericultural Associations as possible ; (10) in the order to be issued 
regarding this subject by the Mnistry of Agriculture, the interests of se- 
riculture in Croatia and Slavonia must be safeguarded. 

681 - The Use of FertEisers in Rice Fields and Fishing. — Bernardi, b., in n Gimmk fish-breedd^o' 
di RisicoUim, Vol. X, No. 2, pp. 24-28. Vercelli, Feb. 29, 1920. 

As fishermen have stated more than once that the use of fertilisers 
on soil leads to a diminution of the fish population in watercourses and 
basins into which the irrigation waters from such soils (rice fields and 
marcite flow, the author has investigated the question. 

Neglecting basic slag, which of late years has been almost entirely ; 

lacking on the Italian market, the fertilisers used in rice fields are , 
Superphosphates, sulphate of ammonia, calcium cyanamide, sulphate of 
potash, sulphate of lime; these are respectively applied at the rate of 
3-4.5, 1-2, 1-2, 0.5-1 quintal per hectare. 

The fertilisers are usually applied after the last ploughing and shortly 
before the first seeding, with the exception of sulphate of ammonia, half 
of which is applied at sowing time and half after the first weeding. Ridged 
rice fields may be given an average depth of water of some 15 cm., wHch 
corresponds to 1500 cu. m. of water per hectare. Consequently, even 
on admitting, which is absurd, that the fertilisers incorporated in tiie soil ‘ | 

by hoeing undergo no changes, fertilisers applied in the proportions men- 
tioned above would give, per litre of water : — ■ ■ 

0.200 — 0.300 gm. ' /..f'i 

6.066 — 0.130 gm. 

0.066 — 0.130 gm. 

6.033 — 0.066 gm. 

0.330 gm. " I 

The question is, whether the fertilisers can harm fish in these concen- ; ^ 

trations. To ascertain this, the author kept trout and carp in water , 

containing each of the fertilisers separately, be^nning with 'the low,est _ 

, .'Concentration and ending with the highest. j; 

^ ;(?! 

I 'if f 


Superphospbate, . 
Sdphate of ammonia 
Cyanamide .... 
Stilpliate of potash , 
Saipliate of lime . . 



776 


FISH BREEDING 


Tlie observations on stiperpliosphate were made witla tiie liquid ob- 
tained lisciviating 50 gm. of tlie fertiliser (content 14-16 %) with half 
a litre of spring water; the liquid was afterw^ards diluted with various 
amounts of spring water. Ko signs of disturbance were shown by fish 
placed in water containing 2-4 % of the liquid, but in water containing, 
at most 6 % of the wash water, the trout showed a certain agitation and 
finally died- 

Sulphate of ammonia begins to be harmful at the strength of 0.26 gm. 
per litre, whilst cyanamide, harmless at strengths of 0.13 and 0.26 gm. 
per litre, is harmful at a concentration of 0.52 gm. per litre. Sulphate 
of potash does not harm fish, even at greater strengths than those mentioned 
above, i. e., even at strengths of 0.93 and 1.8 gm. per litre. 

In another experiment, the cumulative effect of the various fertilisers 
was tested, using solutions with concentrations that corresponded to the 
maximum rates mentioned above. Fish and even shrimps lived in them 
in excellent health for long periods. 

Sulphate of lime, even at a strength of 2 per 1000, is known to have- 
no injurious action on fish. 

It can therefore be concluded that the irrigation water from rice fields 
has no injurious action on fish and shriifips, and this is supported by the 
fact that, owing to its absorption power, the soil retains a large proportion 
of the fertilisers and that the water from the rice fields becomes diluted 
in the waters of streams, etc. 

All that can be suggested is that the irrigation water from rice fields 
to which fertilisers have been applied may induce less favourable conditions 
of life for fish in the ponds into which they drain and that the fish may 
be forced to seek more favourable surroundings. Again the possibility 
that the fertilisers may act mechanically on the gills of the fish and prevent 
them from functioning can be excluded, because they are not 

carried away in the irrigation "waters, which remain dear. Nor can it be 
thought that, owing to incorporation of the fertilisers in the soil, products 
more toxic than the fertilisers themselves are produced. 

682 - Hie Purification of Waste Waters. — Prol, ia the Bulletin Suisse de Piche 

adePismcuUuu^YeaxXXIfNQ,itpp.4~6. NeiicMtel, Jaa., 1930. 

The known methods of purification are either useless or not generally 
applicable in practice. As manufacturers cannot be forced to use a prac- 
tical method for purifying waste waters, legislation is without effect and 
even irritating. The author believes that human methods for purif3dng 
waters should correspond "with the mechanism by lyater spontaneously 
purified under natural conditions. 

Colloidal day is a natural purifier of water, the purifi-cation being due 
to the simultaneous predpitation of flocculated clay and the fermentable 
organic matter which is the essential cause of the contamination of water. 
The day is flocculated only, in water in which small quantities of salts 
of sodium, caldum, etc., are dissolved. If sufficient liquid manure is added 
to a test-tube containing water to colour it distinctly, and the tube is then 
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filled up witli water containing a little stispended claj', tiie addition of a 
few drops of a solution of common salt wiU, after shaking and allowing to 
stand for a few moments, precipitate the day which will drag down with, 
it all the suspended matter as well as the organic colouring matter* This 
process could be used practically in the following way : — 

(i) The waste water is run into purifying tanks after been treated 
with an amount of colloidal day that is mechanically proportional to the 
volume of water requiring purification ; {2) it is next passed into settling 
tanks where the water becomes dear on standing ; it is finally run ofi 
through sluices into adjacent watercourses ; (3) the fermentable deposits 
can be made into composts, nitrification being assisted by mixing with 
plenty of lime or marl. 

683 “ Yamg Fresh-Water Stages and Biology of the Lamprey {Ptemmyzon rnari^ - 

Miss}, — E., in Comptes rendm d& VAcadSmie des Sciences, Vol, CEXX, No. 4 

(Jan. 26, 1920), pp. 251-254. Paris, 1920. 

Contribution to the study of the life cyde of the lamprey, which is as 
jet almost entirely unknown. The author has been able to distinguish. 
3 periods in the normal life of the lamprey which swum up the watercourses 
of central France, particularly in Vienne and the Indre ; these periods are 
as follows : — 

(1) Tarval period in fresh water lasting at least 4 or 5 years, with, 
mixed food (vegetable and animal micro-organisms) and ending by meta- 
morphosis, from which emerge young lampreys, 16-20 cm, long, already 
showing adult characters ; these go down to the sea at the end of autumn 
with eels accompanjdng their descending migration. 

(2) Period of growth in the sea, on an animal diet ; this period is 
apparently shorter, judging by the rapidity of growth of other potamotoctic 
fish such as salmon, and leading up to sexual maturity. 

(3) Sexual period, with decreasing and finally no food, marked by 
the beginning of the return to the rivers, often with shoals of shad and 
salmon ; this period is still shorter if it is admitted, with the author and 
many other observers, that the nuptial journey in fresh water is the last 
stage of their existence. 

6S4 - Tlie Minimum Quantity of Water required to a Few Salmon at a Oonslant Tem- 
perature of 12 *' C. — Hesse, E., in the Bulletin Suisse de Peche et de Pisciculture, Year XXX, 
No. I, pp. 6-8. NeucMtel, Jan., 1920, 

From observations made in the Pisdcultural Taboratory^ of the Uni- 
versity of Grenoble, the author draws the following conclusions, which are 
of importance for rearing in a limited area : — ' 

(1) Renewal of the water at the rate of 2 litres aminuteisnece^ty 
and ample for succesfully rearing a hundred odd trout, of i, 2 or more 
years, in an aquarium containing 400 litres of water kept at a constant 
temperature of 12° C., and with a free surface of about i sq. metre, but 
this is a minimum quantity, below which "there is a chance of mishaps. 

(2) In water kept at this temperature, fountain salmon resist as- 
phyxiation better than rainbow trout. 
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(3) In these conditions of limited space and low renewal^ Salm^ 
sakelinm gives the best ^delds up to the beginning of the second year if 
it is not mixed with other species ; then come rainbow trout and fotintain 
salmon. Apparently, the native trout does not grow nearly so well as 
the preceding species. 
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6S5 - Colonial Power Farming (i). Maoen (Head of tiae Agricultural Service of the lus- 
iit Scientifiqiie of lado-China), in the Bulletin de rinstUui Sdeniifique de Smgon^Yesx II, 
No. 3, pp- 65-68, fig. I. Saigon, March, 1920, 

Power fanning is perhaps more necessary in the colonies than in tem- 
perate countries, for if the latter possess powerful farm animals, this is 
not so in hot dimates. Moreover, epizootic disease is infinitely more 
frequent and severe in tropical than in temperate regions, as hygienic 
conditions are not as good and inspection is not so efficadons. 

Indo-Cbina is favourably placed for power farming as the Annamites 
have a remarkable gift for mechanics. Thus, when the author gave a 
power-farming demonstration in Indo-China, on January 30 and 31, 1920, 
using a Caterpillar tractor, a Bajac plough, a Tracford, a Norwegian har- 
row and a scarifier, it was found that the Annamites, after only 5 or 6 
days' training, managed the machines quite well. 

Besides, without mechanical aid, it is impossible to work the ground 
properly in the colonies, as, the average type of oxeai available cannot 
draw a plough cutting at a depth of 20 cm. This is so true that the ad- 
ministration of the Belgian Congo organised, in 1912, a power-farming com- 
petition for 1913 in Belgium that was extremely successful 

Cost is a secondary consideration and, in fact, the author calculated 
that ordinary ploughing under average conditions required some 36 litres 
of petrol, costing about 7 piastres per hectare, so that if an extra 100 kg. 
of paddy or 7 kg. of rubber per hectare are gathered, the fuel will be 
paid for. 

The author has studied the existing types of tractor and has arrived 
at the foEowing conclusions : — 

In most cases, cultivation can be divided into 2 phases : ploughing and 
■complementar}’' work. Two types of tractor should correspond to these 
two phases, i. e., 30-40 H. P. tractors with great gripping powers for plough- 
ing, and light 15-20 H.P. tractors for complementary work. With cer- 
tain pemanent crops, however, such as rubber, coffee, etc., which do not 
liequire deep ploughing, tractors of only 15-20 H,P. will be required for 
'Roughing, the harrowing being done by oxen, 

''‘"A; It has been claimed that a powerful tractor can simultaneously draw 
ploughs, harrows, etc., over a width of 8 or 10 metres ; this may be true in 
«^tries ;with immense stretches of very homogeneous soil, but^it is im- 


(i) fe tte trials on tlie medianicai cultivation of rice carried out in Cockin-CMna in 
1919, and sttiaiKariw! in i?., 1919, No. 508. ' [Ed.) ' - 
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practicable in rubber or coffee plantations or in rice fields split ttp into 
plots of 4, 5, or 10 hectares at the most. 

A t3?'pe of tractor should be chosen that is best suited to the conditions 
and the crop which is , under consideration. 

0 .S6 “ The Spring Power Farming Week{i).--PA3SEL6GtrK,o., in the jotmudd\ 4 .grimitimi 
pmiique^Xew Series, Vol. 33, 1920, VoI.'I, Nos. 12-13, pp. 221 '223. PaiiSj Marcli 18-25 
1920. 

The Chaiiibre Sjmdicale d,e Motociiiture of France organised an 
international power-farming exhibition, which was held on March 4-14, 
1920 on the Terrasse des Tuileries at Paris. 

Onh’^ 39 niacliines were exliibitecfi including 19 French, 15 American, 
I English, 2 Italian, 1 S\nss and i Czecho-Slovak. A ctirsoiA’- account 
is given below. 

Cabou vSystivMs." — De Dion-BotjTon Co: two 50 H.P. motor-wind- 
lasses. 

The A. DouiehET Co. exhibited the plougMug set with two motor- 
windlasses, formerh' shown by FieEBT BT CiB. Each windlass, weigliing 
750 kg., is actuated by a 12 H.P. internal-combustion engine running on 
petrol. The drum has three different radii, so that the cable can be wound 
at I, 1.5 and R.S metres per second, ac<x>rding to the part of the drum 
on which the cable is being wound. The machine can be used in a vineyard 
by fitting a crutch on the implement being dmwn so that the cable is im- 
rolled between the vines in the space that is to be worked next. 

Societe frangaise des fraeteiirs-tremls Doizy: a 25 H.P. windlass 
tractor. 

Materiel de culture moderne : a 40 H.P. FibT2-Grivobas haulage trac- 
tor that is designed so as to diminish the couple resulting from attaching 
the implement laterally. The same company exhibited a 2-furrow dou- 
ble brabaiit, which they described as a plough with differential earthing 
and automatic lift ; the stancliions of the axle are articulated with the 
beam and the drive acts through the axle, so that when the pull ceases 
at the end of the furrow as the tractor stops, the axle Is pulled towards the 
mould-boards b}' two strong springs, thus automatically lifting the ploughs, 
so that the attendant has less to do. The company also exliibited a new 
3-furrow balance plough which has automatic steering. 

TiLACTORS WITH ONE DRIVING 'WHEEB- — AGRICUBTURAB Co. : 24 H.P. 
Taureau tractor. 

American Tractor Co. : 40 H.P. Gray tractor, which has been sue- 
cessfully*' used for cultivating rice-fields, the steering wheels being fitterf 
with iron sheets to cover up the spokes. 

Tractors with two driving whbebs. — Agrestic .Machinery Cq. *: 
Whitney tractor with an 18 H.P., 2-cylinder horizontal engine ranning 
at 750 revs, per minute, and with 3 speeds :,2.8, 4 and 6.4 km. per hdur 


(i) See R., March, 1920, No. 354, {Ed.) 
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and a reverse. It weighs 1300 kg. and the driving wheels have tyres 
25 cm. wide. Angle-irons are fitted to give grip on the soil. 

AoKTCiJETFRAn Co. : 16 H.P. Happy Farmer tractor. 

Beatvais & 'Robin Co. : 30 H.P. AaiANCo tractor, also known as the 
John Deere tractor. 

Berna Co. : 40 H.P. Bkrna tractor. 

Ch. Brum & Co. : 35 H.P. Tourand-Batie tractor. In previous mo- 
dels the plough rvas rigidty attached to the tractor, thus coiivStitutiiig a 
motor plough. As this practice had defects, a more supple attachment, 
consisting of a chain, has been provided. The manufacturers took some 
time before they demsed this improvement on their first models, although 
the question had been settled long before by M. Rtnoeemann in his stu- 
dies on Mechanical Cultivation. 

French Case Co. : 18 H.P. Case tractor. 

M. Chapron has promdes his vineyard tractor with a more powerful 
engine and higher wheels, whilst the gripping strakes are fixed on to an 
extra tyre which is in two pieces and attached to the wheel by wing-bolts. 
The grip of the steering ivheel is obtained by weighting the end of the frame 
with cast iron. . 

Compagnie iniernationalc des machines agrkoles (C. I. M. A.) : 16 H.P. 
International tractor, 20 H.P. Titan tractor, and 20 H.P. Mogul tractor. 

Dens & Co. : 25 H.P. Sandusky tractor. 

IL 11 . DuboIvS, of Jseuiity : 10 HP. vineyard tractor. It is 95 cm. 
wide and can turn in a radius of 1.40 m. There is no differential, but 
a special device aiitomaticall}^ brakes one of the wheels when turning. 
The engine runs on either petrol or paraffin and has two speeds, one at 
500 revs, per minute, producing 6 H.P., is used to drive stationary farm 
machineiyL whilst the other, at 800 revs, is used when running on the road 
or in the fields. The machine can be run as a locomotive on a track of 
f)0 cm. gauge by fixing a flange on the tyres of the back wheels and 
placing the fore-carriage by a bogie. 

Sociite Fiat : 25 H.P. Fiat tractor. 

Maleville &: Pigeon : 22 H.P. Forbson tractor. 

Th. Filter : 10 H.P. Avery tractor, and 25 H.P. Austin tractor. 

Societe Rip : 18 H.P. tractor. 

SocUU ie construction et d'entretien de materiel industriel etagf icole 
(S.C.E.MJ.A.) : 14 H.P. E-io tractor, and 25 H.P.U.-20 tractor. 

Wallxjt & Co. : !Maccormick tractors of 16 and 20 H.P., the same as 
the 20 H.P. Titan tractor the Cie^ internaiionale des machines agricoles. 

Tractors with 4 briving wheels, — Ateliers Atlas : 18 H.P. mo- 
flel Picardie tractor. , 

SociMS ^ auxiliaire agricole: 25 H.P. Agrophile-Pmesi tractor. 
Chain-track tractor : — Peugeot C. : model 3 tractor ; the shoes 
of the track are separated from each other by about 6 to 7 centimetres. 

The Renault Co., exhibited an 18 H.P, tractor that is heavier than 
previous models and has a wider chain track. The suspension of the 
frame has been ^ghtly modified, as has the transmission. 

fiSil ' 
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Motor Pi.ogghs. — Amiot Co.: 30 H.P. motor plotigli known as 
La Gefh& d'Or, 

Socieic dcs auioniohiles Dkdahaa’E : 30 PI.P. Tournesol motor ploiigli. 
The device for lifting the gang has been modified by the introdiictioii of 
2 windlasses fixed obliquely to the axis of the machine ; the method of 
attaching the plough bodies to the frame has also been changed. 

IL A. Ravaud : 40 H.P. Excelsior motor plough. 

PoRK-c.\RRiAGE TRACTORS. — M. ly. DuBOis, of Asiiieies : 20 H.P. 
fore-carriage 'tractor. 

Moline FIok^ & Co. : 18 H.P. fore-carriage tractor. 

Motor Tiixage Machini^s. — E. BArcHB’& Co. : 7 H.P. motor til- 
lage machine. 

RoTy\RY Cui-vTivators. — PfiTARD & Pr^jean : 8 PI.P. rotafy cul- 
ti\'ator, fitted with shafts for a horse to draw it. 

S.O.M.U.x\. : 5 H.P. model A Mo.toculteur and 33 PI.P. model C. 
]\Iotocultetir. 

The general tendency is to simplify self-lift ploughs by placing the 
bearing of the cam on the hub of the lifting wheel. 

]\rAEBviLEE Pigeon showed an OiavER plough with lift nieclianism 
consisting of a toothed, eccentric sector that meshes with a lantern pin- 
ion ke3"ed on the hub of the wheel, thus Hfting the frame. 

Messrs Peugeot showed a French-made seH-lift plough. 

It is to be regretted that other French makers who have specialised 
in the construction of good ploughs do not make seH-lift ploughs for trac- 
tors, as these have to be imported. 

Most of the above tractors run on paraffin, which is cheaper than pe- 
trol. Considering the rise in the prices of petrol and paraffin, it is to be 
hoped the makers will study the use of “ poor gas as this has already 
been used in motor lorries. 

Many of the exhibitors and other makers took part in public demons- 
trations of power-farming machiner^q held from March 10 to 14, at Gaily 
farm, in the Parc de Versailles. 

(38-7 - Tillage with Rotary Maciiines. — itzzarblli, a., in vindusirm, Voi. xxxiii, 
No. 24, pp. 750-752. Milan, Dec. 31, 1919. 

Rotary tillage machines can be made much lighter than ordinary motor 
ploughs and can thus be used in fields of small size and irregular shape. 
Consequentl^q during the last few years, tillage machines have been in- 
vented with all kinds of rotarj^ apparatus. The f raise type, however, 
is the most popular and it has been used as a model for several machines 
known as motocultivators, which differ according to their engine. 

The chief objections to this type of tillage are as follows : — 

(1) The layer of soil that has furnished the crop is not replaced 

by that which has remained untonched, a change which takes place in 
ploughing. i . . ■ . 

(2) In most' soils, a fine tilth ^ould hot be produced solely by 
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iiiacMiiery, but also hj tbe slow action of natural agencies siicli as beat, 
frost, air, etc. 

17'^ The rotary cultivator does not work the soil as deeply as the 

pioiigli. 

(4) Wthen clay soils are worked with a rotary cultivator they easil}’' 
crust over after rain, and this is harmful to land that has been seeded. 

{5) In damp soil, rotary cultivation leads to the formation of small 
lumps wMch are penetrated with difficulty by plant roots, 

(6) With rotar\" cultivation, excessive oxidation of the organic 
matter is to be feared’ and, consequent^, h3^per-nitrilicatioii and loss of 
nitrogen. 

On the contrary, however, experience shows that : — 

(i) The tmiform mixing of the components of the whole arable 
layer of soil, obtained wuth the rotar^^ cultivator, should yield better revSults 
than the simple substitution of la3"ers brought about by the plough ; it 
should also distribute ,the fertilising principles more evenh^ 

{2) A fine tilth can be produced entirety b}^ mechanical means, 
i. e., apart from the preponderating help of natural agencies, without 
harming crop production ; what is reqttired is that the soil should be in 
the right physical condition: at the moment of .sowing, etc. ; in addition, 
the rotar\" cultivator incorporates air in the soil in a proportion much 
greater than that produced b\’ ploughing. 

(3) Sj^stematic rotary' cultivation of the soil diminishes the need 
for deep cultivation with the object of conserving rain w^ater, because 
it acts on the soil capillaries and thus limits the loss of water by evaporation 
from the deep layers. 

(4) Deep cultivation can be carried out by attachi;^ig a plough to 
the tractor in place of the rotary organ. 

(5) To avoid the formation of a crust on cla\^ soils, the speed of the 
rotary organ or the miinber of hooks nmst be regulated so that too fine 
a tilth is not obtained. 

(6) As with ploughing, the right time must be chosen for rotary 
cultivation. 

(7) Many cultural practices have the object of favouring the nitri- 
fication of the organic matter of the soil ; nitrification could hardly be- 
come so active as to lead to the loss of nitrogen because, in most cases, 
the content of organic nitrogenous matter in the soil is very low ; moreo\^er, 
if seeding is carried out immediately after rotary cultivation, the seedlings 
will at once benefit from the nitric nitrogen whose formation has been fa- 
cilitated by rotary cultivation. 

Tests of rotary cultivation, carried out recently in Italy under the 
most divergent agricultural conditions, have convinced Italian technicians 
and practical men that the method will rapidty spread. For example, it 
can replace the 'shallow cultivation given in summer with the object of 
destroying capillarity and thus avoiding the evaporation of water that 
has risen from the deeper layers of the soil. ■ ^ 

; fiOT| , 
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6S8 - FreBCll Types of Farm BlllldlllgS. — Babat, I,. Report presented on behalf of the 
Agricultural Committee, on the collaboration Vigxbrot and Maitrot in the pu- 

blication of the Hod^les-types de Constructions Agricoles ” of the Ministry of Agricul- 
ture, in the Bulletin de laSociiU d' Eficouragemeni pour V Industrie Naiionale, Year CXIX, 
No. I, pp. 21 - 24 - Paris, Jan.-Peb. 1920. 

The French Ministry of Agriculture has published a work entitled 
“ ModMes-types de Constructions Agricoles with the object of assisting 
both farmer and builder in the improvement of rural buildings. The 
types dealt with result from work carried out in various parts' of France 
by the engineers of the “ Corps des Ameliorations agricoles (which has 
since become the " Corps du Genie rural ”) who, by their constant contact 
with the rural populations, have been able accurately to gauge local needs. 
The types also take into account the data furnished by projects that gained 
pnzes in competitions opened by the " Service des Amelioratioiis agricoles ” 
for architects and builders who have specialised in rural buildings. 

In deciding on these model types, recourse has been had coiitinuoudy 
both to the most recent and practical information furnished by agricultur- 
al science and by hygiene, and to the results acquired by experience. The 
science and experience have been directed not towards the elaboration 
oi entirely new models, but towards the improvement of regional types 
studied on the spot with their local characteristics derived from the soil, 
climate, customs, and economic life of each region. 

The result is that these regional model types of agricultural buildings 
represent a combination of the precepts of treatises on agricultural build- 
ings with a monographic documentation and model projects of a concrete 
character. They are applicable to the most varied kinds of buildings 
Farms, bams, stables, cattle-sheds, sheepfolds, houses for farmers and of 
labourers, co-operative works, etc. Each model type includes an intro- 
duction explaining and justifying any general or particular arrangements 
adopted, as well as the economics of the scheme, general and detailed 
plans, specifications for the work, a detailed estimate of the cost, a me- 
morandum of such regional prices as could be ascertained easily, and a list 
of charges and conditions for the undertaking. 

Farmers who wish to build or restore farm buildings will find in the 
work in question all information necessary for choosing the arrangements 
that are best and most suited to their particular region. Builders, archi- 
tects, contractors, local workmen will be able to find the characteristics 
of all types of agricultural buildings as well as the basis for any special 
work they have to carry out. 

The work is published in two forms : — (i) The work, text and plates, 
is bound in a royal-quarto album for each part ; (2) each pioject separately 
with large plates. The complete work compnses 4 parts including 80 mo- 
del types from all the regions of France ; a fifth part will be published 
later dealing with co-operative factories for dairying, cheese and butter 
making, distilling, oi! extraction and cider making, and with co-operative 
warehouses, etc. The work was ready for publication, but the adwnt 
of the war delayed it so that preparations for publication could only be 
begun in 1916. 
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The first two parts, corresponding with the North and East regions 
of France, have already appeared and will be of great assistance to those 
who have the heavy task of reconstructing the villages destroyed during 
the war. A considerable number of these model types of agricultural build- 
ings has been distributed in the devastated agricultural regions by the 
Ministry for the liberated Areas, and agricultural societies and other aso- 
datiofls interested in the renaissance and development of agriculture in 
these regions have been supplied with the documents, which are kept by 
architects and contractors. In this way, the devastated regions in the 
North and East of France will be the first to benefit from this interesting 
and original work of the Ministry of Agriculture and, eventually, the other 
regions will be able to begin the work of improving rural buildings on sound 
and methodical lines, whilst avoiding the equally bad extremes of super- 
fluous luxury and misguided economy. 

The work of preparing and supervising the publication of the model 
types of farm buildings was confided in 1916 to M. ViGNEROT, a technical 
official of the Ministry of the Liberated Areas, who edited the whole work 
and gave homogenity ot the varied contributions from his colleagues. 
As M. ViGNEROa' was sent abroad on a mission in 1918, the work was then 
placed under the direction of M. I^Iaitrot, who succeeded to M. VigneROT'g 
position in the Ministry. has mainly been occupied on the 

diflusion of the model types in the devastated regions, particularly amongst 
the 1534 co-operative building societies that have been established. 

689 - Royal f rlze for a Competition for the Reconstruction of Farms in Belgiuim — 

Minist^re de f Agriculture. Concours de Reconstruction de fermes, 1920 : Pdx du Roi, 

l>p, 1-3. Imptiinerie dtt Roi, Brusseis. 

By Royal Decree of April 8, 1920 a ** Prix du Roi worth 25 000 fr., 
has been established in Belgitm for the best example of a group of farm 
buildings, including the provision of farm machinery and of furniture for 
the house, which shall be declared by a Royal Jury to satisfy most fully 
the requirements of hygiene, modem agriculturar science and aesthetics, 
whilst respecting local peculianties of style. All the farms situated within 
the area laid down by the Royal Decree of January 23, 1920, and which 
are completely built by December 31, 1920, can take part in the compe- 
tition. In case that not more than 5 farms compete, the Ministry of 
Agriculture is authorised to extend the area to which the competition is 
limited to the Ml extent allowed by the Decree. Farnas of over 
10 hectares are excluded, as are those built by the State or for collective 
bodies. 

The owner of the winning farm can place a tablet above his front 
door bearing the inscription '‘Concours de reconstructions de Fermes, 
1920, Piix du Roi Entries can be sent, in to the secretariat of the 
jtiry (M. PatTWEI^, i^onome de rEtdt, at Poperinghe) up to November 30, 
1920. Each competitor will receive a copy of the Decree and the conditions 
of the competition as laid down by the jury and approved of by the Mi- 
nistry of 'Agriculture. 
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690 - He diemisiiy of CoHceatrated Grape Iiilees and tlieir Derlfatifes. — gahino 
Canusta, in the Rivista di Ampeelografia, Year I, No. 5, pp. 65-73. Alba-I^ivomOj 
Harclij I, 1920. 

Signor F. Martinotti, director of tiie Royal Experimental Station 
for Oenology at Asti described the preparation of grape honey and the 
machinery for this purpose in Nos. 31 and 33 of the Gimmk tmioolo iia- 
Uano of 1917 (i). Ill Nos. 30 and 32 of the same periodical (1917), Si- 
gnor E. Ottavi described the refrigerating plant at the above-mentioned 
station, a plant which is also used for the manufacture of various grape 
products. The chief products obtained by concentrating grape juice 
are : — 

Grape syrups. — Red 01 white, resembling liquid honey in appearance, 
with a density of about 1.3 at I5®C., and the aroma of the fruit itself. The 
first concentration is carried out in the cold and results in the separation 
of about 25 % of the water. The second concentration is carried out 
under reduced pressure, the water being evaporated at 35-40° C. until 
the density given above is reached. At tliis density the syrup keeps well 
without risk of fermentation. These syrups are used in the prepaiation 
of liqueur wines and as beverages. 

Grape honey. — This is made by concentrating the juice to a density 
of 1.38 to 1.44, when first the dextrose and then the levulose crystallise 
in the form of micro-crystals, which give the product the appearance of solid 
honey. It can be eaten as a preserve. By adding yolk of egg, of milk, 
or blood to the syrup and concentrating to the right degree', products can 
be obtained that Signor Monti calls ampeloplastine, ampelogalactine, and 
ampelohaematine, respectively. 

Integral extract of marc. — This is prepared by systematically exhaust- 
ing the residue left after pressing grapes with a slightly sulphurated water 
at 35-40° C. The liquid thus obtained, with a density about equal to that 
of the must, is concentrated to the density of the syrups. These extiacts 
contain sugar, colouring matter, acids, and tannin and can be used in blend- 
ing, to give body and colour to weak musts or wines, or in the preparation 
of preserves, jams, etc. 

The autiioi gives a table showing analyses of grape syrups, integral 
extracts, concentrated juice, ampeloplastine and ampelogalactine made 
by various authors, as web as the results of an analysis of honey made from 
the white grape '' Favorita '' by th author and which furnished the data 
reproduced in Table I. 

Tabi^b I. — Composition of honey from the “ Favorita '' grape. 

Density at 15° C gm. per cent 1.4025 

Extract » » » 79.86 

Reducing sugars ......... » » » 75.72 


(i) See R., Sept, 1917, No. 857. (Rd.) 
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Dextrose 



» 

42.47 

BeYulose. . 


r > 

» 

33.05 

Total acidity in terms of tartaric 
acid 


» 

. 

00 

d 

Total tartaric acid 

» 

» 

» 

0.54 

Malic acid 


)) 

» 

0.79 

Asli 

» 

» 

» 

1. 10 

Total phospliorons 

» • 


» 

0.085 

Organic phosphorus 

» 

» 

» 

0.009 


in addition tlie author has determined the degree of proteolysis of 
concentrated products analysed in 1919 and has obtained" the results 
shown in Table II, from, which it appears that the proteolysis varies from 
4 % in media very rich in protein to a maximum of 56 % in very poor 
media, the average value being 25 %. 


Tabbk II. — Degree of proteolysis tmdergone by concentrated grape 
products analysed in 1919. 


Year 

of 

prepara- 

tion 

i 

i 

Percentages of iiibogen 


Products 

1 

total 

1 total i 
soluble . 

amino- > 
acid 

1 

amidic 

amoni- 
1 acal 

1915 

Ampdoplastine i 

2.69 

; I 

1 0.740 i 

0.060 

0.040 

0.049 

1915 

Ampelopiastine from whey and 
from the grape-marc extract. . 

X.75 

0,460 ' 

0.030 

1 0.023 

i 0.056 

3:9x5 

Ampelohaematine 

1 4-90 

0.196 

— 


— 

1915 

Ampelopiastine 

1.64 

I 0.57 1 

0.052 

I 0.02S 

0.070 

19x5 

Ampelogalactine ....... 

2.24 

0.490 ; 

0.049 

i 0.016 

! 0.028 

1918 

Ampelogalactine 

1.36 

1 0.308 i 

0.029 

0.002 

. 0.008 

1918 1 

« Favorita n honey 

0.036 

0.021 i 

— 

i 

1 

j 0.0008 

! 


691 - BIsoase Ferments in the Vinegar Industry, — Mezzaproli g. (i^aboratorio tecnico 
fermentaziom indiistriali Mezzadroli, P.ovigo), in V Italia vinicola ed agtaria. Year X, 
No. 10, pp. 102-104; No. 15, pp. 164-154, Casalmonferrato, March 7, April ii, 1920. 

Cases of infection by eel-worms {Rabditis aceti) are common in the 
vinegar industry, but infection by bacteria is rare because there are few 
bacteria that can withstand even a moderate degree of alcoholisation of 
wines, which, in addition, are protected against bacterial action by their 
natural tartaric or tannic acidity. Usually it is not a case of bacterial 
action in the strict sense so much as of acetic bacteria that have become 
parasitic or too active. The author records a case like this which occurred 
in a vinegar works in the Polesina " ; 2 bacteria were isolated from the 
liquid in the acetifying vat, one of which was a slow acetifier, and the other 
acetophagous. The latter causes a considerable rise in temperature and, 
instead of stopping the action at the acetic acid stage, prolongs to the car- 
bon dioxide and water stage. These two bacteria are quite distinct from 
true acetic ferments, not only on account of their chemical behaviour, 
but also of the pigmentation produced in culture media. The cause of 
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these infections lies either in the bad quality of the wianes available for 
conversion into vinegar, or in the acetification of- fruit wines that still 
contain considerable amounts of suspended organic matter and are liable 
to be invaded by disease-producing organisms. 

The only reint dy is to pasteurise wines that are to be acetified, whilst 
vats that are already infected by parasitic, inactive, or acetophagous 
organisms should be steamed or treated with sulphur dioxide followed by 
washing with pure water ; after this the vat is charged with good i-dnegar 
and with cultures of acetic ferments that have been selected and tested. 

692 - The Enzymes In Germinated Barley.— :maestsini, D.,iia the Am delta Reaie Acca- 
dcrdia dei Lincei^ Sens Quinta j Re^idiconti^ Classe di Science ftsiche^ maiematiclie e 

Vol. XXVIII, Part 12, pp. 509-511. Home, Bee., 1919. 

The author has investigated the various enzymes present in germinated 
barley and has found amydase, protease, lipase, invertase, catalase, and 
oxydase to be present; he found no maltase, lactase or labfermeiit 

693 “ Milling and Baking ¥alue of Sprouted Wheat. — Birchard, f. j. (Chemist, 
Federal Grain Research Eaboratory), in The Agricultural Gazette of Canada^ Vol. 6, 

No. 12, pp. 1026-1027. Ottawa, Dec. 1919. 

The value of flour made from sprouted wheat is being studied at the 
Federal Grain Research laboratory. Department of trade and Commerce 
Winnipeg. The samples examined had mostly been clas.sed as No grade, 
No, 3, Northern, Rejected, tough ^or damp. The quantity and deve- 
lopment of the germs in the difierent samples show^ed great variations, 
and as there were considerable differences in the characters of the ori- 
ginal wheats before sprouting, it was necessary to be very cautions in 
drawing conclusions from the tests. The general conclusions given below, 
however, were deduced from the completed series of tests. 

As far as regards the milling value of wheat, sprouting can be con- 
sidered as a disadvantage as the scouring loss is increased and the 
yield of flour decreased, the loss generally incieasing with the quantity 
and degree of sprouting. 

As regards the baking value, the most striking character is the 
greatly increased volume of the bread obtained by using ordinary 
methods This was observed in every case when the original wheats 
were hard, even when- sprouting was V'ery advanced. The large increase 
in volume, however, was found to have a very bad effect on the 
texture of the loaves ; when the baking methods were changed so as to 
obtain a smaller loaf, there was a corresponding improvement in texture^ 
The colour of bread made from sprouted wheat that had simply been 
milled was more or less bad according as the pioportion of sprouting 
was greater or less ; however, “when , wheat flour classed Northern 
2 and 3 was mixed with different percentages (up to 25 %) of flour from 
sprouted wheat containing a large proportion of hard wheat, the colour 
and texture was always improved, but this improvement cotdd not be 
obtained when the original wheat was of inferior quality. In each case, 
the absorption was slightly less. The general appearance and shaj» of 
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the loaves made fiom mixed flour were in every way excellent, and the 
improvement obtained by mixing flour from sprouted wheat with flour 
from normal wheat was very marked in respect of these characters. 

The best method, then, of utilising flour from sprouted wheat is 
to mix it with hard wheat flour. The sole use of flour from sprouted 
wheat (No Grade, Rejected, No. 3) Northern, is not advisable, but it may 
be very beneficial to mix it with hard wheat flour, even in relatively 
large proportions. Tor example, it was found that 20 % or more of flour 
made from samples of germinated wheat can be mixed with flour of the 
Northern No. i wheat, and that the mixture produces a loaf equal in 
baking quality to that made from Northern No. i wheat alone. When the 
original sprouted wheat is of high quality, this percentage can be consi- 
derably increased. 

The baking value of the Rejected (because of the sprouts) wheat No. 3 
Northern, cannot be easily decided, because of the wide variations in the 
quality of the original wheat as well as in the degree and quantity ot sprou- 
ting. However, when the original wheat was of poof quality and contained 
a large percentage of starchy kernels, the baking quality was bad ; but, on 
the other hand, hard wheat could carry a greater percentage of sprouted 
kernels without its baking value deteriorating to the same extent. In 
this case, only when the percentage was very large and sprouting far 
advanced did defects in texture and colour become evident. 

694 - The Extraction and Utilisation of the Textile Fibres of Mulberry Bark. *— Re- 
port by H.j. DASfTSER, on behalf of the Comite des arts mechaniqties in tkt Bulletin 
de la SociSS pmr r encouragement de V Industrie naiionale. Year 119, Vol. 13s, N. i, Pa- 
ris, Jan.-Feb., 192a. 

The pre-war requirements of France in vegetable textile fibres were 
considerable, the chief being as follows : — 

Carded, long-staple flax about 51 000 000 kg. 

Flax tow » 50 000 000 » 

Carded long-staple hemp » 23 000 000 » 

Hemp tow » 14000000 » 

Jtite » no 000 000 » 

Raw cotton » 275000000 » 

These materials, which played an important part in the economic ac- 
tivity of the country, were almost entirely of foreign origin and were never 
lacking. To day, the conditions have changed, the world's production 
becomes ever more scarce, and certain French industries that are now 
painfully reconstituting themselves are finding the greatest difficulty in 
obtaining even part of their requirements. The linen industry particularly, 
which ctepended on Russia for 90 % of its requirements, faces the future 
with the greatest anxiety and searches for some way out of the critical 
situation., 

Starting from this standpoint, M. PoE Paxion (8, Boulevard dti 14 
Juillet, Troyes), had the idea of reexamining the question of utilising 
the mulbexiy bark fibres known as ''vegetable silk''. It has long been 
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known that mtilberiy bark, particnlarlj that of yomig branches i or 2 
years old, contains strong, stipple, silky fibres of an average length of 
^5 to 35 mm. and even 40 mm. The extraction of these fibres had, 
however, not been put on such a practical and economic basis as would 
make it susceptible to industrial application (i). 

Practically all the suggested methods, based on the use of caustic 
soda, soap, chloride of lime, etc., certainly bring about degumming, but, 
judging from the patents that have been filed, the greatest difficulty is 
to isolate the fibres after degumming so that they can be spun. This 
means that, as soon as the gum is removed, the chemical action must 
be stopped and prevented from going further. But if degumming is not 
carried far enough, the fibres stick together in straps when they are dried 
and yield a hard material that is refractory to spinning. If, however, 
the degumming is carried too far, the fibres are attacked, becoming too 
short and of no use for spinning. 

M. Pon Paxion who has had a long experience of spinning, took up 
the work where his predessors left off and, in collaboration with M. J, 
DufOUR, discovered a process for extracting mulberry bark fibre after nu- 
merous experiments. In this process, after having freed the raw material 
by decortication and treatment to make it supple, the raw material is 
degummed in a waim bath of carbonate of so^, and then washed in a 
bath of cold water containing some neutral powder such as talc in suspen- 
sion. M. Paxiox found that the fibres then are easily separated and, 
after drying and beating, spin quite well, provided that they are gametted 
before carding. 

The inventor claims that the decorticating machine will deal with a 
branch 2 metres long in one second ; the machine is about 30 cm.wide, 
60 cm. long, 50 cm. high, and has a capacity of about 2 metric tons of 
wood in 10 hours with a consumption of under 2 H.P. It is very simple 
and consists essentially in (i) a pair of feed cylinders, (2) a pair of dividing 
rolls, (3) a mobile double board bearing decorticating knives, and {4) a 
pair of extracting cylinders. 

The small samples of the raw materials degummed and treated with 
talc, as well the strips and pieces of tape submitted to the author of the 
report by M, Paxion in illustration of his process represented laboratory 
tests rather than industrial results, but they sufficed to verify the claims 
made by the inventor, though they didnot warrant the conclusions he would 
have wished. The author of the report will be glad to see whole bobbins, 
ribbons, etc., as a proof of the applicability of the invention, which is ap- 
parently quite sound and worthy of attracting attention in the industrial 
world, especially as it renders available a new raw material abundant 
supplies of which are available in silk-producing countries. In any case, 
the author believes that M. P.axion's process, though not yet capable of 
industrial application, can be recommended with confidence. 




(i) See R., Sept., 1918, No. 1040. (Ed.) 
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695 - Tomato Silo and Moulds on CoEceEtated Tomato Juice, — berxirelli, e, m 

la Rifoma a'^rana, Rivisia mettsik illustrata delle Organizzazioni agtaHe parmesani {i]j 
Year i, No. i, pp. 18-19. Fama, Jaa., 1920. 

Ill considering the industrial preparation of preserved tomato juice, 
the author brings forward several points that require experimental in- 
vestigation, The critical stage of the modern industry is the preservation 
of the whole fruit. The silos consist of refrigerated tanks with brick 
bottoms (which may be painted), usually rectangular in shape and sloping 
towards the median axis where is placed a small canal (with the endless 
screw that conveys the juice and tomatoes) with w^alls part brick pari 
wood. The tomatoes are pushed towards the canal by their own weight 
and by pressure applied by sticks, boards, etc. 

The author demonstrates that the silos should have a smaller surface, 
a greater height, a circular section, walls that are air-tight, and also shows 
that not whole tomatoes, but those that have been through the evaporator, 
should be put in, so as to avoid the enclosure of air in the mass, which 
should be fluid and even in texture. Data for the dimensions of cylin- 
drical recipients, the limits of cooling (never below + + 40 C.), me- 

thods of refrigeration (systems of axial batteries such as are used for beer), 
are all points requiring discussion by competent persons and, in any case, 
they will have to be tested. 

696 - The Storage of Pears. — See No. 656 of this Review. 

697 - Canadian Bailways and Agricultural Bevelopment — Mac intosh, g. e., in 
The AgficuUural Gazette of Canada^ Vol. 6, No. 12, pp. 1032-1033. Ottawa, Dec.; 1919. 

The chief problems now before Canadian producers of fruit and veget- 
ables consist in, iirstly, the improvement of the quality of their products, 
secondly, the creation of a greater demand for them and, thirdly, the per- 
fection of an economicaliy good systemof distribution. The first two points 
can be realised by education work carried out on a wide bads, but the 
main point is that of distribution, A satisfactory system of distribution 
can only be obtained by the closest co-operation between the producers 
and the railway and express companies. 

It is generally admitted that, in Canada, where perishable food pro- 
ducts have to be transported under severe climatic conditions, the question 
of transport requires very special attention. Practically every branch of 
agriculture, especially fruit, vegetables, poultry, dairy and live stock 
interests are essentially dependent on transport facilities, and agriculture, 
inciuding live stock, furnishes about 24 % of the total railway freight 
tonnage. In 1919, the Canadian railways carried over 15000 car loads 
of apples alone. 

Interesting statistics have been published in the United States showing 


(i) Tliis new periodical Is published by the agricultural organizations in the region of 
Faima, organizations which are amongst the most advanced in Italy, with the object of deal- 
ing with all technical, economic and social questions affecting agriculture and thus helping 
towards improvement {Ed.) 
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wliat the railways have done to help the agricultural districts that they have 
served. Before the war, one company had been organising agxictilttiral 
societies for 8 years in the districts through which it ran, and to such effect 
that now there is hardly a village of 300 inhabitants in its area that has no 
active agricultural societ}^ dealing with the development of all kinds of 
crops. In 1915, that company carried 3500 cars of fruit and vegetables in 
go days, as compared with an insignificant number a few years previously, 
the progress being due to the work of organisation. Another company 
that had taken similar steps stated that the quantity of fruit and garden 
produce had increased by over 100 % in 5 years. Another com|mny, 
thanks to this propaganda, now carries hundreds of cars of fruit and 
vegetables where it previously carried hardly any. One company publishes 
a monthly magazine and distributes it to its clients, whilst another has 
opened a locality especially suited to strawberr^^ growing, and about 8 acres 
has been planted to strawberries in the first year ; this undertaking deve- 
loped to such an extent that, in 1918, the railwa3’^ company carried some 
600 wagons in 1918. Eight companies have established experimental 
and demonstration farms. 

The Canadian railways have the future of agriculture in Canada very 
much at heart. They have made experiments, organised large numbers 
of agricultoal shows, and provided improved services when any reasonable 
requests have been made. But in spite of the progress made, much united 
effort is required to achieve still greater development. 

The transport, service of the Bruit Branch of the Canadian Ministry 
of Agricttltnre has the intention of establishing very intimate relations 
between ail the interested parties (producers, carriers, consignees) and to 
receive complaints from the consignors, and do all that it can to improve 
the transport of fruit and vegetables as much as possible. It is obvious 
that a railway company wishing to be of as much service as possible to the 
producers of fruit and vegetables living near its line, must not limit itself 
to the construction of tracks, and the provision of trains and transport 
for goods, but it should take an effective interest, whether direct or in- 
direct, in the work of the producers. The best way to do this is to deal 
with a central representative of the producers, and, in fact, at the pro- 
ducers' request a special study has been made of local questions of 
transport in all the provinces, in all the districts or at ah the shipping 
points. ^ 

The' question of safe, rapid and effective transport is to-day of more 
interest to the country than the question of the low cost of transport. This 
perhaps 'applies more to fruit and vegetables than to manufactured goods. 
The day is not remote when the railway time-table will be arranged for 
the transport of crops rather than of passengers. Even now, there is a 
low charge for collecting, the privileges of mixing have been extended, joint 
commodity rates have been established, good minimum rates are provided, 
preference is given to producers in allotting wagons, and, in many other 
matters, every help is given to the producer to enable him to dispose of Bis 
products. 

iwj 
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Tile fact that, ia Canada, the annual production of fruit and vegetables 
is valued at §50 000 000, and requires 500 000 cars or their equivalent 
for transport, and that the value of the fruit production will probably 
be doubled in 10 years, indicates that the transport and distribution of this 
immense crop of perishable goods constitute one of most serious problems 
that Canadian producers have to face. It is estimated that Canadian 
railway cars, at an average distance of carriage of 216 nailes per car 
will be used 4 times in an ordinary season to' transport the fruit crop. 
This illustrates the intimate relationship that exists between transport and 
agriculture, the fruit and vegetable industries particularly, and shows 
that the interests of all the branches of agriculture and of the railways 
are identical. 
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OR OF UNKNO\\TSr ORIGIN 

■69S - The Mottling Disease of Sugar Cane at Porto Rico (i). — Stevenson, j. a., in the 

Journal of the Department of AsncuUure of Porto Rico^ Vol. Ill, No. 5, pp. 3-76, figs. 7. 
plates 3. San Jiian, P. P.., 1919. 

A serious epidemic disease of sugar cane lias for some years been, 
and is still, spreading in Porto Rico. Of the different nam.es proposed 
for the disease, the author prefers that of " mottling disease 

The disease appeared at first in the north-western area of the island 
(Arecibo-Aguadilla) and has since spread rapidly towards the east, so that 
only a part of the eastern and south-eastern coastal regions still remain 
free from attack; the spread of the disease still continues. Elevated 
ground, generally speaking, is usually affected most seriously. 

In 1918, a loss of $3 500 000 was caused by ,the disease which has the 
main effect of lowering the crop or the quantity of sugar in the cane juice 
There are often difficulties in extracting the juice from infected canes. 

Mottling disease has been observed on several varieties at San Do- 
mingo, where, however, the infection was not epidemic in character. An 
infected region at St. Croix (Lesser Antilles) has been reported. The 
white variety Blanca ”, or “ Otaheite ”) was the first to be seriously, 
attacked at Porto Rico, but, later, the striped (“ Rayada ”) and other 
native varieties were attacked. The numerous foreign varieties that 
have been introduced into the island vary very greatly in their resistance 
to the disease, as some are very subject to it, whilst others are apparently 
resistant. 

The disease is characterised at first by the mottHng of the leaves ; 
in the advanced stages the whole tuft of canes wilts and grey depressed 
lesions appear on them. The appearance of the marbling varies greatly 
according to variety attacked. The disease approximately follows a 
course of 3 years, becoming more serious , at each successive production 
of shoots, and finally causing the death of the clumps of cane. So far, 
the disease, has not been observed on other plants. 

Observations made in the plantations confirm the opinion that the 
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(i) Cf. i?., Hay, I9i9> No. 655 and jR,, June, 19 ^ 9 * No, 7S5. {Md.) 
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nature of the soil, tlie niimber of years for which the soil has been culti- 
vated, the method of preparing the soil, the drainage and other cultural' 
factors have no direct connection with the appearance of the disease. 
Observations carried out in the field and in the greenhouse as well as ex- 
perimental work show that fertilisers, liming, the treatment of the cuttings, 
the burning of the cane residues, the dampness of the soil, etc., have no 
direct influence. 

The disease has not yet been transmitted artificially. Chemical exam- 
ination of the juice has not revealed the presence of an abnormal proportion 
of glucose or of any constant difference between the^ juice from normal 
or diseased canes. The bacteria and fungi found on the leaves and stems 
cannot be considered as causal agents of the disease. The cankers ob- 
served on the cane are due to the general weakening of the plant and are 
not produced ab origim by fungi, though these may attack the plant when 
weakened the disease. 

The experimental planting of stems with partially mottled leaves 
has only shown that the infection is present throughout the diseased plant* 
The disease is transmitted by diseased cuttings used in new plantations, 
and probably also by other means that are not yet ascertained It does 
not persist in the soil and, consequently, infection dees not take place 
through the root system ; this suggests that insects may be concerned in 
the propagation of the disease. 

The disease is considered to be an infectious chlorosis due to a virus 
or an ultra -microscopic organism. The theory of the degeneration of the 
cane has now been completely abandoned. 

Tyon considers that •the yellow stripe disease of sugar cane in Java 
and Hawai is the same as this one. In fact, there are many points of 
similarity, but the author thinks that Lyon's opinion is not acceptable, 
at any rate for the present. Sereh is a disease of sugar cane which -has 
occasionally assumed an infectious character in Java and, though similar 
to mottling in certain respects, it is, however, quite distinct from it. It 
is considered that the causes of the two diseases are of the same nature. 

There are certain diseases or anomalies of the sugar cane which have 
been or can be easily confused with mottling. Degeneration of the cane 
is due to the uninterrupted cultivation of the same variety over too Jong 
a period, to the lack or shortage of fertilisers, to unfavourable atmospheric 
conditions, or to other factors of a non -parasitic nature. It is distinct 
from the yellowing of the leaves and the withering of the clumps of cane. 

There is also a disease of the roots caused by parasitic fungi which has 
not been definitely differentiated. Chlorosis is a yellowing or whitening 
of the leaves of whole tufts over limited areas due to the fact that the 
excess of lime in the soil prevents the plant from assimilating sufficient 
iron. Yellow spotting is characterised by the presence of spots on the 
leaves that resemble those of mottling, but are of a more intense yellow 
colour ; it is due to the lack of cultivation or to drought. 

Long white stripes are liable to appear on the leaves, of certain vari- 
eties of sugar cane- and, in greenhoU'Ses, mites may cause the appearance 
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of stripes on the leaves that are almost indistinguishable from those of 
mottling. The grey pustules , that appear on the stems are probably 
due to sunstroke or to the presence of fungi. 

A very serious epidemic disease of sugar cane appeared in Porto Rico 
in 1872-80 and was studied by a Commission, without, however, its cause 
being ascertained. In certain respects it resembled mottling, But could 
not be said to be the same disease. It was controlled by natural agencies 
and by the use of resistant varieties. A late stage of the disease was 
found to he due to the attacks of insect larvae. Again, mottling has no 
connection with the rind disease (Melanconium Sacchari) or with the gum- 
ming disease [Bacterium vasculanm). 

The control of mottling is based on the use of healthy cuttings and 
the elimination of diseased canes either by ploughing in seriously diseased 
crops or by removing diseased tufts. In addition, active co-operation of 
all the cane growers is necessary. The most resistant varieties must be 
used and susceptible ones eliminated, whilst research should be continued 
with the object of hiiding varieties with greater resistance or, if possible, 
complete immunity. 

699 - The Behaviour of Frozen Vines, in Bppr Italy. — See No. 664 of this Review. 
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700 - Baci 7 /irs£a^Ayr/{?)injurio!istotheTomatoin England. — p.une, s. g. and diseases j 
Bowdey, W. F., in The Journal of the Ministry of Agriculture^ Vol. XXVI, No. 10, pp. 998- bite to fdngi 
1000. Eondon, Jan., 1920; | 

The stripe disease of the tomato is common in English tomato beds 1 

and sometimes causes considerable loss. During the first half of 1919, 
about 23 % of the crop gathered in the greenhouses of the Experiment 
Station at Cheshunt (Herts) was so seriously affected that it could only 
be sold as refuse, and the whole crop was lost in greenhouses where the 
disease was very severe. In 1921, some plants affected, with stripe di- 
sease were sent to Kew from two localities where the disease was nfe. 

Although the disease mainly appears in forcing houses, it has been observed 
in a garden where the plant were grown in a part with a southern exposure 
and protected by a high wall. A disease thought to be identical with | 

stripe disease has been recorded from the United States and Canada and | 

had once been observed near Toronto on tomatoes grown in the open field, | 

I % of the plants being attacked. I 

The chief symptoms of the disease consist of brown stripes on the stem, 
brown sunken spots on the friut, and wrinkled brown areas on tte. leaves, | 

The stripes on the stem may be scattered at intervals or may be so nume- f 

rous as to cover the stem completely in severe cases. In some cases these |, 

are replaced^ by small brown spots and in others there are long furrows | 

which sometimes extend from the base of a leaf to the nearest node ■ | 

below. -J 
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Tlie disease frequently appears in seed beds, rapidly destroying the 
young plants and making a fresh sowing necessary. ' 

The plants are usually attacked in their subterranean parts, the in- 
fecting micro-organism penetrating the bark of the roots and stem through 
wounds made b3^ sucking insects. The aerial portions of thO'^' plants are 
also subject to infection through wounds produced by sucking insects, 
whilst an infected pruning knife may inoculate the plant with the parasite. 
The causal agent of the disease is an organism closely related to, if not 
identical with, the Bacilhts Lathy ri of Manns and Taubenhaus. 

The Kondine Red and Comet varieties are much more susceptible to 
the disease than the Ailsa Craig variety when grown in the same ground 
and under the same conditions. Varieties which grow rapidly and have 
soft tissues in their early stages are usually more subject to infection. 

Excess of nitrogen and lack of potash in the fertiliser employed, tend 
to reduce the resistance of the plant to the parasite, but the effect of 
excess of nitrogen can be largely compensated for by giving a larger quant- 
ity of potash. 

Seeds from fi'uit gathered on infected areas should not be used for sow- 
ing. A \miety resistant to the disease is required. Wherever the disease 
has appeared, the soil should be sterilised by means of heat. In applying 
fertilisers, an exce.ss of nitrogen qnd a lack of potash should be avoided. 

Special attention should be given to pruning wherever the disease 
has occurred. Once an infected plant has been pruned, the knife should 
be sterilised by rubbing it with rag soaked in 2 % lysol or any similar 
disinfectant, particularly when passing on to prune a healthy plant. The 
prunings from an infected plant should be carefully collected and burnt. 

In cases where the infection has appeared on the upper part of a plant, 
the suppression of the infected stem and the development of a lateral 
shoot often suffice to re-establish completely the health of the plant, which 
then produces a healthy product. 

When young plants are seriously affected, the further extension of 
the disease may be stopped by modifying the conditions of heating and 
humidity in such a way as to favour more vigorous growth. 

701 - PJ5ryfo/i^i^J5rorasp.,in3urioiis to Papaver nudicaale In Vietofm^ Aiistm* 
la, — Brittlebank C. C., in The J ourml of the Department of Agriculture, Victoria^ 
Australm, Vol, XVII, Part. 11 , p. 700, Melbourne, 1919. 

During recent years, Papaver nudicaule T. has been subject to a disease 
which, in certain cases, killed 80 or 90 % of the specimens of this plant 
in a garden. Usually, the period of attack or, rather, the moment when 
the disease first becomes perceptible, is just when or just before the buds 
form ; but the plants are subject to attack at all stages of growth, 

Di^ased specimens at first appear slightly wilted and then the basal 
portion of the leaves and the floral peduncles become brown and rot. 
When the attack is slight, only a few leaves are attacked, and as these 
die they give the plant an untidy appearance. Many of the plants that 
are slightly attacked bear leaves slightly smaller than normal ones, so 
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tiiat the plant becomes close and bushy. Such plants rarely flower and 
the dense foliage retains the damp and this in turn favours the develop- 
ment of the disease. 

The cause of the disease was unknown till, in the beginning of 1919, 
a species of Phytophthom was isolated from diseased plants. 

The disease can be completely eliminated by spraying with copper- 
soda wash. 

INJURIOUS INSECTS AND OTHER TOWER ANMATS. 

702 “ On the Presence In France of the Injurious Ant FrMomyrmex humilis ( i), — 

StoCHAi., P. and PouxierSjN., Vidal, Haller, BouviERS,m Comptes rendtis des si^ancss 
de rAmdemie d' Agriculture de France, Vol. VI, No. 12. (Harcli 24, 1920), pp. 315-323, 
fig.'^Pari^, 1920. 

M^I. P. llARCHAD and R. PoiiTiERS draw attention to the presence, 
in the south of France, of the ant Ifidomymex humilis !IIa3rr., known as 
the Argentine ant, which has become famous in various parts of the world 
for the damage it does to human habitations, rabbit-hutches, hen-houses, 
hives and, directly or indirectly, to crops as well. 

The first record of the insect in France came from Tamaris, near 
Toulon, where it had probably been brought on plants from South Amer- 
ica and its colonies now extend over an area of at least 10 hectares. In 
the Cannes district a still larger centre has been discovered, pending 
over some 150 hectares from Croix-des-Gardes to Bocca, and apparently 
introduced in a similar way to the preceding one. There is no doubt that 
these centres will extend from year to year through the transport of plants 
from an infected to a healthy region, and it is probable that, between 
Toulon and Cannes as well as other points on the coast, the Argentine 
ant has already established numerous colonies. Preparatory to a more 
complete study of the insect, the authors give a summary description of 
the insect, its habits, and the chief methods of control nsed in other coun- 
tries, especially the United States, to prevent ks spread. 

MM. ViDAE; HaxeeR, and BouViER contribute the following supple- 
mentary observations : — 

M. ViDAE states that a very simple method is used in the Hyhtes re- 
gion for getting rid of ants, which consists in soaking a straw in water, 
than rubbing it in crystallised mercuric chloride and inserting into the 
ant heap. In a few moments, the ants come out and, under the influence 
of the poison, fight and eat each other. This remedy wotild be probably 
quite as effective against the Argentine ant. 

M. Marchae says that in the United States, particularly in New Or- 
leans, strips soaked in mercuric chloride are sold for use against the insect. 

M, Haieer quotes Bertheeot who states, in one of his works, that, 
wishing to prevent ants from entering into a laboratory, he surrotuided 
it with a small trmch filled wih tar and this the ants never crossed. 


(i) See R., Jme, 1911, No. 1968 and R., Sept, 1913, No. 1114, (EE) 
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According to M, BouviER, the most important thing is to destroy 
the ant heap containing the queens, the best way to do this being the me- 
thod cited by M. Marchal, which consists in making the workers carry 
into the ant heap some quick-acting, toxic substance, 

703 - He Mlumc© of Bain on the Biiuslon of Tomaspis sacchatim a Wee?il 
attaeklng Sugar Cane in Trinidad (1). — willl\ms, c. b., in the Bulletin of the Depart 
ment of AsncuUure, Trinidad and Tobago, Voh XVHI, Part. 3, pp. i53*i67» figs. II, 
Port”Of -Spain, 1919. 

The author has shown that the alternation of wet and dry periods 
during the growth of the sugar cane constitutes an important factor in 
the determination of the preponderance of the disease known as frog- 
hopper blight and due to the cercopid Tomaspis sacchanna Bist. A long 
dry period followed by abnormally abundant rain in June or July is often 
correlated with a wide diffusion of the blight. 

However, the most important climatic condition appears to be the 
nature of the '' Indian summer or dry season of varying length which 
comes on almost every year in August, September, and October. An 
intense Indian summer constitutes a general condition either of the loca- 
lities attacked by blight or of years of wide diffusion of the disease in any 
one locality. 

The intensity of the blight can be attenuated, independently of its 
prime cause, by putting the field of sugar canes in such conditions that the 
effects of excessive damp or drought will be felt less. Much can be done 
towards this end by improving the drainage. 

704 - ObsemtioES on the Food of the Common Nightjar (Caprimulgmetiro^^ 
paeus) in England. — Coelinge, W. E., m The Journal of the Ministry of Agriculture 
Vol. XXVI, No, 10, pp. 992-995, fig. I, Eondon, 1920. 

The nightjar {Capmmlgus euwpeam B.) usually arrives in England 
from its African winter quarters about the first or second week in May, 
and generally returns about the middle of . September. 

Bike other nocturnal or twiHght animals, this bird is feared and has 
given rise to many superstitions. During the last twenty years its num- 
bers have decreased to such an extent that it no. longer returns to localities 
where it was once common. Nevertheless, there are few birds so useful 
as this to agriculture and fruit growing for the control of injurious insects. 

Although most ornithologists are agreed as to the nature of the food 
of the nightjar, no exact data on the subject are available. To fill this 
gap, the author has examined the stomach contents of nightjars from 
seven widely separated localities. On an average, he obtained for his 
investigations two nightjars each month from May to September. The 
whole food found in the stomachs of the 62 birds examiued consisted of 
animal matter which was entirely composed of insects. The following 
species of insect were found : — Uepialm humuli, H. lupulinu$, Ckeima- 
toUa hmmaSa, Mamsira brassime, Agroiis segelum, A. &xdamaUonis, 

. ^ (i) See i?., April, 19^7^ No. $95; A* Aug., 1918, No. 939 ; iS,, Mbj; 1919, No. {Bd.) 
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Tyiphcmm prouiiba , MelolontJm vulgaris, Phylloperfha Iiorikoia, Rhizoimgus 
solsiitudis, Geotmpes sp,, Tipula oleracea, and reinains of otli:r iepidoptera, 
coleoptera and diptera. 

Of tlie total food consumed between May and Septemlier, 88 % was 
composed of insects iiijuriotis to agriculture and 12 % of insects of a iicii- 
trai clraiacter. Tlie injurious insects ail belonged to widely distributed 
coiiinion species^ and included the greatest pests with which the fanner 
and fruit grower have to contend. 

It is very difficult to calculate the actual number of insects destroyed 
by the nightjar wffieii flying, chiefly between sunset and sunrise,, but it 
will suffice to say that the stomach of a bird killed on an early morning 
in July contained the remains of 15 specimens of RMzotrogtis soMiiialis. 
67 specimens of Heptahis lupulinus, 40 specimcnivS of Agroiis segeium, and 
8 adults of Tryphaena proniiba ; another nightjar, killed in August at about 
10 p. m., had the remains of 163 sjxicimens and fragments of niimerouts 
lepidoptera and coleoptera In its stomach. 

On account of its great utilitjy the nightjar and its eggs ^b-uld be 
closely protected, by legislative measures if necessary, for the whole period 
daring which it lives in England. 

705 - On the Action of CMoropicrin on the Parasites of Wheat and on Rats (i). — • 

PiUTTi, A., in the Comptes rendus des Seajices de VAcadimie des Sciences, First Half -yeas:, 
1920, Vol. CEXX, No. 14 (April 6, 1920), pp. 854-856. Paris, 1920. 

The author states that recent experiments by M. G. Beptrakb and 
his collaborators (1919-20) on the toxic action of chloropicrin on various 
animals clearly confirm the experimental results obtained by Mmself 
and M. E. Bepnardint and published in 1917 and 1918. 

Regarding the action of chloropicrin on the parasites of wheat {Ca^ 
landm gramria, Temhrioides maunf aniens, Laemophlaeus fermgmem, 
Sitotroga cerealdla, Tinea grandla, Plodia amen'eana), it should be observed 
that the numerous experiments by MM. PiuTTi and Bbrnapbini, which 
were always conducted with wheat that "was very damaged, were carried 
out at first on a small scale under bell-jars, and then on a large scale on 
tons of wheat stored in a corn mill. All these ex|)eriments clearly showed 
that if chloropicrin acts on wheat for about a w'eek at a strength of 20 cc. 
per cubic metre of space (whether occupied by wheat or not) at a tempe- 
rature of a^out ly-ao’C., excellent results are obtained as far as the death 
of the parasites is concerned. Under these conditions, the parasiticidal 
action of chloropicrin is greater than that of carbon bisulphide, wHch, 
if the same results are to be obtained, mitst be used in far greater quanti- 
ties and has, moreover, well known disadvantages (inflammability). Otliep 
tilings being equal, it has been shown that a higher temperature, greatly 
assists the parasitic! dal action of chloropicrin, as this becomes more vo- 
latile. 


(i) See R, Jiiiy-Sept, 1919, Nos. 1049-1050 ; K., Jaa., 1920, Nos. 6 and 148 ; R., Feb., 
1920, No. 274 ; R-9 Marcb, 1920, Nos. 374 and 378 : R,, May , 1920, No. 595. (M.) 
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Vhm and brt-ad made from wheat treated witli cMoropicrin w'as 
quite harmless and had lost none of its food value. It is remarkable ^ 
however, that wheat treated with chloropicriii loses Jiboiit 30 % of its 
geruiiiiatiiig capacity. In M. Bertrand's €xpe.rinieiits, the aiiioimt of 
liquid used ]>er cubic metre was about 20 times that emplojv'd by M. 
PiuTTi and Bkrnardini ; in this case, it can be foreseen (apart from the 
disadvantages of such high concentrations from the practical point of 
view) that the germinating capacity of the grain w'onlcl undergo too vio- 
lent a destructive action. 

Experiments carried out by MM. PiuTTi and BERNardini in 1917, 
with the object of testing the use of cMoropicrin for freeing ships from 
rats, were at first made in the laboratory in suitable chambers and after- 
wards in ships' holds of a capacity of 800 and 1075 cu. in., respectivelly. 
When the cMoropicrin, placed in a tin on deck was allowed to fall drop by 
drop into canvas tube containing cottonwvool, all the rats that had been 
placed at \nrying heights in the hold were dead in two and a half hours. 
These results were obtained by using only 1.5 kg. of cMoropicrin, i.e., 
quo cc. of liquid. Experiments by M. Bertrand, with much higher con- 
centrations than those employed by MM. PiUTTi and Ber'nardini, con- 
firni the results of these authors and also show' that the rat fleas were 
killed as well as the rats, a result which is of vital importance as regards 
the transmission of disease. 

706 -« Corey ra cephalontca, a Microlepidopteron Injurious to Cacao Beans and 
other Stored Vegetable Products in the United States, — Chittundkx, i*'. i r. , in the u . s . 

0/ Av;riciiliuyt:, UulicUn 783, pp. 1-15, figs. plates 5, Wa-hingtou, D. C., iinu- 

. Amongst the insects injurious to stored vegetable products that have 
bec n observed recently in ‘ the UrJted vStates, the tiny larva of the 
microlepidopteron Corey m cephalonica Saint (fam. Pymlidae) hUvS attracted 
attention on, account of the damage it does. The insect has not previously 
been recorded as of any great importance and has not even a common 
or Jiiiglisli name ; but, as it has been recorded as particularly injurious, 
to stored lice, it can be called the xice moth 

The damage caused by the insect in a chocolate works in western 
lAnnsylvania Was only known in October, 1911 and, a year after, similar 
damage was caused in another works in the same State, but the species 
was not definitely established until 1916. 1 

The first correspondent of the U. S. Bureau of Entomology to record 
the invSect, w^rote that imported beans of Thobroma Cacao w'ere subject 
to attack by the larva of the insect. The moth apparently lays its eggs 
on the brans, which are often stored for several months in the countiy' 
of origin. During this period of storage, several generations of larvae hatch 
out and destroy or render unsaleable large quantitie of cacao beans. 

Before tMs, the Bureau of Entomology had received the adult , chry- 
salids and larvae of C. cephalonica from Porto Rico and California, where 
it was attacking^ "Stored rice. 

The origin of tire insect is unknown it has been introduced into nu- 
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merotis places on otlier continents, but it cannot be said to be truly cos- 
mopolitan. It is coiiinioii in England, wliere it bas been introduced on 
rice, mainly from India, and also on dried fruit. 

The habit of feeding of cacao beans has been acquired and the insect' 
obviously tends to be omnivorous, as it lives in rice, dried fruits, various 
cacao products (shells, cocoa powder, chocolate containing sugar * or 
not), and sesame seeds and cake. Hower^er, it shows no preference for 
any one of these food substances. 

The entire life c^xle on the insect is not known, but apparently it 
breeds throughout the year. In the United States the attacks of the pest 
diminish from time to time, although the\’ assume fresh \'igoiir on the ar- 
rival of new cargos of cacao beans from Central or South America. 

The insect covers the surface of the substances on which it feeds 
(rice, cacao, etc.), with silky threads and, in this respect, it resembles 
Epkestii'i cauieJhr Walk, and related species as well as Plodia inter puncteUa 
Hbn. ♦ 

Stores into which the insect has penetrated should be carefully and 
throughly cleaned. All the ojiners and nicks where the moth could hide 
should be mgoiiroiisly swept and the dust, etc., should be burnt. The 
walls and floors should be washed with a solution of creosote or of kitchen 
salt. The same attention should be devoted to the machinery, etc. Sacks 
which contain or have contained food products infested by the insect 
as w^ell as the machinery, etc., should be disinfected, either b}^ heat or by 
fumigating with Iwdrocyanic add of carbon Hsulpliide. 

707 - Lep^opi?irope/,a Beetle injurious to the Apple Tree in New South Wales, Aus- 
tralia. — Froggatt, \V. W., in The AqncuUunjl Gazette of New Sottih Wales, VoI.XXXI, 
Part. 1, pp.‘ 56-60, fig. I, plate i. Sydney, 1920. 

In an orchard in the Epping district of Xew South Wales, a large 
number of apple trees which had been uprooted on account of their uiiheab 
thy condition were found to be seriously damaged by the larvae of 
tops hopei. The larvae feed on the larger roots, gnawing the bark and the 
surface of the wood ; attacked roots die. The sole record of L. hopei 
as a root parasite in Uew South Wales dates back several years and relates 
to an orchard at Mount Pleasant, West Maitland, where, however, the in- 
sect has not been seen for several years since then. 

The adult insect as well as other wee\ils have been found on several 
occasions causing considerable damage to the opening buds of the vine and 
other fruit trees. In 1918, the author recorded damage caused by adults 
of I. hopei to a vineyard near Glenfield, where thousands of the beetle 
could be taken by hand and destroyed when they were feeding at night 
on vine buds just about to open. 

The eggs are laid on one part of the leaf blade and covered with the 
other part, which is fastened ..down with a sticky secretion. The larvae 
descend the trunk and enter the soil, where they begin to attack the roots. 
The adults emerge from, the soil from the beginning of September, to the 
end of Kovember. If they can be prevented from reaching the leaves or 
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taken wli.eii tlie}' are ascending the trunk, the roots can be saved from the 
attack of further larvae. A simple method for doing this consists in fixing 
irmnd the trunk, about 30 cm. above the soil, an inverted funnel made of 
raetal or coarse oiled paper, and collecting and destro^dng each week, 
(hiring the period when the perfect insects appear, all those hidden under 
the obstacle fomiecl by the funnel- To catdi the larvae that descend the 
tree, a baud of paper covered with some stick}^ material should be fastened 
around the trunk. 

head arsenate sprat's applied to the topmost foliage will kill any adult 
beetles that have reached that part of the tree. 

70S - A Dipteron Injurious to the Almond Tree In Apulia^ Italy. — Vivakelli, u.,in 
La Pmpai^anda- Aa-ncola, Series 11 , Year XII, Xo. 3, pp, 2627. Bari, Feb. 13, 1920. 

In BAbruary, icictg a heavy fall of floral buds and flowers of the al- 
iiioiid tree was observed, especially in the comiiiitiie of Andria (province 
of Bari) ; there w'as no reason for attributing this fall to unfavourable 
weather. 

The author examined numerous flowers that were opened or about 
to open, afllected from various localities, and found that, in every case, 
tiny larvae of a dipteroii belonging to the familj- Cecidomyidae were pre- 
sent round the base of the ovary. 

As far as the author knows, a ceddomyid that is a specific parasite 
of the almond tree has not yet been studied or described, and even the 
cddest farmers in the district do not remember such an abundant fall of 
flowers caused b}' larvae similar to those recentty observed. The author 
considers that it is a question of a chance parasite which has chosen the al- 
mond flow^ers as its host. As a rule, cecidomyid flies begin their cycle of 
active life in March, beginning it in southern Italy during the first few 
days of the month if the weather is favourable. In 1920, the season was 
in no way winterly up to the end of January^ and, according to the author, 
the warm days and a little occasional rain hastened the hatching out of 
one or more species of cecidomyid that are parasites of other plants which 
normally flower after the almond tree (pear, . apple, cheriy, plum, and 
apricot) ; as the fertilised females only found the almond in flower, they 
oviposited on it. 

At the present stage ail that can be recommended in the way of control 
is to gather the flowers as they fall and bum them, thus giving the larvae 
no time to enter the soil and pupate. 
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GENERALfNFORMATION 

709 - Agriculture and the Measures ilelating to it in the Report of the President 
of the Brazilian Republic. — Pf^soa (President of the Republic), Kensagem apre- 
seutada ao Congresso Nacioual na Abertura da Terceira Sessao da Decima Eegislatura. 
Agricultura. RepiMicudos Estados Unidos do Brazil, pp. 129-1 72. Rio de Janeiro, 1920. 

In the Report which the President of the Brazilian Republic presents 
every year to the National Congress of Brazil, Dr. E. Pessoa describes the 
condition of agriculture in Brazil arid various measures for its developrnent. 
In the first place the re-organisation of the agricultural services is urgently 
required, especially with regard to the protection of crops against disease, 
and the improvement of the cultivated species with a view to obtaining 
better varieties. 

The centre of all measures of plant hygiene will be the Biological 
Institute for the protection of agriculture, established for the study of 
diseases and infection of the cultivated and forest plants of Brazil and the 
means for combating them. Its establishment is an indispensable preli- 
minary to all precautionary measures against plant diseases, which assum- 
ing special characteristics due to the climate and soil, require measures 
which can be adapted to different local cases. 

The study of plant biology, which is allocated to the Botanical gardens 
of Rio de Janeiro should act as a control and guide in the organisation of 
all matters . dealing with the economic cultivation of plants. An early 
reform will enable the Botanical Gardens, without injury to their tradi- 
tionally scientific character, to act more directly and effectively in favour 
of national economies. The results of 'the botanical research canied on 
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there 'will be t!tilise{l b3'^tlie xlgriciiltural Institutes, which in their tuiii will 
make experiiiieiits iii order to obtain the best kinds of cultivated plants. 

These Institutes will serve as experinieiital stations and their diitj’* 
will he to deal with each of the more important crops grown in the districts 
where they are established. As soon as the type of plant to be adopted 
is decided, the}^ will have to face the problem of reproducing on a large 
scale the seeds and plants necessary for distributing it over the country. 
With this object the trial plots already in existence will be converted into 
iiui'series, but the Institutes will not abandon their original objective, 
i. e. the demonstration of the best methods of cultivation. In order to 
guarantee the sux>eiior quality of the seeds a technical seed testing station 
will be set up which will control the former trial plots or others which will 
be established at government Institutes. 

With the assistance of subsequent reform the Department of Prac- 
tical Agriculture (inspection and agricultural development) will institute 
in ever}" state in Brazil, and in the Federalterritory of Acre, 2i agricultural 
inspectorates entrusted with the application of prophylactic measures of 
plant hygiene for the control of j>lant diseases, as well as with the distri- 
bution of seeds and plants selected in consequence of the improvement of 
the local varieties. 

The seed I)ex>artinent will also attend to the distribution of agricul- 
tural macliinerr^ and fertilisers as well as insecticides and fungicides re- 
coinineiided by the Biological Institute and depots will be established 
in land wliich will facilitate purchavSe by the farmers. 

There will also be distributed during the present y^ear 446.5 metric tons 
of various disinfected seeds whese germinating capacity has already been 
tested. This quantit}’ is sufficient to sow 38114.5 acres. There will also 
be distributed 33 288 fruit trees, grafted for the most part, for the planting 
of 131 acres. From 1910 to December 31, 1919, the Department distributed 
2000 metric tons of seeds, or sufficient for seeding 131 739 acres and more 
tlian 200,000 fruit trees for 822 acres. Of the seeds distributed, 548 m, tons 
rej)reseiited grain fodder crops, for the sowing of 102 359 27 acres. 
The distributing Department furnished moreover 7,5 m. tons of fertilisers 
and 16 m. tons of insecticides (for ants) as well as Paris green. 

The great assistance wliich chemistiy renders to agricultural operations 
has encouraged close co-operation between the different departments 
and the already existing Institute of Chemistry. The geological niinera- 
logical departments, also will co-operate with the departments of in- 
spection and agricultural development. Owing to the sjxcial needs of the 
present moment, measures will be taken to encourage the cultivation of 
cotton. The application of these measures will be entrusted to an auto- 
nomous Board of Superintendence (Cotton -Service). Similaily, as the 
need is felt and financial conditions permit, special Boards of Superinten- 
dence will be established for the protection and development of the select- 
ed crops. Autonomous experimenfc Stations for sugar-cane, cacao, tobacco, 
flax, barley, and wheat, already in existence or under contemplation, 
will form the nticleus of the future services. The encouragement of the 
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development and improvement of cotton growing is particularly important^ 
especially in the Korth-Eastein States w^hich are regarded as the cliiei 
producing centres in Brazil and which offer specially favourable conditions 
of soil and climate. The sugar industry also requires the introduction of 
modern methods, and should be re-organised as has been done in Cuba, 
Ha wai, and the Philippines, 

It is also necessary to develop the production of iiidiistiiai alcohol 
and of tobacco for the growth of which, Brazil offers most favourable con- 
ditions. 

The persistant decrease in the production of rubber shows the need 
of employing suitable methods of cultivation. The uninteirupted in- 
crease in the production of live stock necessitates the re-organisation of the 
Zooteclinical Departments both as regards the supply of breeding stock 
and proph^^lactic measures. The importance of breeding in Brazil is 
revealed by the fact that whereas Brazilian exports increased by 40 % 
during the last 6 years the export of animal products shows an increase 
of 200 %. 

But the breeders need to learn the importance of improving stock ar d 
in this they will be assisted by the Zootechnical Services of the Ministry 
of Agriculture, 

Preventative measures against epizootic diseases will also be develops d, 
but goveriunent action must be supported by sanitary regulations. Prizes 
\and grants will be given by the Federal govemmeiit for- the production 
of thoroughbred horses. The Third National Cattle Show, w^hicb will 
he held from July 4 to ii, 1920, will help to stimulate the development of 
the animal wealth of Brazil. The Higher Agricultural and Veterinary 
School will be re-organised, and the courses will be improved as regards 
both the theoretical part and the practical and experimental side. Mere 
over, new chairs of agricultural zoology, applied biologyg bee keeping 
and sericulture will be created. The teaching of agriculture will be sub- 
divided into general agriculture, agrology, soil microbiology and specialised 
agriculture, forestry, the cultivation of fodder and food crops. In like 
maimer, there will be subdivisions of general zootechiiology, special zootech- 
iiology, feeding, inspection of foods, and cold storage industry; courses in 
industrial chemistry win be added and the practical side of the agricultural 
courses and related industries will be extended. 

The sending abroard of students anxious to perffet their scientific 
knowledge has been attended with most satisfactory results. In the year 
1919-1920, 19 students were sent to the United States, England, France 
and Switzerland, 

One of the effects of the war has been to increase the export of cereals 
and pulse crops. The export of haricot beans and maize which has assumed 
si^cial importance, has necessitated the study of measures for preserving 
these products. The Superintendence Board created for this purpose last 
year had to sterilise 13 858 bags of haricot beans and 6 361 bags of maize. 

As it was advisable to amalgamate and simplify the services dealing 
'Hvith national production, comprised in two different departments, \iz., 
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the D'epartment of Practical Agriculture and the Executive Delegation 
of Xatioiial Production instituted in December 1917, the latter was abol- 
ished. It had distributed in the two preceding years 2 508416 metric tons 
of seeds of wheat, barley, rye, oats, haricot beans, manioc, cotton, rice, 
various kinds of fodder, maize, flax, castor oil, ground nuts, peas, hemp, 
lentils, garden plants, tobacco, onions, and eucalyptus. 

It also supplied 268000 kg. of insecticides and fertilisers and circulated 
270 467 panipHets dealing with agricultural propaganda. The Board of 
Superintendence of cereals is authorised to sell agricultural macliiiies at 
cost price, and the Department of Practical Agriculture will undertake 
the distribution of seeds, insecticides and fertilisers as well as agriciiltiiral 
propaganda. 

The regulations dealing with the trade in fertilisers have also been 
elaborated and will shortly be ready, whilst measures for the control of 
insecticides and fungicides are in preparation. The chief difficulty lies 
ill the lack of analytical laboratories, but this has in part been overcome. 
The precarious economic and financial condition in wliich the Brazilian 
Government has been for several years has led it to consider a system of 
agricultural credit and co-operation by means of local syndicates for the 
protection of agriciiltiiral interests, and co-operative societies dealing with 
credit, consumption, production, ptuchase and sale of crops, and agncul- 
tural impieineiits and inacliinery. The Agricultural Schools for the educa- 
tion of foiuidlings have been re-organised ; 6 are self siiiiportiiig, and 3 ^ 
receive grants. 

Forestry regulations (i) will be drawn up for the purpose of protect- 
ing the Brazilian forests. The Forecasting Service so important for Brazil- 
ian Agriculture, is at the Meteorological and Astronomical head office. 
The meteorological section has 235 stations at its disposal and requires 
at least 400, or one to every 20 000 km. 

Finally, the National Museum has displayed the greatest activit}^ 
through its various sections and laboratories. 

710 - Economic Wealth of Alsace-Lorraine. — miins de r Academic d'Apioui- 

ture de France, voL VI, N. 14, pp. 354-360. Paris, April 14, 1920. 

M. Mf:niNE presented to the academy, M. Edmond TnitRY’s book, 
Riciwsses iconomiques de r Alsace-Lorraine, the chief object of which is to ^ 
give a complete inventory of the resources of these departments. M. Th:6ry 
lays special stress on the wealth of the soil and subsoil of Alsace-Lorraine 
and sets forth the immense progress attained in agricultural production 
by the use of highly perfected methods of cultivation. He shews how, 
from 1903-1912, the average yield had risen, for wheat, from 14.75 cwt. 
to 16.6 cwt. per acre, for barley from 18 to 26.6 cwt., for oats 14.75 to 17.7 
cwt, potatoes 110.7 to ^^7*2 cwt, alfalfa 56.4 to 68.6 cwt. 

To these general crops must be added special ones foremost, among 
which comes that of the, vine, which has placed Alsatian wines in the first 
rank ; they ;have a flavour and bouquet equal to that of the best Rhenish 

fi) See No. '775 of this Review, [Ed.] 
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wines. The Alsatian vineyards, in spite of the ravages of pii3dloseia, cover 
an area of about 64220 acres, and produce some 180 000 hectolitres of wine. 

To the cultivation of the ^ine must be added that of the hop, which 
covers some 9 S80 acres, representing nearly 8 % of the world's piodiictioii . 
The Alsatian hops are of first class quality. The cultivation of tobacco 
occupies about 9000 planters and produces 92 080 cwts. 

Breeding has made considerable progress in Alsace Toiraine ; from 
1883 to igia it has steadily increased. During this period the iiiiiBber 
of cattle rose from zi.29000 to 5^3 head, the number of pigs from 
322 000 to 431 000, but that of horses alone remained stationary and sheep 
had decreased. It is estimated that during this interval the value of the 
Alsatian heids bad increased from 200 million to nearly 320 million marks, 
but this capital had been seriously encroached upon b\' the war. 

The value of the forests had risen still higher. Inspector-General 
L^ifosse estimates the value of the demesnial forests of Alsace -Torraine 
at not less than 406 million marks, wdth an average value of 2 542 marks 
per hectare, but these are the prices of 1917 and the present value of the 
forests would be more than 800 million francs. 

The subsoil of Alsace Torraine is perhaps, considering its small area, 
the richest in the world for the importance and value of its deposits. The 
principal mineral is iron ore in the celebrated basin of Longw^^-Briey, which 
enables France to add to the 18 million tons of iron ore from the basins of 
Briey and Loiigw^y which she already possessed and 20 million metric tons 
from Forraine and thus to become with the United States the richest 
country in the world as regards iron ore. The deposits of potash in Alsace 
are estimated to contain 250 million metric tons. 

71 1 - Agrienltiirai Monograph of the Region of Rrnndi, a Former Province of Ger- 
man East Africa, — ' be Gkeef, G. (Veterinary Surgeon in the Belgian Congo), in 
Biilletin (v^ricole du Con!:io BelgeyXol. X, Nos. 1-4, pp. 3-69 j 20 pthot., i map. Brus- 
sels, Marclx-Bec., 1919. 

Urundi is a province of the former German East Africa, occupied by 
Belgium,. It is bordered on the north by the Ruanda, on the east by the 
Ussiiwi, on the South by the territory of Udjidji, and on the west by the 
district of the Eto,' At its greatest breadth it is bounded by natural 
frontiers formed by the rivers Rusizi, Akanyaru, Nyavarongo, Malagatasi, 
and Lake Tanganyika. It is a country which, although situated in the 
tropical zone, is temperate on account of its high altitude, which varies 
from 820 metres (altitude of Lake Taganiyka) to 2500 metres • (Mount 
Musumbwa). 

In Chapter I the author deals with general headings : — Agxology, 
hydrography, orography, vegetation, composition of the soil, and climate,. 

Ill Chapter II, fie studies native agriculture : — A) cultivated food 
plants ; B) plants for various uses, European vegetables, fruits, bee keeping. 

Cfiapter III deals with methods of cultivation: Chapter IV with the^ 
choice of ground, crops, etc. ; Chapter V 'with popnlati on, cust urns occupa- 
tions ; Chapter VI with local breeding, and Chapter VII with the hygiene 
conditions of the live stock. 

[iii-iii] 
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71 i - The Mltrogen Balance and Lack of Vitammes« — desgrez, a. and bierry, h. jn 

Compics ycudits do VAcadmk des Sciences, VoL 170 , No. 20 , pp. 1209 - 1211 . PariSj 

V.a.y 17, 1020. 

Ill order to deteiinine the balance ration in adults it is usual, at 
any rate as regards nitrogen, only to take as criterion the iiiaintenaiice of 
weight and chemical composition. xMthough quite legitimate, this method 
is not of absolute value, for though the nitrogen equilibrimii expresses a 
fundamental condition this is but one condition only of the total equi- 
libritim. 

From this point of \dew there is reason for investigating the question 
as to w hether the nitrogen equilibrium is not liable to be influenced by the 
nature of the food, and also if, in a crude ration of sufficient calorific value 
containing the indispensable materials, it is not necessary for the consti- 
tuent elements to be present in <^rtain proportions vaiyung according to 
their structure and chemical functions, in order that the animal may obtain 
an adequate supply of the required constituents. This implies the inves- 
tigation of the extent to which isodynamic food principles may be isotro- 
phic. This equilibrium can be obtained, for a time at least, in an animal 
living on food which is rich or deficient in vitamines, and the authors exa- 
mine the latter case. 

Ill their experiments, adult male rats were put on a diet composed 
of salts, water, egg albumen, pure sugars (saccharose, lactose, and fructose), 
and prepared fats free from nitrogen. Account was taken of the quantity 
of sugar supplied by the albumen itself. 

The salts remaining fixed in amount, the proportion of the 3 elements 
albumens, sugars, and fats, was varied, in a ration of about the same energy 
value so as to maintain the weight at the same level, and to ensure the 
nitrogen equilibrium. Firstly, if the rat is suddenly changed from or- 
dinary diet to a synthetic one containing a large proportion of albumen 
and fat as compared with sugar, the animal rapidly loses weight and ni- 
trogen. 

If the quantity of albumen and fat is then reduced and the proportion 
of sugar increased, the nitrogen equilibrium is soon recovered. The 
functional chemical action of sugar is rapidly manifested, especially In the 
case of levulose. 

By allowing the rats to adapt themselves by degrees to the synthetic 
food containing the elements in suitable proportions, it is possible, avoiding 
constipation however, to keep the animals in nitrogen equilibrium for 25 
or even 35 dayvS before the results of lack of vitamiiie become marked. 

CONCIATSION. — Rats can be maintained for a certain time in ni- 
trogen equilibrium on a diet deficient in vitamines, with variable proportions 
of albumen, fat and sugar in a given ration of sufficient heat generating 
value. 

The minimum of each of the 3 elements is dependent on the chemical 
nature and ratio of the other 2 elements. 

The minimum of nitrogen is reached when a certain proportion of 
sugar ds' present in the ration. * ^ ^ ^ ■ 
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713 - Agricultural Education in Belgium. — r. MMsifeHE DEL’AcMcuLroEE, Siimtiontie 

V Ensuiinemeni au/icok^ R(ipl>oii iricmial.avcc annexes^ py^cnlc aux CJumbn's UJskihrs^ 
par M. U Minisfre- rfj rAi^ricitlfitrc, years 1913, 1915,, 191.4, 1915, 2916, 1917, xxvi 
pp. 413. Brussels,, 1919. — IB ROYAOSIE DE BEtCIQrrE, Mixlstese de l^\gricul« 
TORE, Insiifui Xormal SupA'icu-r d'Economie mmv^ire (I'^ricde. Brussels, lueo. 

Ill Belgium the organisation of agricultural education is not solely 
in the hands of the ffijiistry of Agriculture, The Law of April 4, 1890, 
which su|)plemented that of July 18, i860; perxnitted the promoters of 
this branch of education to spread over the country a wide netwerk of 
classes and schools of all kinds, which are still working. This Law* mod* 
ified the functions of the Institut de Gembloux, amalgamated the agricul- 
tural sections with the Horticultural Schools of Vilvorde and Ghent, 
created a State School of Practical Agriculture (now established at Huy), 
and allotted grants to agricultural schools and courses attended by at 
least 15 pupils, taking the official sr'llabtis and satisf5dng the State Inspec- 
tors. X'llien the Bill w^as passed, the Directorate of Agricultiiial Education 
endeavoured, by its administrative regulations, by its peimaiient staff 
of inspectors, and by the allocation of grants, to organise various institu- 
tions on the right lines. The results -were such that after 12 years' expe- 
rience it was possible to draw up a general Code of official regulations deal- 
ing with agricultural education. 

This code, which is contained in 22 pamphlets, each applying to a 
type of agricultiiral school or course, now serves as a valuable guide to 
those who are interested in the diffusion of agricultural knowledge. The 
regulations thus drawn up are observed by all the institutions which are 
under State Inspection, which are as follows : 

A) SCHOOLS FOR BOYS. 

(a) Highkr Gradi: (Degre Superieur) : Institut agricole de I’Etat 
at Gembloux. 

(b) Highsr Intermedlaxk Grade (Degre Moyen Superieur): 
Agricultural Sections. 

{c) Higher Primary Grade (Degre Pritnaire Superieur) : attached 
to these Grades are : 

(1) Primary professional sections. 

(2) Travelling, professional agricnltuml sections, organised and directed 
by the State agronomists. 

(3) Schools, sections and courses of agricnliiml mechanics, whose number 
increases yearly, and which may be considered as professional 
sections with a specialised syllabus. 

(4) The Agricidiwal courses organised in the State athenees " and In- 

termediate Schools and in free ** Colleges " and intermediate schools 
might, as regards their scientific standard, be considered as belonging 
to Lower Iiitemiediate education. ,/ But' the short amount of time al- 
lotted to this subject would rather ’Class these courses, which do not 
aim directly at the professional training of fanners, with primary 
agricultural education. ’ , ■ 

' [fill 
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[tij XowKR Pri3\l\ry Gradk or Instructio^t Ror ADVvrs : A large 
ntiiiiber of lectures on various subjects given to adult farmers and to 
soldiers during the winter, 

B) SCHOOLS FOR GIRLS, 

(i?) Higher Grabe: Agrimltural Training Colleges .at Heveiie 
and at Wavre Hotre Dame ; Higher Training Institute of Domestic and 
Agricultural Science at Laeken (Brussels). 

[ h ] iNTERiviEBiAr'E Grabe : Permanent vScliools and Sections of 
Domestic and Agricultural Science. 

{c) I,owER Grade : (i) Travelling schools of Domestic and Agri- 
cultural Science. 

(2) Primary professional Sections for girls. 

(3) Leginres for farmers' wives. 

The organisation of these different kinds of institutions is as follows : 

* 

’ A) AGRICULTURAL EDUCATION FOR BOYS. 

(a) Higher agricuetoral education. — The Institnt agricole de 
VEiat d Gemhloux, as well as the Institnt agronomique de TUmversitS 
de Louvain, trains the heads of large agricultural enterprises, the directors 
of agricultural industries, landowners, professors of agriculture, State 
agronomists, the higher officials in the Department of Woods and Pbrests, etc. 
The regular students, Belgians or foreigners have to furnish a ceriificat 
d' etudes moyennes completes (secondary school certificate) and pass an exam- 
ination in mathematics. The only pupils exempted from, these foirnalities 
are those who have entered the MHtary School, or a technical school of a 
university leading to an engineering degree. 

The period of stud}^ last for 3 years, and the syllabus includes the fol- 
lowing courses: — Cultivation, rural engineering, general chemistry, 
mineralogy, analytical chemistry, zootechnology, botany, zoology, book 
keeping, rural economy, social economy or legislation, technology, draw- 
ing and physics. The teaching comprises lessons, rei^etition, experiments 
an excursions. A model farm is attached to the Institute which serves 
both for practical teaching and as an experimental farm. ■ 

(h) Higher intermediate education. — This system of education 
is represented in Belgium by the free schools of Carlsbourg, La Lott vri ere, 
Leuze, and by the State School of Practical Agriculture at Huy. The last 
mentioned school is run on special lines, and it is supported by the State. 
Theobject of these schools is to train the heads of the smaller farms, directors 
of secoiidar}^ agriculturaP industries, farm managers, etc. The period of 
study lasts for 3 years, except at Huy, where it only lasts two. 

Pupils are admitted after finishing their higher primary or low'er 
intermediate education. The number of hours allocated to agricultural 
studies (the minimum of which is fixed by ministerial decree) may nod be 
less than 40 hours per wfeek ; 6 hours of theoretical and 6 hours of practical 

mn 
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work, in tiie tliird year. The syllabus ineludes the following compulsory 
esserdial t'onrses and optional courses : — Compulsory : ph3^sics, chemistry, 
botany, zoolog}', agroiioim^ agricultural cheuiistr\o zootechiiology, special 
crops and book keeping ; Optional : — Aiial^dical cheiiiistr}^ fruit growing, 
market gardening, forestiy, poulti}^ keeping, eiitomolog}', bee keeping, 
agricultural mechanics, rural buildings, and techiiolog}'. 

The 3 free schools mentioned aboA'e have added to their syllabus, in 
addition to the compiilsor}^ courses, the greater part of the optional courses, 
and the free time in the week (which comprises aS to 30 liours of lessons 
each \'ear) is devoted to the study of general knowledge. 

(c) I.OWUR iyTUR:^IBBIA 1 'E AGRICULTURAL EDUCATICLV. — The “ 1,0- 
wer intermediate agricultural sections are established throughtjut the 
country. They are' attached to free institutions, of general education 
(colleges, intermediate scdiools), and generally comprise a 3 years' course 
taken by pupils of from to 17 yea.rs of age. The minimum syllabus 
required by the :?^Iiiiistry of Agriculture includes the following:— physics, 
chemistry, botany, zoology, agronomy, agricultural clietnistry, zootechno- 
logy, and book keeping. 

The greater part of the schools and intermediate agricultural sections 
therefore do not teach what is usually known as '' practical agriculture/' 
i. e., they do not teach the pupils to plough, harrow, sow, etc. But it must 
be observed that the pupils are niostty farmers' sons, living at home and 
thus in close contact with the work of the farm. It is there that they ac- 
quire the practical .side of agriculture and professional ability niudi better 
than in the best of schools, as the naturally heav}’' scientific syllabus takes 
up all the time. The object of the Intermediate School of Agriculture 
is to teach the pupils the spientific basis of agriculture. 

{( i ) Higher Pruvlary Gil\de. 

(i) Primary sections of professional agriculiure, — These sections 
were started tentatively in 1901- 1902. They may perhaps be compared 
to the winter schools of agriculture which exist in certain countries. They 
are, indeed, open during the winter season which is a slack time for the 
worker in the fields. At first all these sections W’ere attached to the Pri- 
maiy Pural Schools ; the teaching there was given by a master holding 
a Diploma for the teaching of agriculture. Afterwards their scope was 
enlarged and at the present moment there are in existence iiidependant 
sections of the Primary Schools. 

The Syllabus of the primary professional agricultural sections comprises 
general agriailture, agricultural chemistry special crops, some knowledge 
of animal anatomy and physiology, the feeding and management of animals 
(cattle, horses, pigs, poultry), agricultural societies, and book keeping. 

This syllabus is not enforced nc varietur. It can be adapted' to re- 
gional^ requirements, and in practice, the greater number of the sections 
have modified it according to the needs of their students. 

These winter professional agricultural sections have 'met 'With great 
success as is proved by the figures of the atteiidance registers. 

At first sight these winter sections may be confused with the agrono- 
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mlc lectures given during the same season, in a large number of Belgian 
communes. However, these two .systems o£ education are quite distinct as 
regards their duration, their syllabus, their methods and their examina- 
tions ; the agronomic lectures comprise lo or 15 lessons of about an hour's 
length, 6 to 10 of which are given to the study of fertilisers and of cattle- 
feeding : i or 2 lessons deal with hygiene, rural law, agricultural associa- 
tions, etc. The de\’elopnieiit of these various points is naturally limited 
to facts capable of being applied practically, and the teaching is in the form 
of a lecture, the professor endeavouring to place himself in the level of his 
audience, but generally speaking he does not ask questions ; those present 
reserve their difficulties and remarks for the discussion which usually 
terminates the lecture. 

{2) The travelling professional seel ions. — These constitute a very 
interesting variety of the preceding sections, \lffiereas the latter are held 
every year in the same place, the travelling sections travel about from 
year to j^ear, establishing themselves wherever they find a suitable locality 
and a sufficiently large audience (a minimum of 15 pupils). These travelling 
sections were started in 1904-1905 in the province of Kamur. 

Afterwards they increased, and at the present moment, the State 
Agronomists have organised them in the provinces of Namur (2 schools), 
Brabant, Timboitrg (2 schools), Ifiege (2 schools), Hainaut (2 schools) 
and Antwerp, 

Their system is based on that of the stationary sections, viz., the 
courses are given during the 3 winter months at the rate of 3 or 4 lectures 
of 3 to 4 hours per week. 

The syllabus is fixed by the Minister in conjunction with the Direction 
of State Agronomy, who takes into account the requirements of local 
agriculture. 

The greater number of the agronomists have added to the usual syl- 
labus lessons of practical agriadtural mechanics (the working, maintenance, 
etc., of agricultural machinery). . 

{^) 'Schools, sections and courses of agrictiUiiral mechanics . — 
reason of the necessity which compels the farmers to have more and more 
recourse to agricultural machinery, or account of the lack of manual labour. 
Schools and courses of agricultural mechanics respond to a real need and 
their popularity is easily explained. 

There are now 3 schools in existence at Mens, Leuze, and Namur, and 
2 sections at Avelghem and Fleurus. Moreorerin the proffinces of Brabant 
and the State agronomists have established travelling sections which 
are open during the winter and move from one place to another every 
2 or 3 months. Finally, courses of agricultural mechanics' of 10 to 15 
l^ons are organised in the provinces^ of Namur, Timhoiirg and Luxem- 
bourg. 

In the sdiiools and sections the teaching is both theoretical and prac- 
tical Theory comprises elementary knowledge of agronomy, natural 
sdences, and legislation applied to agricultural mechanics ; the description 
of agricultural machines steam, petrol, electric tractors, etc. Practica 
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work is cliie% confined to drawing, the fitting, taking down, and running 
of agriailtiirai rnadiinery, driving the tractors and working in wood and 
iron with a view to doing slight repairs. ' 

To allow of this practical work being carried or tinder favourable 
conditions the schools in particular and the ■ sections have put up large 
workshops which suffice for all needs. 

Aniiiilafory sections of agricultural mechanics. — Established in 1912 
b}’ the State agronomists of the prownces of Brabant and Eiege, these 
sections are financed entirely by the State with the exception of grants 
awarded by the provinces and certain agricultural societies. 

With a syllabus and institutions similar to those of the permanent 
schools and sections, though on more modest lines because of their tempor- 
ary character, these travelling schools, however, render great service. 

Courses of agrictilttiral mechanics of 10 to 15 lessons have been organ- 
ised by the vState on the initiative of its agronomists in the provinces of 
Lembourg, Namur, and Luxembourg, and by some professional sections 
of agriculture (Enghien, Tluiin). They are given up entirely to the study 
of the working, assemblage, etc., of agricultural machinery employed or 
suitable for use in the district. 

This stricth' utilitarian syllabus has been greatly appreciated by the 
large numbers present at these lectures (an average of 20 to 50 per lesson). 

(4) Agronomic courses organised in official and free establishments. — 
These courses were organised at the joint expense of the Departments of 
Science, Arts and Agriailture in 50 State athenees and Intermediate 
Schools, and at the sole expense of the Department of Agriculture in 50 
free establishments ; they comprise i or 2 hours of lessons weekly, given 
by an agricultural engineer or a professor of an Intermediate School. The 
syllabus includes the study of plants, animals, and agricultural associa- 
tions. These courses do not afford training for the farming profession and 
that indeed is not their object. They are intended for 3"oung men some of 
whom, after their ‘'etudes nio3^ennes'‘ will return to the paternal farmr 
with at least some notions of agricultural science, whilst others will proceed 
to universities to become notaries, lawyers, doctors, finally settling in the 
country wlwre they will occupy important posts. It is thus very likely 
that they will have frequent opportunities for taking, to some extent 
expert, an interest in the aftairs of the rural community in which they live, 
(i?) Lbw'BR Primary grade or Instruction ror Aduuts. 

(1) AgricuUund lectures for adults. — These ^ have been given for 
a great number of j^ears in Belgian villages by the state agronomists, agri- 
cultural engineers, professors and masters holding teaching certificates 
for agriculture. They deal with various subjects of interest to farmers, 
such as fertilisers cattle feeding, hygiene, dairies, associations, rural law, 
means of combating the diseases and pests of plants and animals, apicul- 
ture, poultr}" farming, farriery, etc. 

(2) Courses in agriculture for soMiefs are regularly organised every 

winter from December, to March fin the barracks where at least 20 entries' 
are received. , • 

[su] 
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(3) Finally for some years past free agricultural associations and 
federations have Instituted lectures with the financial aid of and inspection 
by the State. 

(B) agricultural education for girls. 

(d) Highick Gsadk. ■ — The Higher Grade of education in Domestic 
Agricultural Science is represented in Belgium, since 1918, by the instit- 
ution of a fifth year of specialised agriculture in the -training Colleges for 
Certificated Mistresses (Ecoles Nomiales d'institutrices agreeevs) at Wavre 
Notre Dame and at Heveiie. In October, 1920, the courses of the Higher 
Grade Training Institute of Economic, Domestic and Agricultural Science 
will begin at Laekeii (Brussels). These x^gricultural Training Colleges are 
instituted for the training of future mistresses who teach domestic science 
in rural primary schools, but they also j^roxdde the uecessar3r training for 
professors of professional schools of Agricultural Domestic vSciences, 

Their syllabus comprises all the branches pertaining to womaiils 
sphere of work in the country. The utility of these higher sections for the 
progress of agricultural domestic science teaching is incontestable. 

(b) iK-TERMKDiAam Gradk. — 111 the Intermediate Grade, Belgium 
has peiiiianeiit schools and sections of Agricultural Domestic Science. 

(1) Se/mls of Doinestic AgriciiUural Science. — They are scattered 
thougliout the various provinces of the country and form the Higher 
Intermediate Grade of this form of education. Generally the period of study 
iisualE’* lasts 2 years, and residence is the rule. Their syllabus comprises 
some ijistruction in natural science and agriculture, market gardening, » 
flower growing, elements of zootechnology, dairy 'work, cheesemaking, 
domestic economy (cooking, sewing, etc.), infant welfare, hygiene, com- 
merce, book keeping, and common la'w. The teaclfing staff is generally 
composed of mistrevsses of primary schools holding a diploma in Domestic 
Agriailtiiral Science. The ministerial regulations prescribe a minimum 
of 10 hours of theoretical and 20 hours of practical work weekly in this 
course (dairy-work, cheese making, gardening, domestic economy, etc.). 

(2) Scdions of Domestic AgymiUural Science. — These constitute the 
Lower Intermediate stage. The essential difference between their organ- 
isation and that of the schools is the shorter period of study. The syllabus 
extends over a year, and includes the study of the principles of agriculture 
applied to gardening, of dairy- work, cheese making, domestic economy 
and book keeping. Theoretical and practical work is to occupy at least 
4 hours respectively per week. 

(c) Elementary 

(i) Travelling schools of domestic agricultural science. — These 
schools constitute one of the must interesting features of agricultural edu- 
cation for girls in Belgium. For some years past their organisation has 
been adopted in different countries, particularly in France, where some 
of the mistresses of the Belgian travelling schools have been appointed 
temporarily to the management of the newly created departmental schools. 
These tnaveHingjSchools-' correspond to the travelling; agricultural schools 

t-iiwL', ; ' A- 
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for boys with, however, the difference that the latter are only held during 
the winter whereas the former coiitiiiiie throughout the year. 

At the request of ihe Communal authorities, official or iiidepeiidaiit 
agricultural societies and private individuals, the school is installed in suc- 
cession ill tlie Coniimines where there are suitable quarters and a sufficient 
iiuiiiber of pupils (15 to 20). It is intended for girls who have completed 
their piiiiiai}^ education and are able to follow the work of the school. 
There are no school fees. The school s^dlabiis comprises the study of 
dairying, cheese making,, domestic econoni}" (cooking, sewing, laundry, 
work, household management, care of utensils find furniture., etc.), hj^gieiie 
infant welfare gardening (market gardening), aviculture, fe^eding hunian 
beings and farm stock (milch cows, pigs, poultry). 

The teaching is both theoretical and practical. In the winter, the 
practical work is done in the morning (from S to 12 a. in.) and the theoreti- 
cal lessons are given in the afternoon (from i to 3 p, ni.). In the summer, 
the w'orking hours are from 7 a. m. to i p. m. (practical from 7 to 8 a. m. 
and from lo a. m. to i p. m., theory from 8 a. ni. to 10 a. m. ; or theory 
from 7 to 9 a. m. and practical from 9 a. m. to i p. m.). For the theor- 
etical stud}' of certain branches, such as domestic econoni}^ and daii^fing, 
the pupils generally use text-books. If these are not available, the pro- 
fessor supplies or dictates a summary of his lessons. 

The practical w^ork dealing with the different branches is carried on 
with the help of the apparatus which all the schools have. Apparatus for 
dairying and cheese-making (i or 2 separators, a chum, a kneader, a refri- 
gerator, utensils for making cheese, testing milk, etc.). For the practical 
work the pupils are divided into 4 groups of about 4 or 5 pupils to the group ; 
the first group attends to the testing of the milk and the butter and cheese 
making. The second has charge of the kitchen (preparation of the mid-day 
meal, wffiicli the pupils of the group take at the school ; bread-making, 
preservation of fruit and vegetables ; waiting at tables, etc.). The third 
w^ashes and irons, etc. ; the fourth takes sewing (cutting-out, making and 
mending linen, simple garments and those most in use). Each group does 
the same work for 8 consecutive days, then they change round so that 
in I month the 4 groups have covered the whole ground. After 4 months, 
the pupils have therefore participated 4 times in each operation. The 
results attained by this itinerant system of domestic agricultural teadiing 
are .sur|>risi|ig. ^ 

(2) Primary professional agricultural sections for girls. — ' These 
sections correspond to the primary professional sections for young men. 
They are based on the same official regulations, which require 60 hours 
of theoretical lessons and 60 hours of practical work to obtain a grant 
varying from 350 to 750 fr. 

The' syllabus is a modified form of that of the pennanent sections of 
domestic and agricultural science. The latter are intended 'ior girls' wffio , 
can follow uninterruptedly a :whole year's studies,, whereas ,the primary ' 
sections are open to those who’ can only give a few^ hours a week and wish 
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to perfect themselves while at the same time they go on with, their regular 
work at home. 

(3) Lectures for farmers' wives, — In order to complete the system 
of education instituted for the benefit of comitr^^-women the Ministry, 
of agricultnre has organised during the last 10 ^^ears lectures on the different 
subjects of interest to the farmer’s wife i. e., cattle-feeding, dairy- work, 
poultry keeping, growing vegetables, domestic economy (cooking, pre- 
serving of vegetables, etc.) infant rVelfare, hygiene, etc. 

These lectures are instituted by the State at the recommendation of 
official agronomists or through the medium of circles or federations of circles 
of farmers’ wives. 

They have ever^uvhere met with the greatest success, 

si: 

^ sis 

Agricultural instruction in Belgium is given, in its different grades 
and forms, by the following institutions : 

Higher Agriculiural Educaction. 

State Agricultural Institute at Gembloux. 

Intermediate Agricultural Educaction. 

State Intermediate School of Practical Agriculture, at Hu5^ 

Free grant-aided agricultural schools fjjr hoys at Carlsbourg, Ua UoTiviere, and I^euze, 

Free grant-aided agricultural sections for boys at : Aerschot, Avelghcni, Buggenhout, Ca- 
pelle-au-Bois, Chiiiiay, Court-St-Etienne, Diiiant, EUezelles, Engliieii, I'leunis, Hal, Hasselt, 
Opwyck, vSaint-Troud, Schadeck-Attert, Sottegem, Tlxielt, Thouiti, Tirlemoiit (College Notre- 
Dame), Xirlemont (l^Icale provinciale), Virton, Vise, W^arcimne, Watcrlot>, Wawre. 

Free grant-aided domestic and agricultural Science Schools for girls at Bastogiie, Bcrlaerlez* 
Bierte, Boiicbotit, Bmgelette, Celles (Haiiiaut), Citiey, Cortemarck, c>ooreing>Wiicstwezel, 
Gysegem, Herve, Heverle (Higher School of Agriculture for girls), Maulde, Ovciyssche, s’Gra- 
venwezel, Tessenderioo, Virton. 

Grant-aided domestic agricultural science sections at Appelterre, Balegein, Champion, Jo- 
doigne, Bessegem, Waremme, and Zeelhem. 

Agrommical Courses attached to private institutions and Agronoimcal ('oitrses in the AtJu’- 
fiSes royaux’* and Intermediate State Schools (About loo lectures are (.)rganised every yeai' in 
normal times). 

Elementary Agricultural Educaction. 

Primary professional agricultural sections for boys at : Ansegheni, Ath, Aywaille, Basse- 
velde, Beauvechain, Bergilers, Braine-le-Comte, Bnigelette, Dilbeek, Frasnes-lez-Buissenal, 
Huldenberg, Bichtaert, Bonderzeel, Moll, Nodebais, Peruwelz, Proven, Saiiit-Gilk;s (Waes), 
Tirlemont, Thielen, Westerioo. 

Grant-aided schools of agficuUural mechanics at at Avelghemj Fleunis, and Benze. 

Professional agricultural schools and temporary schools of agricult Hra I mechanics for young 
.men. 

Primary professional agricultural sections for girls at Borsbeke, Buret, Tavigny, Heverle, 
Xer, Bank, Vezon (Hainaut), Vorst. (Xhese usually each have about zo pupils). 

' TtmelUng'domesHa agricultural science schools. During the 3 years 1 91 2 -191 4, 55 courses 
very welFattended,. were organised, Xhe number of girls wishing to attend these' schools 
^ways much larger than space admits, which is a proof of the great utility of these courses. 
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Popular Agriclxtur.\l Education. 

Lcciures ‘^iven. by Slate Agronomists. Gencraliy given on the occasion of a meetiiig of agri- 
cultural or other Societies : these meetings alTord opportunity for tlie agronomists to make 
themselves known to the fanners. 

Agricultural lectwes for nditlls (more than 2uoo yearly). 

Lectures for farmers. 

Agricultural courses for soldiers (406 in 1914). 

Lectures on poultry -keeping (4cS in 1913-191.)). 

Lectures on bee-keeping in i(ji 

Special lectures (organisation of a.griciiltural loans at rediieed interest^ demonstration 
of rational feeding of cattle, experimental plots : the latter have facilitated the comparison of 
the returns ailorded by different kinds of cereals ; p<3tatoe3, beetroot ; they have also shown the 
advantage of using fertUisers, 

State ITortxcultur.\l Schools. 

'State Intermediate Schools of Practical Horticulture at Vilvorde (Ghent). 

Gr-\xt- AIDED Schools of Horticulture. 

Horiiciilfural Schools at Caiisbourg, hi^ge, INfons, Toiimai. 

Horticultural Sections for men at xlfflgem, .Antwerp, Alost, Avelghem, Hoejdaert, Kiiesse- 
laere, Ea Eouviere, hesdain, Eokeren, AIout-Saint;Aniand, Namur, Oveiyssche, Roulers, 
Seraiiig, Tiliange, Verviers, Weselmael, Wetteren, Zele. — For girls at Remagne (Rondu). 

Lectures on Fruit growing at Aiitweri), Bomhan, MaJines, Eennicq-St-Quentin, Nivelles, 
Tirlemont, Vilvorde, Bniges, Roulers, Waereghera, Alost, Ghent, Granimont, Sottegem, 
Ath, Toumai, Huy (Statte), Eiege, Hasselt, Tongres, Gembloux, Namur. 

^ Lectures on Market Gardening at Antwerp, Tirlemont, Vilvorde, Ghent, Granimont, Tonr- 
nai, Huy, Ei^ge, Hasselt, 

Temporary courses of Fruit growing (in 20 lessons on commercial methods of planting and 
exploiting Orchards ; the teaching, of the theory and practice of espalier fruit growing in the 
localites where this form of plantation is advisable, etc.). 

Temporary courses of Market Gardening (in 20 lessons dealing with modem commercial 
methods). 

Lectures on Fruit and Flower growing and Market Gardening whose main object is to intro- 
duce new methods into the professional centres. 

State Central Schools of practical f.\rriery atMolenbeek St. Jean. 

Institutions attached to the teaching of agriculture : Station of agricultural che- 
mistry and physics j State Station of Dairying, Station of phytopathology, Station of agrictdiural 
entomologg y, Station for the improvement of seeds, attached to the Agricultural Institute of 
Gembloux. These stations also have an infonnation department for the benefit of farmers. 

^ State Botanical Gardens at Brussels. 

Agricultural libraries (149 in 1914). 

The estimates for agricultural education, the cost of which was de- 
frayed by the State, allotted in 1914 489 310.75 francs for agricultural 
instruction, and 191 619.02 francs for hortiailtnral instruction. la the 
same year the Iiistitut'de Gembloux disposed of a sum of 136 625 francs 
for the staff and 47 200 francs for apparatus : the state Intermediate 
School of Practical Agriculture at Huy had at its disposal 26575 francs 
for the staff and 13 200 francs for apparatus, etc. 

In ' 1914, the grants made to free agricultural schoob and sections 
alw'ays' varied from a miniinuni of 1275 fr. to a maximum .of 5000 fr» ; 

%r' 
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those apportioned to the grant-aided domestic and agricultural schools 
and sections varied from 245 to 6600 fr. The total grants aiiioiinted to 
21 255 fr. for the primary" professional agricultural sections ; 18 625 fr. 
for the courses in the private institutions of Intermediate education, 
40 000 fi. for agricultural courses for adults ; 8 oo (3 fr. for agricultural 
courses for soldiers, 6300 fr. for courses in bee 4 :eeping ; 6 25a-fr. for courses 
in poultry keeping, 15 750 fr. for lectures on agricultural subjects given 
under the patronage of independant agiicultiiTal associations, and 20 780,75 
fr. for travelling agricultural schools. 

The report reviews the conditions in each of these institutions during 
the scholastic i^ears from 1912-13 to 1916“ 17 mid their position at the end 
of hostilities. Many of the schools had lost, during the period of the war, 
their scientific collections and libraries, etc., this being particularly the 
case with the Institute of Gembloux. During the 6 scholastic years from 
1912 to 1917 this Institute was attended revSpectively by 164, 179, 157, 75, 
65, and 1 17 pupils. 
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714 - Meteorological Stations in Ecuador.— Coding, F. W., in the Monthly Weather 
Review, Vol. 48, No. 2, pp. 99-100. Washmgton, Febniaty, 1920. 

Given the importance of forecasting weather conditions, a question 
already conceded in many countries, for the benefit of the agriculturist, 
the technical Office of the Association of Agricnlturists of Ecuador has 
decided to inaugurate a network of stations throughout the coastal pro- 
vinces, including the Galapagos Islands, particularly with relation to tro- 
pical crops. 

With this object in view 50 farms have been selected at convenient 
distances, each being pro\dded with maximum and minimum thermometers 
and rain gauges ; observations on the temperature and rainfall will be re- 
corded daily, as well as the rate of plant growth. These observations will 
be published in a quarterly bulletin. 

With data collected during several years it will be possible to, forecast 
approximately what the weather will be for the month and season as well 
as the frequency of adverse conditions. 

These deterniinations will enable the f aimer to calculate in advance, 
as far as possible, the most favourable time to plant and harvest the 
various crops. 

Stations have thus far been established at Baba, Barraganetal, Chobo, 
Rocafuerte, and Tonguel 

715 - The Climate ol-Cyrenaica with Special Eeferenoe to its Influence In the Cul- 
' tivation' of Cereals, — Honti, 0., ia V Italia agficok,YQQX No. ii, pp. 3‘2’5“336 

5 plates. Hacenza, Nov., 1919, 

There are 2 winds of special importance with regard to the cultivation 
of cereals: one beneficial the other injurious, namely, the north west wind, 
fresh and wet,' and /the ■‘-ghibli'''';'or' desert wind, which, blows from the 
south. ',Thevstrongwinds of ''the'' south begin, tO' blow in; October and ceavse 

A',,'"' '4, 
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in June, tlitis accompan^'ing the entire vegetative growth of the cereals. 
The}^ are most injurious during the months of April and May, especially 
in the latter half of May, because this period exactly' corresponds with 
that of the formation of the grain,' just when the plant requires a maxinium 
of nourishment. The “ ghibli '' is a great obstacle to nutrition and, con- 
sequently; to the formation of the grain becauses it increases evaporation 
from the soil as well as transpiration, but it keeps the atmosphere dry 
and thus prevents the development of fungoid disease. ‘Rust is almost 
unknown in Cyrenaica except at the bottom of some excessively damp 
valleys. 

The north-west winds blow’ all the year round and their action is 
particularly favourable in the spring, when they prevail over the south 
wind and refresh the air, causing a fall in the temperature and increasing 
the moisture^ in the atmosphere, thereby avoiding the danger of 
scorching. 

Temperature. — The average annual maximum temperature is 
2I.6 oc>C and the average annual minimum temperature is 11.48° C, so that 
the average annual thermometrical variation is about 10° C. It can be 
affirmed that the difference between the day and night temperature is 
rarely more than 10° C ; the climate is then, strictly Mediterranean in 
type. The maximum temperatures occur in the months of June, July 
and August and it is exceptional for the thermometer to exceed 40° C. 
The minimum temperatures occur in February ; it is very unusual for the 
therp-iometer to fall to zero. During 4 years' observations the lowest tem- 
perature reached was + 1° C. 

The following are, the average temperatures, for each month in the 
year ; — January, 8.71® ; February, 9.47° ; March, 12° ; April, 16° ; May, 
18.12° ; June, 23.83° ; July, 24.60° ; August, 23° ; vSeptember, 17° ; October 
14° ; and December, 11.23°. important time for sowing is betw^een 
^the end of October and the end of December. Germination is rapid and 
during the succeeding months, vegetative development never stops. The 
month of January, with an average low temperature, greatly favours 
tillering ; March and April have temperatures which favour amazingty 
first the vegetative growth and then the inflorescence. May with its aver- 
age of 18° C favours slow ripening in the hot weather of earty June. It 
can therefore be concluded that the climate, as regards temperature, is 
very favourable to the development of ah autumn and spring crops and, 
consequently, to production of cereals. 

I Right. — Generally speaking the sky is very brilliant and it is very 
rare to have the sky overcast for the whole day, whilst fogs are almost 
unknown. The months of December, January and February, have the 
greatest number of dull days ; the months with the largest number of fine 
days are May, June and July. Taking an average of 100 days, in one year 
there are : — 17 % dull days, 42.20 % cloudy days and 40.50 % fine 
days. From this point of view also, the conditions are excellent for the 
development of the ' chlorophyl tissue. The light is intense' especially 
.in the spring when the plants reach thdr highest point of development. 
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Atmospheric precipitations. — Snow and hail are unknown and 
sleet falls only on very exceptional days, melting as soon as it reaches the 
ground. Rains are usually frequent and, what is most important, well 
distributed. From observations taken during 3 years and reliable inform- 
ation' it appears that rain falls from October to the beginning of May. 
In October and November the fall is slight but sufficient for the germi- 
nation, of the seed. The rainfall for the whole of 1917 was 25.2 in. The 
rainfall during the period of growth of cereals from October, 1916, to May, 
1917, was 14.3 in., and the rainfall during the growth period of cereals 
from October, 1917, to May, 1918, was 23.9131. From observations extend- 
ing over 3 years the following average data vere obtained for atmospheric 
precipitations during the growth period of cereals : — September nil ; 
October 2.1 in. ; November 1.2 in. ; December 3.3 in. ; January 3.3 in. ; 
Pebruai37‘ 2.9 in. ; March 2.7 in. ; April 0.65 in. ; May 1.2 in. ; June, nil. 
Torrential rains seldom occur and the rain falls gently, often accompanied 
by wind. From certain information it can be conduded that, during a 
period of 10 years, it is possible to count on 4 wet years with more than 
19.5 in., on 4 years with an average rainfall of 11.7 in. to 19.5 in., and on 
2 dry years with less than 11.7 in. 

Sowing time and meteoroeogicae conditions. — The following 
are the returns for barley. 


Cwt. per acre 


Growth Period 

Harvest time 

— 

Grain 

straw 

End of November , 

- May 10 


18.37 

Hid December 

! May 20 

9.08 

13.27 

December 

June 10 

4.1 

7.9 

Jamiary. . . . . j 

June 10 ! 

2.65 

1 

2,65 


These data show dearly (if the factors of labour, quantity of seeds, 
method of sowing remain the same) that the crops obtained, both for wheat 
and barley, are directly related to the period of sowing ; if the seed is sown 
early, the harvest is earlier and the 3deld is considerably larger. 

These data therefore indicate early sowing ; indeed it is obvious that 
it must be so, because in zones wheie there^ is not much rain, and where, 
at the end of April it ceases entirely, every effort must be made for the 
cereals to ripen, soon after the first fortnight in June for wheat, and si- 
mikxly in May for barley. If the ripening process takes place within 
these limits there will always be suffident moisture in the soil to nourish 
the seeds. The best season for sowing is from October onwards, as soon 
as the ground is soft (rain penetrates to about 10 cm. in compact soils) 
until the end of December. 
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716 - The Climate of California and its Effect on the Growth of Fruit Trees and Vi- 

BCS. — WiCKSON, E. J., in The Cahfornia Fruits and Hoid to Gron' Them, pp. 9-24 j 
San Frandscx)y 1919. 

The cHef characteristics of the Californian climate are : — freedom 
from extremes of low temperature ; an abundance of sunshine ; an atmo- 
sphere with a low percentage of humidity. 

The function of heat in fruit production. — The temperature 
conditions may preclude the success of a fruit tree either b}^ destro3dng 
it outright, by dwarfing it, or by preventing it from setting or ripening its 
fruit. Extremes of temperatures may lead to the death of plants, whilst 
insufficient or excessive mean temperatures may prevent the formation 
of fruit without killing the plant. 

The following figures indicate the lowest temperatures in several 
Californian localities (coast and coast valleys, interior valleys, and foothills) : 

(1) Coast and Coast Valleys : — Eureka ii.i<^ C ; UMah 6.6°; Cloverdale 
9.40 ; Napa 10. ; San Francisco 6-1®; San Jose 10°; Gilro}^ ii.i° ; 
San Mguel 6.i<^ ; Eos Angelos 150 ; San Biego 13.3®. 

(2) Interior Valleys: — Redding lo*^ C; Red Blufi 10°; Oroville 8.3^; 
Marys\dlle 10.50 ; Sacramento 10.50 ; Merced 8.8^ ; Fresno 9.4® ; Tulare 
City iqo ; Colton 10.50 ; Imperial 

3) Foothills : Nevada City 2.2^ ; Colfax 4.40 ; Auburn 6.6^ ; Jackson 5.5*^ ; 
Porterville lo^; Redlands io«>. 

In cannot be said that in any region of ’ California there is any reason 
therefore to fear winter killing of fruit trees. The absence of extremes 
of temperature, and the very long growing season combined with the sum- 
mer heat are sufficent to ensure uniform ripening of the grape, a fruit 
very exacting in respect of temperature, 

BoussiNGAumT has shown that there should be a month at least, 
the mean temperature of which does not fall below 19® C, to ensure 
a thorough ripening of the grapes. In California, this temperature is 
maintained throughout the whole summer instead of lasting only 
I month. ' 

Tabue I. — Average Simmer Temperature in California, 


Coast 

and Coast Valleys 

TempC" 

latnre 

OC. 

Interior Valleys 

Tempe- 

rature 

°C. 

Foothills 

Tempe- 

rattire 

®C. 

Upper Eake, .... 

300.O 

Redding 

26®.6 

Auburn 


Napa 

i 8«.3 

OroviUe 

26 ®,I 

Colfax. ...... 

23®.6 

Ilvermore i 

200.5 

^ Marysyiile 


Georgetown. .... 

29^4 

San Jos6 

I 9®4 

Sacramento. . . . 

22° 2 

Caliente . . .... 

27^7 

Hollister ^ 

1 80.8 

Merced, ' 

26®. I 

Fall Brook 

20®,0 

Santa Barbara . . . 

1803 

Fresno. 

26®. I 

Redlands 

25°.o 

Eos Angdos . . . . ^ 

2 I».I 

Tulare . ...... 


San BemardinO'. . . 

23‘>.G 

San Diego | 

20 ®.O 

River^de. ..... 

22°.7 

toi Jadnto .... 

23^.b- 
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High temperatures are accompanied by slight cloudiness, and, con- 
sequently, an abundance of sunshiiie, which is essential for the normal 
ripening of fruit. Table II gives the data for the normal doudiness in, 
California, rated from o to lo. 

An interesting comparison may be made between these and the data 
referring to the eastern regions of the United States, where fruit growing 
is much less developed, and where vines are limited to small areas favour- 
able to cultivation for topographical and hydrographical reasons (see. 
Table III). 


Table II. — Normal Cloudiness in California. 



IVIarch April i 

Hay 

June 

July! 

i 

Aug. 1 

1 

Sept 

Oct. 

Nov. 

Average for 
9 months 

Red Bluff. .... 

1 

j 

. 4.4 

4.2 

3.6 

i 

i 1.9 

I.O 

0.7 

L3 

2 4 

3.4 

25 

Saamnento 

* 1 3.9 

3-5 

1 2.7 

i 1*5 

0.5 

0.4 

i.i 

1 2.0 

2.8 ! 

2.0 

San Francisco. . . • 

• i 4.8 

4.3 

1 4.2 

! 3*S 

4,3 

i 4.8 

3-5 

j 3*3 

3.8 ; 

4.0 

Fresno 

• 1 4*3 

2.9 

! 2.7 

! 1.5 

0.7 

1 0.9 

1.4 

2.2 

i 2.8 

2.2 

San Diego 

^ • 1 4,s : 

4-4 ; 

5.3 

: 4,8 

4-3 i 

i i 

1 3.9 

i 

3-7 

i 3-^ 

j 

1 3,3 : 

4*3 


Table III. — Normal Cloudiness in Eastern United States. 


Mese 

March 

April 

May 

June 

July 

tb 

< 

Sept. 

Oct 

Nov. 

Average for 

9 months 

Rochester, N. Y. . • . 

6.6 

5.4 

5*2 

4*9 

4.6 

4.6 

4,9 

6.0 

7.6 

5.5 

New York, N, Y. . . . 

5-5 

5*3 

5*2 

4.9 

5*0 

4.9 

4-7 

4.9 

5*2 

5.1 

Philaddpliia, Pa. . . • 

5-6 

5,4 

5*1 

5*0 i 

5-0 

4.9 

4,8 1 

4*7 

5*2 , 

5*1 

Baltimore, Md. .... 

5-4 ^ 

5*1 

5*1 

4.9 i 

4.8 

4.9 

4*7 1 

4.6 

4*9 

4*9 

Cleveland, Ohio.. • . - 

6.4 ; 

5*3 

4,9 

4.6 1 

4*3 

4’3 

4-9 1 

i 5-7 

7*3 ^ 

5-3 

Grand Haven, Mich, . . 

6,2 1 

5*4 

4.8 

4.6 

3.8 

1 4>o 

4-4 1 

5.6 

7*3 1 

5*1 

Jacksonville, Ha. . - . 

4.2 ; 

4,1 

4.1 

5.1 

4.8 

j 4*9 

5*0 i 

i 

4*5 - 

4.5 

New Orleans, I#a. . . - 

4.8 ; 

4.8 

4*3 

4*7 

4.9 

'4.7 

4*3 

3*5 

4*5 

4*5 


It is noticeable that at the coastal points of California, the average 
doudiness is almost twice that of the interior valleys, whilst in the east 
of the Rock}^ Mountains the opposite is evident, that is the interior regions 
of Western New York, Ohio, and Michigan have a greater cloudiness than 
the Hudson River, New Jersey and Delaware regions near the Atlantic 
sea board. 

A'Tmosphbric HUMiDil'Y. — Water vapour combined with high tem- 
perature favours the development of fungoid disease. But in California 
the percentage of humidity is high in the winter and low in the summer ; 
on the east of the Rocky Mnts. conditions are reversed. It follows then 
that fungoid disease is rarer and less serious in California. The water vapour, 
however, absorbs a considerable amount of light and heat, both important 
in the ripening of fruit. Dry air is therefore more favourable to ripening. 

[tw] 
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Tabi^e IV. — Normal yelaiive humidity at certain Stations in California. 



* April 

May 

June 

July 

! August •' 

Sept. 

1 October 

Nov. 

Average 

Apr.-Nov. 

Eos Angeles . . 

* : 73-1 1 

75-2 ; 

73-6 I 

75-4 

1 76.2 ■ 

72.9 

i 74-3 

66.6 

J 73-7 

Fresno .... 

• 1 59.3 1 

52.7 

42.4 : 

34-7 

! 34-7 : 

43-6 

55.1 

i 64.1 

: 4 S -3 

Sacramento . 

. ! 67.6 i 

67.6 , 

66.1 1 

59-8 

■ 59-8 ; 

59-0 

62.4 

; 66.8 

63.6 

Red Bluff. . . 

. i 61.9 , 

56.S i 

43-7 

35-6 

■ 35-3 : 

43-6 

51.6 

60.7 

; 48.6 


An interesting comparison is made %vitli the Eastern and Sotithem 
States where fruit cultivation in practised to the same extent. 


Tabi.e V. — Normal Rela-tivc^ Humidity in Eastern and Soiftkern States. 



April 

May 

June 

July 

August 

Sept. 

October 

Nov, 

Aver- 

age 

April- 

Nov. 

Jacksonville, Ha . . 

72,3 

73,0 

77,6 

78,6 

80,9 

82,9 

79.8 

82,2 

78.4 

PMadelpMa, Fa . . 

63.4 

68,9 

69,2 

68,6 

71,2 

75,2 

70.7 

73,6 

70,1 

Rochester, N-Y . . ■ 

67,8 ; 

68,6 ; 

69,1 ! 

67,3 

70.7 

i 75,2 

75,6 

76,2 

71,3 

Gand Haven, Mich. . 

70.9 

7 M I 

73,7 i 

69,0 

73,1 

i 75,0 

75,7 

79,1 

73,5 

St.-I^uis, M. . . . . 

1 63,7 i 

67,8 1 

68,8 ! 

66,3 

67,3 

! 70,2 

65,9 

71,1 

67,6 

New Orleans, Ea. . , 

1 76,0 1 

74,2 i 

78,1 

78,3 

78,8 

1 77,3 

74.0 

79,4 

77,0 

Galveston, Texas . . 

1 84,6 

78,0 j 

i 

79,0 

77,4 

78,1 

1 77,2 

75,6 

80,4 

78 8 


In California, the constant high temperature, continuous sunshine 
and dry air, taken in connection with the soil fertility, and the length 
of season without frosts, ensures early and well formed fruits and abundant 
fruit crops from both trees and \dnes. 

717 - Elect of Temperature on the Geographicsal Distribution of Different Species 
of OpuntiaL^ — Uphof, J.C. T., in The Journal of Ecology, Vol. VIII, No. i, pp. 41-53 
pi. I, figs. 6. Eondon, March, 1920. 

The results of a study of the various degrees of resistance to cold of 
different species of cacti, growing in the desert of Arizona. The labora- 
tory work was done in the Department of Botany of the University of Ari- 
zona, and the field observations were conducted in the deserts and moun- 
tain regions of Southern Arizona, especially in the vicinity of Tucson, 
It appears evident that the geographical distribution and the height 
at which cacti being entirely adapted to a dry climate are found, is mainly 
dependent upon the resistance to cold of each particular species. 

The vertical distribution of Opuntia spp. depends entirely upon the 
minimum temperature in winter. Some specimens taken from the de- 
sert and planted in the environs of Mount Eemmon (2790 m.), grew well 
in the summer, but succumbed in winter, 

A comparison is' made in the following table of the absolute minimum 
temperatures in and near this mountain group, 1913-14 : — 


[iw-i'ii] 
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E^levatioa 

Absolute min, 
in winte.r 
oC. 

Elev^atioii 

Absolute min. 

in metres 

in metres 

ill winter 

— 

— 

— . 

— , 

723. • • 

... — 2.2 

2100 . . . . 

. . — 7.2 

1200 . . . 

. . . - 3-8 

2400 . . . . 

■ . —12.5 

1500 . . . 
1800 . . . 

i i 

Ui Ut 

b 

2700 .... 

■ ■ — 12.5 


During the winter 1912-1913, the temperature at Tucson fell as low 
as — 14® C., and thousands of small plants of Carnegia giganim were killed,, 
whilst old plants with thick integuments (e. g. thick cuticle, crystal healing 
layer and thick walled la^’^er) were not damaged in the least. 

The following experiment was performed : — Pieces of integument 
were dissected and wrapped carefully round the bulb of a thermometer, 
put into test tubes, the openings of which were closed with plugs of cotton. 
These were then placed in a glass cylinder filled with crushed ice, and in 
this way a temperature of o^^C. was easily reached. The rapidity of pe- 
netration of the cold is dependent upon the thickness of the integument, 
the specimens with the thicker cuticle obviously being more resistant to 
cold. The following table gives a summary of the experiments : 


Name of plant 

Thickness 

..f 

cuticle 

Thickness 

of 

crystal 
bearing iaver 

Thickness 

of 

thick-celled 

layer 

Average time 
of 

penetration 
of o® minutes 

Opmiia fulgida 

10-12 

• 

25-30 

QO-IIO 


0 . atimnica * • • 

12-18 

20-25 

95-120 

■ — 

0. Bigehwii, 

12-20 

18-35 

85-105 

— 

0. mamillata 1 

15-20 

15-25 1 

90-115 

— 

0. casiillae i 

15-20 

30 42 1 

100— 120 

• 63.3 

0 , sp. Biirbank special ” 

1 5-8 

30-30 

70-87 

32.6 

0, ficus indica {from Malta). . . . . ! 

i 5-10 

30-38 * 

55-75 

35-0 

0. EUisiana. 

1 12-15 

25-25 

75-130 I 

79.3 

0. fusicauUs 

1 10-12 

20-30 

87—98 

38.6 

0. ficus indica (from Sidly) ..... 

1 12 15 

j 30—40 

i 62-74 

40.6 

Camegim gigantea 

1 10-25 

j 20-42 

1 90-145 

— 

Echinocactus Wislizeni 

1 10-20 

1 25-35 

1 90-120 

i 

■ — 


Since the lowest winter temperatures in the desert are generally of 
short duration, a cactus plant having a thick integument may pass through 
such a period practically uninjured, even though the temperature may 
be low enough to be fatal to the protoplasm. A thick integument protects 
the plant against sudden and severe changes of temperature at any season. 

At very high elevations, or in northern climates, where severe cold 
is of longer duration, the integuments even if thick are of no protection to 
sensitive plants, so that the geographical distribution of the spedes is 
in keeping with the capacity of f he protoplasm to withstand certain low 

[ni] 
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temperatures. TMs quality, and also the fatal temperature, varies with 
particular species. 

The following table shows the results obtained in the author's expe- 
riments : 



Temperatures 

nifereace 

j Temperature 




in 

terapemture 

1 of 


1 Plant 
damaged 

Plant skilled 
outright 

j Surrounding 
air 


1 oc 

OC ! 

OC 

OC 

Opunlia casiillae . 

■ . . — I40 

: — 17 : 

3 

— 20 

0 . sp. ‘^Burbank speciar’ . . • 

. . . 1 ^6 

— 8 

2 

, — 20 

0. ficus indka, ilalta 

. . . — 5 

— 6 

I 

— 20 

0 . Ellis imia 

. . . — 16 

— 18 

2 

— 20 

O.fusicatilis 

. . . : — 8 

— 10 

2 

— 20 

0 , ficus indica, Sicily 

. . . ; — 5 

— 8 

3 

— 20 


The cold resisting quality of protoplasm is an hereditary physiological 
characteristic. 


718 - The Factors of “Light” and “Temperature” in Relation to Crop Production 
in Southern Italy. — See No. 724 of this Review. 

719 “ A New Variety of Asphodel Produced by the Action of the Marine Climate 
at Cdtes-du-Nord, France. — Daniel, D., in Cmptes rendus de rAcademie des Sciences, 
Yol. 170, No. 22, pp. 1332-1333. Paris, May 31, 1920. 

The author has obtained remarkable modifications in Asfhodelus 
Mens by growing it for 20 years in his garden at Erguy (Cdtes-du-Nord), 
which is laid out on sand dunes covered with 80 cc. of transported vegetable 
mould. The original plants came from the Rennes Botanical Gardens, 
The new type differs from the old one in its greener hue ; its smaller, 
more numerous, and thicker set leaves with their very different structure ; 
its thinner stalks ; its branched, longer and looser inflorescences ; later 
flowering ; the shape and small size of its fruits and seeds ; etc. 

The new form retains its acquired characters whether propagated 
by cuttings or seeds, A. luieiis is a southern plant, which so far as the 
author knows, has hitherto produced no new varieties when cultivated 
in gardens. 

720 - The CoIioMal Function in the Soil and the Characteristics Depending Upon It 
~ Praxolongo, U. (Daboratorio di CMmica Agraria della R. Scnola Sup. di Agricoltura 
di AUlano), in Stazioni SpefimentaU Agmrie Italiam, vol. EIII, Parts i, 2 and 3> PP- 5 ” 2 i 
2 diagrams, biWiograpIiy. Modena, 1920. 

The problem of the analytical determination of the sum of the colloidal 
constituents in the soil has arisen on account of the growing importance 
assigned to them. It will, however, remain entirely unsolved until the 
definition of the colloidal function upon which It necessarily depends is 
ascertained. Previous investigations by the author have shown that there is 
a simple proportion between the water content of the soil marked by Van 
BemmeIiEn's critical point [imft aUiq^m the vapour-tension curve , and the 


SOIL 

caEinsi®v"> 

AWD '' 

MICROBIOLO^' 




826 SOIL PHYSICS — TILLAGE AND METHODS OF CULTIVATION 


'miA&s 
'.to wamoBS 
OV 

'•fiOtOTATIOH 


anioiiiit of water present in the soil when the phenomena of wilting com- 
mence. Hence, it is of interest to determine the relations existing between 
this critical point and the data obtained by the physico-mechical analysis 
of the soil, using an easy and rapid method of determining the critical 
point. Having duly accomplished this, the author 'attempted to deter- 
mine the ehect produced upon the position of Van BemmlEN's critical 
point of certain physical operations to which the soil is usnall}^ subjected. 
The experiments were made upon 12 soils, some coming from Argentina, 
and others from different parts of Italy. 

The comparisons made between the data obtained by physico-me- 
chanical soil analysis, whether carried out in the ordinary manner, or by 
the author’s more accurate and complete densimetric method, and the 
results obtained by the above-mentioned method of investigation, revealed 
no relation of dependence upon the physico-mechaiiical constitution, as 
it is usually defined. On the other hand, the data furnished by this met- 
hod, and taken as giving the colloidal content of the soil, dearly revealed 
a sensitivity to ordinary physical and chemical action (heating, freez- 
ing, etc.) which no other characteristic had hitherto attained ; these data 
thus represent, in an equally distinct manner, the variations, which from 
an agricultural point of view, are brought about on soils by this action. 

The results obtained, and the deductions drawn froin them, therefore, 
allow us to assign a scientific and practical value to Van BemmeL^^n^S 
critical point which has proved itself worth further study. The behaviour 
of the isotherm of vapour tension on the soil, which is a function of its 
colloidal content, is another soil characteristic that is important from the 
agricultural standpoint. 

721 - The Use of Explosives for Breaking Up the Land in the Province of Leecej» 
Italy (i). — Maxnarini, a., in I Campi, Year III, X’o. 16, p. 2. Rome, April iS, 19^0. 

The results of some experiments on breaking up land by means of 
explosives in the Province of Tecce. 

Mines with a charge of 30O gm. were drilled at a depth of 60 cm. in 
squares, 1.30 metres apart, in a heavy deep soil. The effect of the explo- 
sion of these mines was to break up the ground completely to the depth 
of from 80 to 90 cm. The radius affected, in the case of one isolated mine., 
was nearly 95 cm.''' In the central portion, the soil was reduced to small 
fragments ; towards the periphery, great clods were detached. At a dis- 
tance exceeding 95 cm., there were many, deep, radial cracks in the ground 
with a ruasimum depth of 3 m. 

In an experiment carried out atOstuni, in compact calcareous soil, 
with a sub-soil of solid rock, a series of mines with a charge of 300 gm. 
was kid at a depth of 60 cm., the mines being 1.50 metres apart. The 
rock was entirely reduced to minute particles, and where the ground had 
offered greater resistance, there were deeper and more distinct radial 
cracks. 


fi) See J?., 1911, Nos. '2259, 3135; 1913, Nos. 671, 777 , 1398; 1913, No. 230; 1914, 
No.' 1092 ';i 9 i 7 j Nos. io7 » 1000 ; i9i'9,N05. 19, 685, 831, -1091 ; 1920, No. 494. { Ed .) 
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The third experiment was made in shallow soil with a sub-soil of 
Tecce stone ; theholes were drilled 2 m.. apart, and to a depth of 55to 6ocin,, 
the charges used being about 300 gm. The results of the explosion of an 
isolated mine were as follows : — For a radius of 40 cm. around the cen- 
tre, the rock was blown to fragments ; between 40 and 90 cm. from the 
centre, there was a ring of shattered rock, great splinters and masses 
having been torn of ; beyond 90 cm., the rock was traversed in all direc- 
tions by cracks splitting it up into polyhedric masses with sides from 15 
to 20 cm. long. At a greater distance from the centre, large radial cracks 
appeared that w^ere longer and wider than those produced in the other 
soils, perhaps because the rock was less hard. Where a series of mines 
had l^en exploded, although the interval between each was somewhat 
large, the rock was shattered, there being a quantity of minute frag- 
ments, few large blocks, and numerous cracks. 

The fourth experiment was made on shallow soils with a tufi subsoil ; 
the results obtained were almost identical with those of the third ex- 
periment. 

The cost of a charge of 300 gm. of explosive is in centimes, as fol- 
lows : — Explosive 12 ; detonators 7 ; i m. fuse 7 ; priming 5 ; string 
and paper 5 ; total 36. This method would not be economical for hand- 
drilled mines. It would be necessary to use perforating machines, or 
mechanical drills capable of making 200 to 300 drills 70 cm. in depth daily. 
Tan downers should form themselves into ,a consortium for the purchase 
* and working of these machines. 

722 - Sulphuric Acid and Fertilisers. — Batdmann-, m the Chemiker ZeUung, Year XLIV, 

No. 55 » PP- 346*347. Xothen, May 6 , 1920. 

The present scarcity of the raw materials required by the chemical 
industry naturally gives rise to restrictive measures, so that the riches 
of the soil have to be use-d with more foresight now, than before the war. 
A typical example of this is afforded by the sulphur and pyrites employed 
in the manufacture of sulphuric acid. The author has devoted his attention 
to the use of sulphuric acid in the production of the two main classes of 
chemical products, viz., phosphatic, and nitrigenous compounds. On 
the occasion of the celebration of the 25th. Anniversary of the Union of 
German Fertiliser Manufacturers, on Jan. 26, 1905, attention had already 
\ been called to the great problem, still unsolved, of the fertiliser industry 
and the dry treatment of phosphates without acids with a view to rendering 
them more available. Although the full economic importance of the ques- 
tion was not then realised, nevertheless experiments were undertaken for 
the purpose of partially, or wholly eliminating the use of sulphuric acid 
in the phosphatic fertiliser industry. 

From the statistics on fertilisers published by the International 
Institute of Aoriculture (i), it is possible to calculate the pre-war 

(i) See : B^orU Pfoduciimi and Consumption of Chemical Fertilmrs : 2nd Edition 1914^ — 
Internaiioml Trade in Fertilisers and Other Chemical Products Used in Agriculture. Nos. i 
^ etc. Published by the International Institute of Agricdture. 
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consumption of snlpliuric acid in tlie production of tlie above-mentioned 
class of fertilisers as fellows:— 

Metric tons 


World production of sulphuric add 5 ooo ooo 

European » » » 3 7oo ooo 

World production of superphosphate 7 500 ooo 

Corresponding world consumption of sulphuric acid 3 ooo ooo 

European production of superphosphate . 5 600 ooo 

Corresponding European consumption of sulphuric add 2 240 ooo 

World production of sulphate of ammonia i 057 ooo 

Corresponding world consumption of sulphuric acid 793 ooo 

European production of sulphate of ammonia 941 ooo 

Corresponding European consumption of sulphuric add 710 ooo 

Percentage of the world production of sulphuric acid used for superphosphate 60 % 

Idem of the European consumption 65 % 

Idem of the world production used for sulphate of ammonia 16% 

Idem of the European production 19 % 


These figures show that 3/4 of the world production of sulphuric acid 
is completely lost in the soil, when either superphospate or sulphate 
of ammonia are used, and at the present moment, we have no right to 
waste such an enormous quantity of sulphuric acid. 
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723 - The Composition of “ Betratra” Cake Used as a Fertiliser. — See No. 753 of 

this Review. 

?24 - Biological Factors Affecting the field of Agrictiltnrai Crops in Southern Italy. 

— Riyera, V. (Memoria della R. Stazione di Patologia vegetale), in Rivista di Biolo^n^ 

Vol. II, Part. II, pp, 22 Bibliography, i Plate, Rome, 1920. 

In preceding articles, the author has briefly treated of the problem 
of the low yields produced by herbaceous crops in the southern regions 
of Italy (i). He now publishes the results of his recent investigations 
as to the influence of light and temperature in an environment like that 
prevailing in South Italy. As the data are based on laboratory experiments, 
they are not entirely applicable to ordinary field crops, but they prove 
that, while a high temperature produces an acceleration of growth, light 
has a very pronounced effect upon the accumulation of carbohydrates. 
Of the two factors ''intensity of light ", and “duration of illumin- 
ation,'' the second is the more important. It would even appear justi- 
fiable to state that, under natural conditions, excessive light does not 
promote the growth and activity of the green organs of many plants ; 
on the contrary, the plant which grows both during the hours of sunlight 
and in darkness, regulates its development according to the number of 
hours of light it enjoys. The height, rreight, and the amount of starch 
accumulated depend upon the number of hours of light, whereas the tem- 
perature influences the age of a plant. To be more definite the chief ef- 
fect of a high temperature is to shorten the giowth period, while longer 
illumination acts principally upon the formation of plant substance. 


(1) See, R.f Marcb, 1920, No. 304. [Bd.) 
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Productivity is thus closely connected with these two factors, the first 
{a very high temperature) shortening the period of photosyiithetic activ- 
ity, and the second (longer illumination) lengthening it. In a climate 
like that of southern Italy, both these factors concur in shortening the 
period during which photosynthesis can take place . 

The problem of agricultural yield in southern Italy is principally a 
biological one, since the chief factors afiecting the afield depend upon 
physical and meteorological causes, which if they produce a structure 
better suited to the environment, give rise to functional changes in the 
plant that are unfavourable to the production of heavy yields. 

The cause of low yields must principally be sought for in the obstacles 
that the plant encounters during its life, and chiefly during the period that 
terminates its assimilating activity. The plant is a living laboratory, 
and the larger the total of work accomplished, the more it produces, ac- 
cumulates, and increases in size. In the balancing of profit and loss that 
closes with the ripening the seed, the total results of the work which de- 
pend upon its intensity and duration are, when the accounts are made up, 
of the greatest importance. In the centre of southern Italy, intense work 
would, as a rule, be hindered by the brilliant light and high temperature, 
whilst the duration of the work is shorter owing to the longer nights. 
The working hours at the disposal of a plant growing in northeiu countries 
are usually much longer, although in these latitudes, the growth period 
tends to decrease. In the southern regions of Italy, the theoretical dur- 
ation of the work, as far as it can be calculated from the hours of sunshine, 
is decreased by more frequent and longer periods of inactivity dming the 
light. In regions of intense light and heat, the assimilation curve of wheat 
drops suddenly after midday. Whether this is directly due to too 
prolonged an exposure to intense light, or to an excessive acceleration of 
transpiration (though the plant protects itself against this by closing the 
ostioles of the stomata thus greatly reducing photosynthesis), or whether 
it is due to both these causes combined and also to the heat, it has the 
same effect, namely that for several hours of the day, in May and especially 
in June, no photosynthesis takes place. These hours must be regarded 
as representing the debit side of the plants budget, for what it loses by 
respiration is not balanced by a corresponding amount of assimilation, or 
by the absorption of sufficient food substances from the soil. 

The injury caused by the dryness of the air or soil, when not such as 
to occasion the death of the tissues, is chiefly due to the same causes na- 
mely, the suppression of transpiration, and consequently the cessation 
of photosynthesis owing to the diminution, for a longer or shorter period, 
of the turgidity of the leaves. The fact that plants which have been E- 
berally manured, especiahy with nitrogenous salts, or have been rearoi 
with copious supplies of water, wilt more easily, and thus produce fighter 
crops than unmanured plants in dry years, is also due the above-mentioned 
causes. This may be explained by the fact that the nutritive salts and 
the constant and abundant water supply produce tissues of less consistency 
and encourage a luxuriant development of leaf surface, thu^ increasing 

p^'4] 
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transpiration and evaporation. The loss of water sustained in this way 
is not compensated for by a corresponding developement of the absorptive 
surfaces of the root. 

While adraitting a loss of profit due to this suspension of work, we 
do not in any way exclude the possibility that, owing to the suspension of 
the activity of the chlorophyll, it may produce indirect injury (scorching) 
to the general economy of the plant, especially at critical periods, such 
as flowering and setting. In this case, the suspension of assimilation be- 
comes pathological, and the sign of a serious disorder affecting the most 
important functions of the plant's vegetative and reproductive life. 

From what has already been said, it is clear that the problem of the 
low yield of wheat in southern Italy does not only depend on cultural, 
economic, and social factors, but also upon more or less serious functional 
disturbances of the photosynthetic activity of the plant ; therefore it 
ought first of ail to be studied from the biological standpoint. The only 
means by which large yields can be obtained from these regions, even in 
the case of herbaceous crops, are the choice of the crops, combined with 
careful selection made with an eye to these difficulties, and the intro- 
duction of new species, or the creation of suitable varieties. 

725 - Observation on the Olive Flower in Italy.— Pirotta, r., in the Am della R. Ac- 
cadc-mia dei Fifth Series, Rendiconti, Classe di Sdenze fisiche, matematiche e 

natural!, vol. XXVIII, 2nd. vSeries, Xos. 1-2, pp. 3-9, Rome, 1919. 

As a result of repeated observation, the author is able to state, that 
the common olive tree [Olea enropaea) bears 3 kinds of flowers : (i) En- 
tirely monoclinal flowers with normal pistil and stamens producing fruit 
and seed ; (2) wholly polliniferous flowers ; (3) physiologicafiy stamini- 
ferous flowers, that is, with normal pollen producing stamens, but with 
a pistil that has become abnormal by the greater or less reduction of the 
stigma and ovary. These three kinds of flower sometimes occur on dif- 
ferent individuals, and there are olive-trees with monoclinal flowers (this 
is usually the case with cultivated trees, and those with staminiferous 
flowers (this type is the rarest among cultivated trees). Sometimes, on 
the same individual, two kinds of flowers are found, either monoclinal 
and physiologically staminiferous flowers, which often happens ; or mo- 
noclinal and staminiferous flowers, a much rarer occurrence. 

The 3deld of the trees depends upon the character of its flowers ; 
those with monoclinal flowers are the most productive, whilst trees with 
nionociinal and physiologically staminiferous flowers are much less fruit- 
ful and their produce is often small, or of inferior quality, and those with 
little else but staminiferous flowers are almost sterile. 

The staminiferous flowers of the olive, even when the pistil is much 
reduced, can easily be distinguished from the monoclinal kind, ^ that 
the tree bearing them, when it is in flower, differs in its whole general 
aspect. The inflorescences are longer, attaining % or or even the total 
length, of the bract, whereas in the case of monoclinal flowers the inflores- 
cences are short, and sometimes even so reduced as to be only % of the 
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length of the bract. The inflorescences themselves are more ramified 
at the base, and therefore to some extent have the character of a cyme. 
The flowers are more numerous, the bud larger, whiter and spherical, and 
the fully opened flower is larger. The entire flower becomes detached 
and falls (whereas in monodinal flowers, the corolla and stamens alone 
fall, the calyx and pistil remaining). The stamens are larger, and bear 
a greater quantity of yellow pollen ; the pistil is either absent {the ovules 
also lacking) or is represented by a small central mucro. 

726 - On the DetermlnatioBof the Poisonous Anmnites by Means of Colour Reactions. 

— Barlot, J.,' in the Compies rcndus de V Academic des Sciences, Vol. 170. No 11, 

pp. 679-851. Paris, March. 5, 1920. 

I. — Amanites treated with i or 2 drops of aquevous solutions of 
bases or strong acids give a certain number of colour reactions which 
can be utilised in the determination of various species and, especially, 
to distinguish rapidly the most toxic species. 

The 3 deadly poisonous Amanites react as follows : — 

(1) Amaniia phalloides, turns violet with ordmar3^ sulphuric acid: the colour is par- 
ticularlj^ deep on the leaflets and under the epidermis. The author considers that the poison 
of the fungus takes part in this reaction. According to Selmi {Siille ptomaine od alcaloidi 
cadavcfici, Bologna, 1S7S), the ptomaines turn violet with sulphuric acid, if the acid is used 
carefully. 

The other species studied gave the following shades with this reagent : 

Amanita pantkerina : dark brown changing gradually to brownish-purple ; 

Afuanita citrina: greenish brown ; 

Amanita muscana : light brown at the edge of the lamellae ; 

Amanita vaginata : pale brown; 

Ama-niia rubescens : loses its wine coloured appearance, and becomes discoloured or 
very pale brown. 

(2) Amanita paniherina, with potash solution becomes vivid orange, especially at 
the base and edge of the lamellae. With this reagent, the other species give the following 
shades : 

Amanita citrina : carmine brown no the edge of the hymenitim ; 

Amanita muscana, A. phalloides, .i. rubescens, A. vaginata. : nil. 

(3) Amanita citrina, and its var. mappa, becomes at once intense deep greenish brown 
with nitric acid. 

The other species give the foUoviing shades : 

— Amanita phalloides: nothing at first, then a fairly deep yellow tnilt. 

Amanita junquillea, . 4 . miiscaria, A. spissa, A. rubescens, A. tai^inafa, nil. 

II. — In addition to these reactions, which enable each species 
to be distinguished, the 3 deadly poisonous Amanites may be distinguished 
by a commion haemoreaction. 

A drop of fresh blood (the author used human blood and blood 
from sheep) is placed on the portions of periderm and stipe and pota^um 
ferrocyanide is added. After a few minutes. Amanita phalloides and 
Amanita pantherina become black; 'this effect is also produced with 
Amaniia citrina, but less intensely. Under similar conditions, the following 
species were not affected : — ' Amanita caesarea, A. muscaria, A. vagimia, 
A, vaginata var. fulva, and A* strangulaia. 
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111 tlie case of Amanita ruhescens, the brown coloration cine to the pre- 
sence of an oxidase renders it very difficult to observe-the vShacle. 

III. — The author mentions the characteristic colour reaction of 
Amanita jtmquillea. This edible species is scarce, but easily confused 
with AfmniM citrina. It turns instantly to yellowish brown, particularly 
just below the epidermis when a drop of eth^d chlorostannate dissolved 
in alcohol is applied. 

None of the following species show this reaction : — Amanita aspera^ 
A. Caesarea, A- citrina, A. mascaria, A. muscaria var. formosa, A. pan- 
ther ina, A. phalloides, A. ruhescens, A. solitaria, A. spissa, A.- strmigulaia, 
A. vaginata, and A. vaginata var. fuka. 

747 - Chemical Composition 0! the Australian Saltbush (Atrip lex semibaccataA 

— See N. 749 of this Reviexi}. 

72S — The Effect of Drying on the Germination of Cereals. — Sxapledon, r. g. and 

Adasis, M., in The Journal of the Board of Agriculture, Vol. XXVI, No. 4, pp. 364*381. 

London, July, 1919- 

During experiments conducted at the Seed Testing Station the author 
obseved the effect on germination of samples of wheat, barley, rye and 
oats: (i) Of drying the grain for 3 days at 40^ C, and (2) keeping the grain 
without preliminary diydng, for about 3 weeks compared with another 
part of the same sample whose germinating capacity had been determined 
when first received in the laboratory. The effect of drying w^as also ob- 
served on seeds that had already germinated or were germinating. 

The results obtained are important both from the point of view of 
testing cereals und conditioning the grain (kiln-diying before storing 
the grain). 

There is some risk in sowing the cereals early in the autumn immedia- 
tely after thrashing. In such cases it is advisable with wheat, barley 
and rye to kiln or air-dry the grain ; black oats should be air-dried for 
2 or 3 weeks. 

The results of the germination test made before drying the sample 
under examination, or after keeping for some weeks, resembles much more 
the germinating capacity in the field than that resulting from the tests 
made after receimng the sample. 

729 — ForumWeliyde Treatment of Maize Seed.— Richey, f. d., in The journal of the 

American Society of A ^ sronomy , Vol. XII, No. i, pp. 39-43. XVasliington, D. C., Jan., 1920. 

The author observed the effect on the germination of maize seed, 
of treatment with formaldehyde solutions of different strengths and for 
different periods, with a view to preventing the growth of fungi on seedlings 
grown in Water cultures. , Samples Were tested for germination both 
in water cultures and in sand- Treatment of maize with solutions of 5, 15 
and 25 cc. of formaldehyde per litre materially reduced the development 
of the seedlings grown in Water culture. The vitality of the seed, as evidenc- 
ed by the development of the seedlings in either water culture or sand, 
was not affected by treatment with a solution of 5 cc. of formaldehyde per 
litre. Treatment with the solution of 15 cc. off ormaldehyde per litre did not 
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materiaity ai^ect the seedlings grown in water culture, but nevertheless 
was injurious to germination and development in sand. Treatment with 
25, cc. per litre was markedty injurious. Soaking maize for 2 hours in 
a solution of 5 cc. formaldehjNle in 995 cc. of water, followed by a fumi- 
gation period from 2 to 24 hours in length, can therefore be recommended 
for checking the development of fungi, without interfering with the normal 
development of seedlings in water cultures. 

730 ~ GerminatloE of Seed of Tilia, Sambucus and Rubus^ — rose, r. c., in 

The^ Botanical Gazette, Vol. I#NVII, No, 4, pp. 2S1-308, bibliogr. of 3 5 works. Chicago, 
Hlinois, April, 1919. 

The author attempted to determine the conditions favouring the after- 
ripening and germination of the seeds of Tilda americana, Samhucus cana-- 
densis, and Rubus Idaens, and some of the chemical processes involved 
therein. Air-dried seeds planted in the soil over winter give a low percent- 
age of germination, and do not germinate if placed on a moist substratum 
at room temperature. Water absorption does not therefore seem to be 
the limiting factor for seed germination. 

731 - Response of Citrus Seedlings in Water Cultures to Salts and Organic E3dracts» 
— Biosazeale, J. F., in the Journal of Agricultural Research, Yol. XYIII, No. 5, pp. 267- 
274, pi. 2. Washington, D. C., Dec. i, 1919. 

The experiments described were carried out mainly at Riverside, 

^ California, in connection with other investigations relating to the causes 
of the malnutrition of citrus plants. !hemoii, grapefruit and several va-- 
rieties of orange seedlings were grown in water cultures, to which was 
added solutions of various salts or organic matter. 

Seedlings of various citrus stocks showed no characteristic differences 
in response to water cultures or in resistance to toxic solutions. 

Very dilute extracts of organic matter from upland peat (10 parts 
per million or more) produced a marked stimulative effect on the root 
growth of citrus seedlings. Corresponding concentrations of sodium 
nitrate or potassium chloride did not stimulate the root development. 
Calcium carbonate stimulated the root growth and exerted a pronounced 
antagonistic action to toxic solutions of nitrates and ammonium sulphate. 
Peat extracts in very dilute concentration {20 parts per million), and cal- 
cium carbonate, both protected citrus seedlings to a marked degree against 
the toxins of distilled water. 

The tolerance of citrus seedlings to alkaline salts is relatively high- 
The toxic limit for calcium hydrate was lOo to 120 parts per million^ 
for sodium hydrate 250 to 300 parts per million, and for sodium car- 
bonate 550 to 600 parts per million. When soluble organic matter 
(which is add in reaction, and stimulating to citrus seedlings) in concen- 
trations of 1000 parts per million or more, is added to a sodium carbonate 
solution of 400 parts per million, which in itself is toxic, a highly toxic 
solution is formed which kills the root tips of citrus seedlings. This reac- 
tion appears to be of practical importance in connection with thetoxidty 
I. of soils containing small amounts of sodium carbonate. 
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732 “ T!i0 Ardtto*’ Wheat, Obtained by Hybridisation, in My. — strampelli n., 
in Vllaliii agrmla, Year 57, No, 6. p. 177, i pi. Piacenza, Jtme 15, 192c. 

This new variety of wheat was obtained by the author at the Cereal 
Experiment Station at Rieti. It was derived from the cross Xarwe X Rieti 
which gives an excellent yield but ripens exceedingly late, after hybridi- 
sation with the a Japanese wheat « Akagomughi », of no cultural value, 
but \’ery early. It has the following characters : 

Eafs red, with an average density of 26, and a number of fertile 
spikelets varying between a minimuna of 18 and a maximum of 22 (aver- 
age 20) 

SpikeleishesLiing 4 to 5 fertile flowers ; the average number of caryopses 
per ear is 65 to 70, with a maximum of 75 and a minimum of 50. 

Glumes oval, with pronounced keel with a red tip, principal vein 
and secondary veins, with reddish brown edges. 

Falea, oval, lanceolate, edge reddish brown, beards of varying lengths 
increasing in size from the bottom of the ear (3, 5, 10, 15 mm.) to the tip, 
(45 or 50 mm). 

Caryopses, fine reddish colour, varying in size and shape according 
to their position on the ear, but inclined to be oval and slightly inflated, 
lobes round in section, and concave ventrally. Average length 6.3 mm, 
average breadth to 3.3 mm, dorso-ventral diameter 2.8 to 3 mm. 

Endosperm starchy. Weight of 1000 grains 35. 40 gm, weight per 
hectolitre 79 kg. 

Stalks strong, barely 80 cm. in height. 

Maturity very early ; in 1917, harvested on June 17 ; in 1918 (sown 
on the hillside, southern exposure, clay soil}, harvested on June 8; 
in 1919, cultivated on the cool plains, it was ripe on June 30, w’-hilst Rieti, 
could not be harvested before July 15. 

i ■ . Yield. The last crop gave more than 24.49 cwt. per acre. This 
wheat must be sown somewhat thickly. 

733 - The Production of Wheat for the Highlands of British East Africa by Hybridisa- 
tion and Selection, — Dowson, W. J., in Bulletin No. 4, Department of A^rimlture 
Nairobi, Brilish Eau Africa, pp. 1-16. Nairobi, 1919. 

The principal object in selection consists in the production of a strain 
of wheat with a good yield and at the same time resistant to various 
rust fungi (black stem rust = Puccinia Graminis; yellow rust P. gluma- 
nuM ; brown or leaf rust P. iriiicina.) 

The most promising variety from the point of view of resistance to 
rust, found on Eord Delameres estate, was the Italian wheat Rieti, and this 
subsequently constituted one of the parents for hybridisation experiments 
later on. 

In 1910-12, both at the Government Experimental Farm, Kabete, 
near Nairobi and also at Lord Belamere's estate, the following crosses 
were made : 

No. I, meU X Bobs (Australian). 

No. 2, Rieti X Glnyas ( » ). 

No. 3, Rieti X Australian 
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No. 4, Rieti X Xliew (Australian). 

No. 5, Egyptian No. 3 X Xhew. 

No. 6, » No. I X » 

No. 7, ® No. 4 X » 

No. » No. 2 X a 

No. 9y Rieti X Federation. 

No. 10, Early Rieti X Xliew- 

Rieti wheat was selected because of its resistance to aE the forms 
of mst. It was also discovered that the Egyptian wheats exhibited a 
high resistance to Puccinia Graminis but were occasionally susceptible 
to P. ghmmmm. 

The other parents, although not be relied upon to withstand rust, 
possessed on the other hand further outstanding qualities such as good 
quality grain, stiff straw, beardless ears, etc. 

During the season January to Eebruary 1911, the following crosses 
ivere made at Kabete : 


No. II, Bieti X Eed Fife: 

No, 12, Egyptian No. 3 X Yellow Fife. 

No. 13, » No. 3 X Nut Cut (Australian). 

No. 14, » No. 3 X ^Xoulds. 

No. 15, » No. 3 X Tliew. 

No. 16, » No. 4 X Thew. 

No. i7j Early Rieti X Moulds. 

No. iS, Early Rieti X Climese White. 

No. 19, Red Fife X Golden Ball. 

No. 20, Early Rieti X Robs. * 

The results obtained were encouraging and justify better hope for 
the future. Even now this work demands a special officer, who shall 
devote his whole time to the problem of plant breeding in general, in addi- 
tion to experimental work with wheat. 

A recent cross between the Canadian wheat Marquis and one of the 
best selections of the cross No. ii (Rieti X Red Eife) gives very promising 
Jesuits. 

Of the 20 and more hybrids originally created, only some 5 or 6 
have proved really resistant to rust, and at the same time fair croppers 
of good milling grain. 

The following is a list of selections from the most satisfactory hybrids 
thus obtained : 


1) Selections from hybrid No. 4 (Rieti X Thew). 

2) » j) No. 10 (Early Rieti X Thew}i 

3) ® ij No. II (Rieti X Red Fife). 

4) a ® » No. 12 (Egsnptian No. 3 X Yellow Fife}.’ 

5) ® » » No. 13 (Egyptian No, 3 X Nut Cut). 


Some of these hybrids have already been grown on a large scale and 
with success in a considerable number of districts : Machakos (Athi River) 
Nyeri, Thika, Nairobi, Nakuru, Moio,'Uasin Gishu and Trans-Nzoia. 

^ |fssi 
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734 - IniieritaEce of Waxy Endosperm Aieurone Colour, and the Correlation between; 

Endosperm Texture and Aleurone Colour of Maize* — kempton, j. h., m tie u, s. 

Deparimeni of A^^ncuUute Bulletin of Plant Industry ^ Bulleiinl^lo. 7^4. figs. 14^. 

bibliogr. of 16 works. WasMngton, D. C., June 26, 1919. 

In 1908 Mr. G. G, ConniNS found in a variety of maize imported from 
Cliina, a new type of endosperm wMch was entirely different from any 
others previously known. 

The 3 types already recognised are horny, starchy, and sweet. The 
cut surface of the endosperm of the Chinese variety resembled a hard- 
wax, and the texture was therefore designated cereous (waxy). 

This waxy endosperm was found to be alternative to horny endosperm^ 
behaving as a definite recessive character, no blending or intermediate 
stages having been found, which simplifies the observations and studies 
on inheritance and the behaviour of Mendelian characters. 

This bulletin reports the results of a series of investigations on t 
(i) The inheritance of waxy endosperm ; (2) the inheritance of aleurone 
colour ; (3) the correlation between endosperm texture and aleurone ; 
(4) the correlation between endosperm texture and aleurone colour. 
Crosses were made between the waxy maize and an Algerian variety 
of maize with a horny endosperm. 

Inheritanck or waxy endosperm. — In 1911, crosses were made' 
between the Algerian var (horny) $ X Chinese var. (waxy) ^ giving- 
the hybrid Bh 237, and between the Chinese var. (w^axy) $ x Algerian 
var» (homy) ( 5 , gi^dng the hybrid Bh 234. 

In each case, in the Fi it was evident that the horny character was 
dominant. The resulted in a monohybrid, in the ratio horny ; waxy 
= 3:1. A fact of considerable importance should be observed, namely,, 
that the deficiency in the waxy character, although negligible is constant, 
and could not be considered as due to chance or to calculative error. In 
the Fg, for example, instead of 25 % with waxy endosperm, the mean 
percentage for F^ and F^ is 23.9, showing a deviation of i.i %. 

The reciprocal crosses clearly indicated that, in some cases, the per- 
centage of male gametes bearing the waxy character was below that expect- 
ed. It lias not been possible so far to determine whether this observed 
deficiency is due to a higher death rate, reduced vigour, or a failure 
of equal segregation. 

Inheritance op aeexjrone coeour. — The Chinese variety possesses 
white aleurone, and the African variety coloured aleurone. Two and pos- 
sibly more factors are concerned in the production of the latter character. 
The percentage of white seeds obtained in the F^ of the hybrid Bh 234 
showed that the aleurone colour of this hybrid behaved as a unit character ; 
approximating 25 % white. The F^oi hybrid Bh 237 on the contrary,, 
fell into two individual groups ; approximately half the plants having 
a monohybrid and the other half a dihybrid ratio. 

To explain these phenomena, it is necessary to assume that aleurone 
colour is the result of 2 factors, which may be designated by the letters 
C and R. In the first cross {Bh 237), the Chinese parent had the gametic 
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combination cR cR and tbe African CR CR* Wben cR (5 fertilised 
CR 9 j 3, coloured seed would result, and this wbeii sown would produce 
tiie gametes CR and cR, wMcli 'would give a ratio of 3 coloured to i white 
when self-poilinated. If, however, cR (5 is fertilised with Cr $ , a coloured 
seed would result, which when sown would produce 4 kinds of gametes, 
viz. ; CR, Cr, cR, cr, and these when self -pollinated would result in 16 
different combinations in a di hybrid ratio of 9 coloured to 7 white. 

In the second cross (Dh 234) it is assumed that the Chinese parent 
had the gametic composition of Cr Cr, and the African CR CR^ When CR (5 
fertilised CR 9 > a couloiired seed would result, which when planted would 
produce the gametes CR and Cr, resulting 3 coloured to i 'white. There was 
deviation from this rule : gives in every case the hioiioliybrid 

ratio. 

An Fj plant of the hybrd Bh 237 'was pollinated with the Chinese 
variety, and the resulting ear had 34.17 % white, while another ear of the 
Bh 237 plant when self pollinated gave 25.2 % white seeds. Assuming 
that Dh 237 (segregating 3 coloured to l white) has the composition CR cR,- 
a* Chinese plant producing only c R gametes would be expected to give 50 % 
white crossed with Bh 237. 

The hybrid Bh 237 (CR cR) "^^hen self -pollinated, would give theore- 
tically 25 % white seed (25.2 % was observed). 

The Chinese hybrid (cR 9 ) would give theoretically 50 % white seed 
(54.17 was observed). 

The white seed can therefore be classified theoretically according to 
the percentages, 25, 43, 75 and 50 ; but in reality deviations are not only 
constant, but although small, always, in excess of the probable error which, 
excludes the possibility of attributing them to chance. 

The 163 ears had a total of 81 366 seeds with 25 % white instead of 
25.5 % ; the difference of 0.5 % being given the number of the seeds invol- 
ved, is almost 5 times the probable error. 

For no ears with 47 872 seeds, 49.2 % were white instead of the ex- 
pected 50 %. The deviation of 8 % is 5.10 times the probable error. 

For 15 ears with 6519 seeds with 43 % white, there was a de-viation 
of 0.75 % from the expected percentage. 

The experiments confirm results previously obtained conceniing- 
the aleurone colour special. Attention should be drawn, however, to 
the deviation of the percentages of white seed, de-yiations wliich un- 
donbtedly exist and which cannot be attributed to chance. 

Coil35tBI.ATION BMWBBN BNDOSPBRM PBXa!xrRB AND ABETJRONB ' CODOUm 
— Taking the symbol fi for homy endosperm texture, and li for the waxy 
texture. The results of a ^ series of analyses dealing with 172:5 seeds 
has led the author to discover that a correlation exists between the factor 
0 (colour ; see preceding paragraph) and the factor 1. This degree of correla- 
tion has been found to be 0.762 ± 0.0057, and this may be explained by 
admitting that the gametes Cfi and Ch, instead of giving equal numbers ^ 
gave a ratio of 3 :i. 
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735 - Selection o! Strains of Dent Maize, ConsMering tiotli field andMatiritf, Adapted 
to lew Yorl State Coailt Ions. — miters, G. H., in tne journal 0/ the American 
SocMy Agronomy f Vol. XII, No. 3, pp. 106-112. WasMngtoii, B. C., March, 1920. 

The selection of dent maize was begtm for the purpose of obtaining 
strains better adapted to the State ot New York conditions, taking into 
account the qualities of yield and maturity, owing to the comparatively 
short growing season free from frost. 

The experiments were carried out at Saratoga at an elevation of 
400 ft. Here the growing season has an average length of 154 days, 
and the average date of the last spring frost falls on May 6, and the average 
date of the first autumn frost on October 7. Only the early strains 
of flint maize could be matured in this district in normal seasons. 

Selection was made by the ear-to-row method, the seed from one 
ear being sown in * a single row. The yielding capacity and maturity 
was determined for each row. 

1) Yieud. — The total yield per row, as well as the individual 
yielding capacity were recorded. The latter was obtained by dividing 
the total weight in each row by the total number of eared stalks. 

2) Maturity. — At the begmmng of the harvest season and at 
the end of the growing season, the ears were divided into two lots, ripe 
and unripe. The number of ripe ears was divided by the total number 
of ears, to give the expression which is called the ''percentage of ma- 
turity. '' 

Having determined the yield and the maturity, it was thought desirable 
to combine both of these expressions into a single one which should serve 
as a basis for selection. The author multiplied the average yield per plant 
by the percentage of maturity. This gave the "selection coefficient 
Using the yield per row instead of the average yield per plant gave another 
coefficient, and this was not markedly different from the first. 

The higher the selection coefficient, the greater will be the value of 
the corresponding line. In 1909, data from 50 rows were obtained showing 
a variation in the value of the selection coefficient ranging from 0.008 to 
■ 0 . 494 - 

From each row, 6 to lo seed ears were reserved for further exam- 
ination , 

The following data from the comparison plot in 1911 and dealing 
with both selected and original seed from Illinois, are given : 

Table I shows the results of 3 years' selection. The difference as 
shown by the yield is not striking, the average for the selected seed being 
0.621 lb., while that for the original in 0.650 lb. With regard, however, 
to the percentage of maturity, there is a marked difference in favour 
of selected seed, for which the average is 71.9 while that for the original 
is only 13,2. 

It has been found possible, therefore, to obtain a strain of dent maize 
which gives a good yield, and at the same time ripens sufficiently early 
to respond to the climatic exigences in ’ New York State, with betto 
success than the original variety* 

1^53 
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736 - Mierltable Cliaracters of Maize : Pistillate Flowered Maize Plants. — Emer- 
son, E.. A. (New York State College of Agriculture), in The Journal of Heredity, Vol. XI, 
No, 2, pp. 65-76, figs. 8. Washington, B. C., Feb.j 1920. 

At the annual Corn Show held at I/incoln, Nebraska, in the winter 
of 1913-14, a maize plant was exhibited which had an infloiescence in the 
form of a tassel, but bore a heavy crop of seed like a sorghum panicle : 

The seeds of this specimen were sown at the Nebraska Experiment 
Station in the spring of 1914. All the resulting plants were normal, which 
may be attributed to the fact that pollen was not obtained from abnormal 
plants and to the recessive character of the pistillate iiifloresence. One 
of the plants was self -pollinated and the progeny grown at Ithaca, N. Y., 
in 1915 consisted of both normal and abnormal plants. The normal 
plants were typical representatives of the rather late white dent variety 
cultivated in the Middle West. 

The abnormality is known as ‘^tassel seed/* and, apart from the 
arrangement of the seeds, the infiorescence resembles in appearance the 
normal male terminal inflorescences. 

The tassel seed ** is designated by the symbol Is, its dominant 
normal allelmorph being Ts. 

In 1914, several plants of the variety Pride of the North ** were 
self -pollinated, and one of these gave progeny consisting of both normal 
and abnormal plants, the latter having pistillate-flowered tassels. In this 
case, also similar to the preceding one, the abnormality is inherited as 
a recessive. 

The abnormality of Pride of the North is called “tassel ear ” because 
of the ear -like form of the tassel, and is designated by the genetic symbol 
le, the dominant allelmorph being T&. 

These two examples, although apparently identical, are as will be 
seen later, extremely divergent in character. 

The Fg progenies of the tassel-seed specimen gave a total of ^238 
normal to 67 abnormal, which corresponds with the mendelian monohybiid 

[iss-fsc] 
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ratio 3 : I. When individuals were crossed with the abnormal parent 
there resulted 368 normal and 381 abnormal (i : i). It is evident that 
the two types differentiated from normal by the single factor pair : Tsts. 

Tassel-ear plants crossed with normals gave 24 normal plants in 
and 260 normal to 36 abnormal in Fg. This is too great a deviation from 
a 3 : I ratio to be due to chance. The possibility's at once suggested that 
the two types differ by one factor pair, and in others by two pairs hence 
the 15 : I ratio. But the calculated numbers, should be 277.5 normal 
and 18.5 abnormal. Even such a deviation as this would very rarely 
occur by chance. 

The author, after having obtained analytical data for numerous 
progeny, both in Fg and Fg, returns to the theory of the 3 : i ratio, suggest- 
ing that the observed deficiences in the abnormal plants are proba- 
bly due to the low germinating capacity of the seed, the general lack of 
vigour displayed, and the consequent failure of the abnormal plants to 
survive and become differentiated. 

It has been stated above that tassel seed, and tassel ear were at first 
supposed to be identical. But, if the two types were fundamentally 
identical, differing only in density of inflorescence, vigour of growth, 
etc., crosses between the t'^o should give pistiHate-flowered plants. This 
cross is of course impossible^ owing to lack of pollen. 

Conclusive evidence can, however, be obtained from crosses of 
normal plants, the one heterozygous for tassel seed and the other hetero- 
zygous for tassel ear. 

If the two recessive t3^pes were the same, the cross of two he tero zygotes 
should give 25 % of pistillate flowered plants in the progeny. But 
69 normal plants were produced the cross. The two pistillate -flowered 
t3rpes are therefore genetically distinct. What the double recessive wiU 
be like cannot be decided until another generation is evolved. 

The two abnormalities show interesting linkage relations with certain 
other factors of the maize plant. 

A back cross involving tassel seed, Ts is (normal heterozygote of F^) 
and a factor pair for pericarp colour, pp, gave 81 normal plants, all with 
red pericarp, and 77 tassel seed plants all with colourless pericarp. 

The colourless pericarp and the tassel seed characters will then, be 
linked, that is, comiected with the same chromosome, and the normal 
and red pericarp characters will be united in a similar wa}'. 

Ill a similar back cross, but invohing a tassel ear Te te, there 
'appeared normals with red and colourless pericarp and tassel ears also 
with red and colourless pericarp. There were 50 plants of the parental 
combination, i. e., tassel ears with colourless pericarp and normal ears 
with red pericarp, and 56 of the other two combinations, i. e. , tassel ears 
with red pericarp and normal ears , with colourless pericarp. 

There is therefore a distinct difference in these two cases between 
the linkage relations. In the second case, according to the crossing 
over hypothesis (the exchange of characters between two paired chromo- 
somes) the cross-over percentage will be 52.8 %. Apparently then in 
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more than 50 % of the cases, half of the chromosome possessing the character 
tassel eai^ becomes detached and unites with half of the other chromosome 
possessing the red pericarp factor. It is known that a recessive leaf ab- 
normality called iiguleless (Lg Ig) is linked with a dominant plant colour 
called sun-red, in which the factor pair Bh is involved. 

A back cross involving Bb, Lg Ig and tassel ear (Te te) produced 
■96 plants with 6 to 8 possible combinations of these 3 pairs of factors. 
The cross-over percentage for Bb and Lg Ig was 29.2 for Bb and Te fe 
20.8, and for ig lg and Te te 45>8. In this last case, the percentage 
is so near 50 that, standing alone it a fiords no satisfactory^ e\i deuce of 
linkage between the two characters tassel-ear ” and "'Iiguleless. 

The numbers of all the several classes were very close to expectation 
on the basis of the cross-over percentage observed. Of the g6 plants, 
50 were non -cross -overs, 44 single cross-overs and 2 double cross-overs. 

There are no data available at present with respect to the possible 
relations between Ts ts, Bb and ig Ig. 

What would be the appearance of a plant with the double recessive 
tassel ear, and tassel seed is not yet known. However, the known linkage 
with other characters should make the solution of the problem less difficult. 
B)!" introducing both Pp and ^ Bb into the cross of tassel seed and tassel 
ear : (i) Any resulting pistillate flowered plant with colourless pericarp 
is almost certain to be ts ts, and (2) any pistillate flowered plant having 
the factor of the pair Bb present in the tassel ear patent of the tassel 
seed tassel ear cross will, 4 times out of 5, be te te. 

737 “ Ptire IiiB© Selections of Eice In Burma. — The Tropical AgricuUurist, VoL wv, 
No. 3, pp. 133. Peradeniya, Ceylon, Marcii, 1920. 

Varietal selections of rice are being continued and "'kalagyi '' a 
strain improved at Mandalay has been tried at Hopm with good results. 

At Yawnghwe the native varieties have been examined, and 3 selec- 
tions made, and these are being multiplied for distribution. 

The variety Ngasein 2104 continues to be a favour te with cultivators, 
•especially in the Kyankse district where the area covered is gradually 
extending. 

In 'the Southern Circle the pure strains Hgasein 8, Ngasein 10, Nga- 
chima and I/et3nvezin continue to hold their position. 

Ngasein 10 as a heavy cropper is the premier variety and in spite 
of the fact that the season was unfavourable the yield was 3084 lb. per 
acre on an area of 22.74 acres, ' 

73S - A Mutating Biaekberry-Dewherry Hybrid jRiiBziseaes/M X 

— Dexien, I4, R., in The Journal of Heredity ^ Voi XI, No. 2, pp. 92-94. WasMngtcm 
Feb., 1920. 

The hybrid Ruhus caedu^ X i?. fmticosus (lacinaim Wild.) is very 
common in the vicinity of Raleigh, N. C. , In the summer of 1915^ the 
author discovered a specimen with a two canes, one normal, i.e,, with entire 
leaflets, and one abnormal, i. e., with finely divided leaflets. The latter 
crown was taken up and planted in the station experimental vineyard. 
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By means of tip"layermg,twodistiiict plants were secured, wMdi continued 
to reproduce themselves, conserving the characteristics of the original 
mntation. In 1919 amongst the progeny, cases of atavism were noticed 
consisting of a complete or partial reversion of the leaflets to the mi- 
di\ided form. 

739 - latira! Selection of Aspbodelm Luieus Elected by the Marine Climate 
on the lorth Coast of France, — See ko. 719 of ttiis R&mm, 

740 - BistrUmtion of Seeds for Sowing in France. — hitier, h., and j.,in u Expansion 
Econmtique, Year III, No, S, pp. 13-14. Paris, 1919, 

' The export of Trench seed, which has more than doubled in quantity 
within 50 years from 1880 to 1913, represented before the war a value of 
50 million francs. 

At the head of the list of these export conies the leguminous seeds: 
alfalfas and clovers. In France there are two principal centres for the . 
production of these seeds, i. e., Provence and Poitou situated on very 
fertile soil, where alfalafa seed is produced which is universally sought 
after throughout the world. In Poitou and in Brittany, clover seed is 
produced in large quantities. 

Saint -Remy, in Provence, is one of the most important districts 
for the production of seeds of vegetables, such as beets carrots, celery 
cabbages, cucumbers, spinach, broad beans, kidney beans, lettuce, and 
onions. The principal seed w'arehouses, not only in France, but also 
in England, Russia, Denmark, Holland, the United States, and before 
the war, Austria and Germany, arrange with the farmers at Saint -Remy and 
in its vicinity to propagate a certain quantity of the best seeds from 
these plants. 

It is the same in the lyoire valley, between Saumur and’ Angers, wiiere 
the cultivation for seed has developed considerably within the last 40 years.. 
The farmers in this valley have found their soils to be an especially suitable 
medium for seeds . The better known seeds merchants in Paris have special 
seed plots there, which are superintended and worked by their agents,, 
who visit frequently and have charge of the selection and cleaning of the 
produce. The principal crops included are : Cabbages, carrots, lettuce,, 
beets, chicory, cucumbers, celexjq kidney beans, turnips, leeks, sorrel, 
parsnips, parsley, pumpkins, radish, salsify, etc. Mignonettes, balsams,, 
wallflowers, everlasting flowers, pansies, carnations, pinks, amaranths, 
etc., are also cultivated for seed purposes. 

Even with the greatest care on the part of certain establishments' 
and certain farmers, before the w^ar, the production of beet seed was insuf- 
ficient to meet French requirements, and permit of extensive exportation.. 
But, since the wrar, in various parts of France, the crops have been 
increased and the most .careful and perfected methods of selection used. 
Moreover, lor some years now, 'in the experiment stations organised by 
the French syndicate , of sugar manufacture, French seed carefully com- 
pared with German seed, has given excellent 'results, both in size of 
root and in sugar yield per hectare. 

p^s-T4«] 
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After the war the French production of bc’ct seed should be able to 
cope with the demand both in France and abroad. In 1918, a Syndicate 
of French Beet . Seedsmen was established. ■ This Syndicate does not 
intend only to support the corporate interests of the profession ^ and 
to investigate and improve the beet seed, but also to see that the seed 
sold under cover of the Syndical Chamber, responds to certain guarantees. 
This is a commercial organisation which resembles the ''douze marques ” 
flour market. The syndicate sets a guarantee markon the roots produced 
by each of its members, these agreeing in advance to submit mutually 
to this strict method of control. 

741 - Topping of Wheat Liable to Lodging. — I. ScHsiBAcs, ii. bachelier, in Compks 
rendus dc VAmdmic d'A^ticiiUurc de France. Vol. VI, Xo. 14, pp. sOO'SOs. Paris, Apiilf 
14, 1920. 

I. — M. ScHRiBAUX describes a definite means, not only of dealing 
with lodging, but for utilising the vigour of growth of wheat to in- 
crease the grain yield at the expense of the straw yield. 

When the wheat shows signs of bearing and measures about 30 cm, 
it is sufficient to cut backto 15 cm, i. e., to half its normal height. When 
the plant again reaches a height of 20 cm., it is advisable to cut back a 
second time to 15 cm. if it still appears liable to lodging; this second 
treatment is hardly e\^r necessary. By this means, the entire wheat 
crop is rendered resistant to lodging, whatever the height, and -30 and 15 
cm., are the recognised figures which it is wise to observe as nearly as 
possible. If the wheat obviously €?:ceeded 20 cm. in height, one must 
take the risk of topping, anyhow to a small extent, the young ears, 
which are still enclosed in the sheath. 

The practice of topping, first pointed out by M. Hanicotte, farmer 
and former President of the Syndicate of Agricultural Distillers in the 
North, is at the present time a generally recognised procedure on 
the best farms in the north of France. On small areas, the wheat 
is cut with the scjdhe or sickle ; in the neighbourhood of Paris, a header 
is employed, which is a kind of very light sickle with a blade which can 
be lifted to at least 15 cm. This same implement, manufactured by 
GARNiBR,at Moimant (Seine -et-Marne), is also used for destroying weeds 
amongst the wheat. 

Topping delays ripening for some days and somew^t reduces the 
straw. yield, but, on the other hand, the quantity and quality of the 
grain yield is improved. A field thus treated gave the lowest proportion 
of dwarfed wheat. The cause is easily explicable : The topping which 
can be compared to the pinching practised by gardeners has the effC'Ct 
of equalising the development of the ■ tillers. '' The more advanced 
are retarded in growth to the advantage of the smaller ones, not reached 
withthe sickle ;the latter which would have onlygiven small tiller growths, 
take the same time to mature as the older, ones. 

In order to show the ' various advantages of toj^ing, M. SCHBi- 
BAtrx gives a brief risimi of a paper 'read some time ago (1909) before 

[ 841 - 841 ] 


CEREALS 
&m TOisa 
CROPS 



844 


AWO PTJI,SE CROPS 


tlie iTatioiial Agriciiltitral society, by M. Bachbrier. M. BachbbiBR had 
cut back wheat covering an area of 61.75 acres sown after alfalfa, leaving 
a control plot of 32,8 ft. untouched for comparison purposes. In the 
atea treated, M. BACHBBiERobtamed an increased yield of 633 kg. of grain 
and a decreased yield of 700 kg. of straw per hectare. 

What expenses are entailed by this operation ? The machine used 
cost 450 fr, (pre-war prices). The cost of upkeep is negligible, , as the 
blade is held too fax away from the soil to encounter obstacles, (14 fr. 
for upkeep in 7 years. An area of 9.8 acres, can be covered in a day 
by a man and a horse. The cost per acre may be estimated thus : 


Hanual labour and horse i.oo fr. 

Depreciation and upkeep of machine .... 0.60 » 


. 1.60 fr. 

This expense, plus the value of at least 13.7 cwt. of hay, is largely 
compensated for by the decrease in the cost of harvesting and the superior 
quality of the produce. 

The idea of topping is almost as old as the cultivation of wheat, but 
M. Hanicoptb has the merit for ha\dng perfected it. 

This method is equally successful with oats but the operation is not 
so easy as with wheat. As oats grow very quickly, the time allowed 
for performing this operation is very limited. By delaying the treatment 
there is a risk of a letting the plant get too tall,and of injuring the panicle, 
still enclosed in the sheath, and consequently of damaging the production 
of grain. 

II. — M. BachbbiBR considers that there is no reason to fear that, 
even in case of drought, topping will damage the crop yield. 

In order to apply this process to hardy wheats, it is absolutely neces- 
sary to choose the right moment when the upper part of the leaves can 
be clipped without touching the stalk. The whole success of the opera- 
tion depends on this precaution. 

With the Garkikr, it is possible to cut back 9.8 acres per day. The 
machine consists of a kind oi shears with a detachable blade which can be 
regulated to the height of the wheat. This blade is lighter than that of a 
mower. It is necessary to work quickly, as the^ period when it is possible 
to cut back wheat is veryBmited. Topping slightly reduces the height 
of the stalks and makes the plant resistant to lodging. 

742 - Hiosphatlc Fertilisers as a Means of Hastening the Maturity of Maize,— Ray- 

MCMB, If. C., HA^iCOURT, R. and Bblis, J. H., in The AgricuUuml Gazette of Canada^ 
Deparimefa of AgrimUure, OUam, Canada, Vol. 6, Ho. 6, pp. 550-553. Jane, 1919. 

It is well known that phosphates are particalarly valuable in induc- 
ing root development, and that later in the life of the plant the ripening 
processes are hastened by them. This has already been demonstrated 
in England, by Dx. F. J. RdsseB, at the Rothamsted Experiment Station 
dealing with crops in general ; in the United States by Prof. E. H. Smith, 
Agronomy department, Illinois ; by Prof. G.E. Corson, Iowa College 
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Station ; by Prof. J. B. Harpbr at Indiana, and by Prof; R. A. Moore, 
University of Wisconsin, with maize. 

Tbe stimulative action of phosphates on ripening, has the same effect 
as a deficiency of water, but to a minor degree ; nevertheless, as maize 
is deep rooted, there is not the same danger as with other crops (for example 
barley), that in case of drought the use of phosphatic fertilisers may 
add to detrimental effects of lack of water. It seems safe to conclude 
that this fertiliser will give invaluable aid in extending the northern limits 
of the maize area, both for grain and silage purposes, owing to its ripening 
effect on the crops. In Ontario, Mr. R. Harcourx has noticed that the 
use of phosphatic fertiliser brought the maize to a stage of maturity a week 
in advance of the usual time. Further investigations will be necessary 
before it will be possible to ascertain to what extent phosphatic fertilisers 
may be used to hasten the maturity of various varieties in different lo- 
calities. 

743 “ lote on the Cultivation of Floating Rice in Cochin-China.— T ran- VAK- uif (As- 
sistant at the laboratory of Genetics of the Scientific Institute of Indo-China), in the 
Btdldin agricole de VInsiiiut Scieniifiqxie de Salgont Year II, No. 2,pp. 46-52. Saigon, 
February, 1920. 

The botanical name of floating rice is Oryza Saiiva R. var. utilissima 
Kches, var. mutica[j) according to PiERREor 0 . Saiiva T, and var. fluiians 
according to Crevost and REIvl^rie. 

Centres of coxtivation. — This crop is important in the Cambodian 
provinces of Battambang, Kompong-Khom, and Preyveng. and, according 
to M. Breniek, it constitutes the greatest part of the export from this 
region (50 000 to 60 000 metric tons.) Only recently introduced into 
Cochin-China, it occupies a preponderant place in the promnce of Chauddc 
and is cultivated in certain cantons in the province of Longxuyen. 

The first experiments on the cultivation of floating rice were made 
in Cochin-China' in 1900 by Phan-van-vang, with seeds brought from the 
north of Kratie (Cambodia). The growers quickly saw the advantage to 
be gained, in a region subjected during 6 months of the year to l^eavy 
floods, by the cultivation of a rice capable of following the rising of the 
waters. Since then the cultivation of floating rice has increased steadily 
until at the present moment it covers from 70 to 80 % - of the total 
cultivated area of the province of Chauddc, i. e., 63 000 to 72 000 
hectares; the production amounts to from 1 15 000 to 130000 metric tons. 

Growth of floating rice. — During the first two months of its 
growth, floating rice develops aerial roots like ordinary rice and puts out 
as many as 15 shoots per plant. When this stage' is past, in order that it 
may prosper normally its stem must 'be completely submerged* This 
condition is realised in the low-lying plains, 'where it is grown thanks to 
the annual rising of the Mekong. As the waters rise the floating rice rises 
with them, keeping the tips of its leaves on the surface all the time. ' Its 


(i) BulMin du iMdmcMre ^Agfofyomie Cotoniakf Q&sd by M. A, Chevalier, No. i. 
ptees et de riz de ITndo-CIfiiia, pax Camus, p. 18, (Autkor^s Nok] , 
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roots tlien grow verticalh" and continue to lengthen out, forming fresh 
nodes. At the same time from each node spring rootlets which, in the 
marshy water, ensure the nourishment of the plant concurrently with the 
roots ill the ground. 

At Chaudoc the jjlain is constantly cowered from July, to Kovember 
with water varying in depth increasing towards the 15th and 30th of 
each lunar month and genera% reaching its maximum in September 
or October. The depth of wrater varies on the average from 1.20 m. tO' 
1.50 m. A heary gradual flood is best for the growth of floating rice. 
It has been found that the water should not rise more than 10 or 12 cm. 
if the rice is to rise with it. 

The water should subside gradually, for a sudden fall prevents the 
plant attaining its full development and deprives the grains of nourish- 
ment just as a rapid rise is unfavourable by submerging it, thereby 
weakening and sometimes destroying it. For instance, in 1917, a very 
favourable year for floating rice, at Chauddc the rising waters were at 
first 2.15 m. deep (July i) and finally attained a maximum of 4.82 m. in 
the fi.rst days of November. 

lITien the water subsides, the floating rice gradually sinks until it 
lies flat, and from the nodes near the tip, branches shoot (one per node) 
which may, in turn, form one or two ramifications. There may be 3 to 
5 branches per stem, each bearing a panicle. The tertiary ramifications, 
not hawng time to develop completely, do not bear grain. In a field 
of floating rice the branches, which all right themselves, slope in one direc- 
tion so that the field presents a very diflerent appearance from that of a 
field of ordinary rice which stands straight up, except in case of lodging. 
The lower part of the stalk which lies flat on the ground, rots and the 
healthy part obtains nourishment by striking roots from each node into 
the giotind. From these nodes in contact with the soil there may spring 
secondary stalks which also take root and live a separate existence from 
the mother plant thus leading to propagation by shoots. 

The stalk of the floating rice is thicker and harder than that of ordinary 
rice, but it is more brittle when dry. When it has finished growing, 
it may measure, so the growers say, from 2.50 to 5 metres in 
length. 

The author, examining the stalks of the Nam-vian variety, has obser- 
ved that the length varies from 3.50 to 3.70 metres. The intemodes are 
very numerous : from 9 to 15 on each stalk. The intemodes of the lower 
part of the parent stalk are the most developed (as much' as 50 cm,), and 
become shorter as they reach the top (15 to 20 cm.) On the branches 
the author has noticed the contrary ; as they become more remote from 
the parent 'stalk the intemodes are longer (6, ii, 12, 18, and 25 cm.). 
In ordinary rice the number of intemodes is rarely more than 3 to 5. No 
noticeable difference exists between the leaf of the floating and ordinary 
rice, except that the parent stalk is bare for a considerable hei^t" and only 
has leaves on, the upper part where the branches are given off. Floating 
rice, therefore, is very different from ordinary' rice both morphologically 



CEREALS AXD PTJI,SE CROPS 


847 


•and pli^^siologically and, according to the anthoi, otiglit to he placed in 
the genus oryza as a distinct botanical variety. 

Varieties. — In 1901 only one variety of floating rice was known 
in Coi^lii 11- China, but in 1906 M. Pauchot;t(i) described 10 varieties several 
of which are no longer grown. The cultivated varieties all come from 
Cambodia and there are now 6 in the Chaudoc region. There is little differ- 
ence between them from the point of \new of vegetation, but they ripen 
at different dates covering a period of 30 days. 

The period of growth of all these varieties varies between 8 and 9 
months ; sown in April or May they are harvested in December or 
January. 

The seeds of all these varieties fall very easily, and they often contain 
a variable proportion of red seeds. There are also varieties of floating 
rice wdth entirety red grains. These red grains are sometimes in demand 
among Chinese buyers, probably for distilling purposes. There is also a 
glutinous variety of floating rice, but the grains, however, are less glutinous 
than those of the ordinary glutinous rice and have no smell. 

CuLTWATioN. — Towards the end of the first Annamite month, after 
the crops have been gathered in, the sftaw, which was left on the ground 
at the time of the harvest, is burnt. Daring the second month' when 
the first rains fall the ploughing is done. According to the altitude the 
soil is exposed to the sun during a period ranging from i to 2 months, 
•so that, in the low-tying districts sowing time falls in the third month 
and in the forurth month where the elevation is higher. Sowing is generally 
done b}^ hand and harrowing is necessary to even the seeds. 

Rice and maize are sometimes cultivated together, and are sown in 
alternate rows (2 of rice to i of maize) at a distance of 40 cm. or in pockets 
spaced at 20 cm. in every direction. The maize is sowm 15 days before 
the rice. In any case the quantity of rice sown varies from 3 to 5 gia (2) per 
hectare ; for ordinar}’' rice that is to be transplanted i gia per hectare is 
sufficient. Floating rice requires no care^ ; its growth is assisted by the floods 
and it flowers about Kovember when the waters subside, and matures 
in December to January. 

At this period the rice is cut with a sickle at a height of about 50 
cm. as with ordinary rice ; the rest of the straw, which is left in the ground, 
is burnt later 011. The ground is dry at harvest time. 

Yield. — This varies from 80 to 150 gia per hectare' according to the 
nature of the ground and the height of the floods. The average yield is 
from 80 to 100 gia. 

Commercial grades oe floating rice. — Because of the way 
in which it is grown, floating rice is always more or less mud^-stained and 
■dirty But, yielding large and usually plump grains, it has the advantage 
of being heavy, giving 24 kg. per gia of 40 litres. Jts weak point is that it 
often contains a rather large proportion of red grains which require a 

(r) Fauchout.' Note on the ctiltivatioii of boating rice in tiie province of CliaiidOc. 
MetMe Indochmme 1906, (Ed.) 

(2) TEe Annamite gia = 40 Utres; ,(££?.) 
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longer polisHng process, and >deld more siibsidiat}?' products. Fortunately^ 
this percentage of red grains has considerably decreased during the last 
years, thanks to the careful selection of seeds by the grov?ers. At the 
Rice Competition organised in 1902 by the Saigon Chamber of Commerce,, 
floating immediately after its introduction into Cochin-China, was 
described as foEows : ■ — Round, well-developed grain, well adapted for 
polishing and blanching and on the whole possessing excellent commer- 
cial properties. More recently, at the exhibition of Rice Paddy and. 
j^Iaize organised, by the Iiistitut colonial de Marseille in 1911, a sample^ 
submitted for examination to the Rizieres Meridionales of that town 
was judged equal to the large grained Moulmein rice. For the native 
palate floating rice has not the same flavour as ordinary rice. It is consider- 
ed that roasting makes it hard and insufficiently adhesive. Apart from this- 
slight disadvantage, no complaint is made against it. At Chaudoc, the 
local trades do not differentiate betvreen ordinary and floating rice if the 
latter is entire!}- white. For lots containing red grains the buyer varies 
his price according to the smaller or larger percentage of these grains 
and the cheapest quality generally, sold at 5 piastres per 100 gia, may,, 
in certain cases, fetch up to 12 piastres. The market-price of the picul 
of paddy at Chaudoc is usually 0.50 less that at Cholon. Floating 
rice, owing to the size of its grains, which is over the average, is useful 
for export. With this object in ■view it is worth while for the growers 
to eliminate the red grains from their seeds. At the harvest they could put 
aside the panicles and sort them one by one. As the red grains are usually 
to be found on entire panicles it would be sufficient to decorticate one seed 
per panicle, setting aside the panicles which contain red grains. TMs 
simple operation could be entrusted to children, who, as it is well known,, 
are to be found in respectable numbers in Annamite families. 

Until the low-lying plains of the North-West of Cochin-China are 
raised, only floating rice can be growm in these districts. Requiring a 
minimum of care, it is sufficient!}^ renumerative, thanks to its fairly, good 
and regular yield. It is to be hoped that this crop will extend over the 
low-lying lands wffiere the rising of the Mekong leads to real floods. The 
utilisation of the vast plain of rushes will have every prospect of success if 
floating rice is grown. 

744 - Prelimmary Experiments with Eertiliseis in Rice growing in Inio-China, — 

Vernkt, G. and NGUYfeu-Duc-I/ONG, in the AgficoU de VImtiiut ScientifiquB' 

de Saigon. Year II, No. 2, pp. 52-53. ' Saigon, Febmaty» 1920. 

The authors have made preliminary experiments on the use of ferti- 
lisers in rice growing. Unfortunately, the experiments are very incomplete 
because the rice fields belonged to natives who were not greatly interested, 
in the question, and because they were made at a time when the rice was 
already transplanted therefore the observations could not apply to the 
entire harvest. The first condusion to be drawn from these experiments, 
is that, from an experim^tal point of view, it is useless to make them upon 
the native crdpS' and more searching ones must, therefore, be made under 
difierent' cou'ditions. 

fr4S-T44] 
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jJsom'egian and Laos nitrates applied at the rate of 250 and 500 kg. per 
hectare gave good results, but it is impossible to make any compaiison 
mith the control plots for the reasons already given. 

Lhne applied at the rate of 1000 kg. per hectare had no risible effect 
upon rice already transplanted in the ricefielhs of Hocnion. The prematu re 
harvesting of the crops by the natives presented any comparison being 
made as regards the yield. Calcium cyanamidc applied in the quantities 
indicated by the Congress of Rice Cultivation at iVxencia as representing’ 
the nitrogen necessary for the whole crops, proved to be poisonous to the 
rice already planted in Indo- China. 

’^Tieii given at the rate of 500 kg. per hectare, in the low-lying 
parts of the field where the water accumulated most, the rice was literally 
burnt. But the poisonous effect was only temporary, for some of the ricC' 
plants, which were not completely Idlled, were able to resist and 
prosper. 

But if calcium cyanamide, applied in such large quatities to rice, 
already under cultivation proves poisonous it nevertheless appears to have, 
a very different effect when applied in very small amounts. Cyanamide^ 
is a very fine powder and it is very difficult when speading to prevent 
the wind carrying some of the fertiliser on to the neighbouiing plots. 
This is precisdy what happened, and the authors show that where the 
wind carried a little of the cyanamide powder the growth of the rice 
showed excellent results. When the crops were gathered 10 panides 
where no cyanamide was used only gave 754 grains weighing 16.87 
or an average weight per grain of paddy of 0,0223 whereas 10 panides 
with cyanamide gave 1428 grains weighing 32.158 gm., or an average 
weight per grain of paddy of 0.0225 g^* These rfeults are interesting 
but the experiments need to be repeated and made more definite; for 
this reason M. ItIagen, Director of the Agricultural Department of the 
Sdentific Institute of Indo-China, immediately arranged to send for a 
speader which could be regulated so as to permit the scattering the fertiliser 
evenly in small quantities on the growing .rice. 


745 - Some Selected Rice Varieties in India. — See No. 737 of tMs 


746 - On the High lltrogencns Content of Certain Gamhcdian Maniocs.— amm&ki?, 
la Compks refdm VAcadimk des Sciences, VoL 170, 'No. 22, pp. 1333-1334. Pads, 
May 31, 1920. 

Manioc, whose roots constitute a source of much sought after food 
products (flour, starch, tapioca, etc.), is one of the principal food crops in 
the equatorial zone. 

Many varieties are known, but in every case the extremely low 
nitrogen content of the roots is very noticeable ; it has thus been usual 
to consider manioc simply as a source of starch, 

PAYENgives3.5i%as the content of nitrogenous matter;, Th^eodore 
PEKEET gives 2.5 and 3%, respectively, ior .white and red manioc (these 
figures are calculated on the dry matter). 


• suoM cstor 
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Source 

Moisture 

Matter Kltrogenoiis 

Maclagsecar. . . 

16.05 

0.74 

» ... 


CO 

d 

» ... 

■ • • , 13*53 

1.17 

Xossi-Be . . . 


0,91 

Reunion .... 


0.64 

Guinea 

........... 13.68 

1.40 

Dahomey . . • 


p 

CO 

» ... 


1.49 

B ... 


1.23 

Annam .... 

24.23 

0.96 

:veral analyses of 

manioc made in the laboratory of the Jardin 


Colonial from various sources have revealed still lower contents of nitro- 
genous matter. 

In addition to this, the Economic Agency of In do China sent, for 
analysis to the Jardin Colonial, roots of Cambodian manioc, which had 
a much higher nitrogenous content. The roots came from plants grown 
from seed at Pnom-Penh by Mr. De Fi^acourt, Director of the Agricultu- 
ral Department of Cambodia, with a tow of obtaining new varieties. 
The plants from these seeds were carefully studied and selected, and 
amongst the new varieties obtained, 3 showed outstanding qualities with 
regard to early maturity or good yield. 

The chemical composition was found to be as follows : 


Register IS’o al tlie Jardin Colonial 



15*858 

15.859 

15.S60 

15.861 

15.862 

15.863 


153 A 

154 A 

155 A 

156 A 

157 A 

158 A 


I 

2 

3 

4 

5 

6 


jQ 

% 

% 

% 

% 

% 

Moisture 

11.58 

11.02 

II. 16 

11.06 

II. 00 

10.72 

Nitrogenous matter ..... 

2.93 

4.33 

4.33 

4.33 

6.93 

7.43 

Saccharifiable matter .... 

74.00 

75.30 

76.00 

77.60 

70.00 

75.60 

Crude cellulose 

2.70 

2.65 

2.73 

2.10 

3.55 

2.13 

Ash , 

Hydrocyanic add. 

2.48 

2.80 

3.50 

2.74 

bo 

CO 

2.74 

(in mgra pen 100 'gm 

— 



— 

— 

— 

— 

of matter) . 

3*1 

4.7 

2.2 

7.8 

6.0 

2.4 


These new varieties of manioc come under the heading of the sweet 
maniocs, i. e., containing only slight traces oi hydrocyanic acid (con- 
firmed by analyses). However, in order to estimate only nitrogenous 
nutrients, the analyses were made after complete elimination of the 
hydrocyanic add. 

747 - CttltivatlOE of Ghessab {Pennisetsim spicatamjzt Rome. — pantanelli 
E., in Stazimi sperimsMi agrark iialiane, Vol EIU, Pts. 1-3, pp, 47-66, bibliogr. of 37 
works. Modena, 1920. 

Owing to the necessity of finding summer fodder crops adapted 
to arid countries and to soils that lack water, the author conducted experi- 
ments near Rome with several Gramineae of subtropical origin. The 
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good results obtained with Sorghum hahpense have been described in a pre- 
vious article (i) ; this time an account is given of the results obtained with 
gliessab {Pefmisetum sf icatum) which with its varieties typkoideum and 
rndpinum isgrownin Abyssinia and Erithrea, under the name of biiltiic 
chie:fly_as a cereal ; in Central Africa as a cereal ; in Tripoli, Cyrexiaica, 
Fezzan, etc., it is called '"gsab”, ^‘gassab'' and ‘*abora ” and in Algeria 
'' bescua '' (cereal and fodder crop) : in the Belgian Congo it is grown 
as a cereal and fodder crop ;m India as a cereal and, fodder crop, known 
as “ bajre ''or cimibti, " The fodder value of P. spicaium is recognised 
throughout East and Korth Africa, In Italy, P. spicaium has already 
been given a trial on the Bolgheri estate (Pisan Martmnwi) and in 
Florence; although in these two cases the sowings were made very late 
(May and June), there was an excellent yield of fodder in the autumi. 

In the trials conducted hy the author, the seed used was provided 
by the Agricultural Department of Tripoli ; and sowings were made on 
April 16, 1919, on friable, poor land, without fertilisers, in low's 25 cm. 
apart. In spite of the very warm dry summer, Pennisetum remained 
swoEen and green ; flowering began in July and lasted until the advent 
of the September rains ; only % of the plants produced completely ma- 
tured seeds. In September, the plants had reached a minimum height of 
90 cm. and a maximum of 120 cm. The harvest on September 15, yielded 
347.7 with an approximate moisture content of 75 %, 

so that the yield of hay with 15 %' of moisture corresponded to 153.86 
cwt. per acre. The yield would doubtless have been even higher if second 
cut had been taken in July. 

In the United States, the yields have been much higher ; for exan3,ple 
Mr. Garrison in South Carolina, obtained 840.15 'iwt. per acre for 6 
cwft, the first taking place 54 days after sowing, and in Kentucky 696.19 
cwt. of green fodder, i. e., 291.8 cwi:. of hay for 2 cuts. 

The plant cut down whilst in flower, dried at 90° C, and powdered 
(containing only 12' % of moisture) had the Mlowing composition : 

Crade protein (N X 6.25) . • • • 12 % (52.3 % digestible) 

Crude fat (Ether extract) 3.91 % 

Carboliydrates (sugar) 25.10 % 

Cellules 36.14 % 

Asit ia.i6 % 

Cattle having shown a distinct liking for this plant,' the author 
concludes that, if cultivated in Eatium, it would prove a summer fodder 
crop of the first quality. 

If the grain is allowed to ripen on the early flowering panicles, it is 
possible to obtain, even in Eatium, a suflGicient quantity of^'iseed to ensure 
continuity to the crop without having recourse to African seed. In 
the arid regions of the Roman Campagna, ,26.741b,, per acre is sufficient, 
leaving 9.84 ins. between the rows, to give a crop which can even be cut 
with a machine, and at the close of the summer, used as pasture, which 


(1) See R. February, 1920, No. '202. (Ed,) 
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is tolerated' well by Pennisekm, The plant grows with such vigour 
that all other plants are choked. It is extraordinarily bushy with an 
average of I 2 stems pe-r plant, and, when the seeds ripen, the green plant., 
continues to send out shoots from the axils of all the leaves . It is advisable 
to remove the ears as soon as it is certain that the grain will ripen. In this 
way the other ears on the same stalk ripen more rapidly. The author 
briefly surveys the trials made in various countries with other varieties 
of Penniselmn proving that this genus provides a fodder crop of inestim- 
able value for semi -arid regions, and he considers that '' this species 
should be systematically tested in southern Italy and the adjoining 
islands. 

748 - Lotas Corniciilaius in Seine et Oise, France. — de rotschild, h., in the 
Compies tendm des Seances de V Academic d' A>^nmUure de France, Vol. VI, No. 20, pp 
505-508. Paris, Hay 26, 1920. 

As it was necessary to cultivate large areas of impermeable land 
in the Rambouillet district, Seine-et -Oise, the author kept the fact in mind 
that with a view to rational and economic improvement, it is important 
to give the first place to plants which are the best adapted to the soil 
fertility as it stands. 

In January, 1919, having analysed the hay from the various natural 
meadowlands,and after carefully examining the natural flora, the author 
found that the lotus plant, particularly Lottos cornicuMus was growing 
wild on the plateaux and slopes and in the valleys, and gave promise 
of success on the shallow, alluvial un drained upland territory, where 
alfalfa and sainfoin are only occasionally found. 

In 1919, seeds were sown at the rate of 2.6 lb. per acre with evident 
success, the plants varying in height, according to the type of soil, from 
3.9 to 15.7 in. , and in exceptional cases to 23.6 in. 

From the standpoint of food value, the lotus is at least equivalent 
in value to alfalfa and sainfoin. New shoots are sent out continuously 
when it is grazed with cattle and even during an exceptionally dry season. 
It is therefore a valuable leguminous plant for poor regions which have 
limited forage resources, with a view to its use as an improving 
crop. 

M. SCHRIBAUX agrees with M. D]^ Rotschiub in Tecommending that 
the lotus should be grown either alone or mixed with DaciyUs glomerata 
as a protection crop. i. cornimlatiis is without doubt a forage crop of the 
first order, and has been up till now too much overlooked, although it 
deserves to be classed in the same category as alfalfa or clover. This 
hardy plant^ can apparently adapt itself to practically all types of soil, 
and flourishes in all parts of France regardless of climate. It is resist- 
ant to disease, productive, of good fodder value, lends itself as readily 
to pasture as to hay production and continues growing indefinitely. A 
heavy top dressing of phosphatic and potassic fertilisers is necessary 
to ensure satisfactory results. The high price of the seeds, which are diffi- 
cult to obtain, is the sole disadvantage attached to the plant.' ^ 
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749 ~ The Austelian Mitel (Airlpplex semibaecata) In tie Uattei States^ 

Me in. U. S. Deparimeni of AgrimUiirej BulUlin JCo. ^17^ pp, figs, 4. 

WasHngton* D. C.j September, 1919. 

Tie Australian saltbush {Atriflex sermhaccata) was introduced into the 
United States sonie 25 j'-ears ago, and was distributed thi'oughout the arid 
and semi -arid regions. In practically all cases, the plantations lesiiited 
in failure, and only along the coast, in the San Joaquin and. Imperial 
Va'ileys of California, and in the Salt River, Yuma, and Santa Cruz Valleys 
of Arizona has it become well established. The plant is a perennial and 
prostrate, forming a dense mass from 6 to 12 inches thick. The mini muni 
temperature of the regions in which it is naturalised is 19° F ; the mean 
annual rainfall in regions where it is possible to cultivate without irriga- 
tion ranges from 9-16 in. While the Australian saltbush can grow on 
practically all types of soil, it is found in but few regions where the soil 
does not contain an appreciable amount of alkali. It is quite drought 
resistant, but apparently not to the extent of some other species of 
Atriplex and other desert plants. 

The chemical composition of the leaves and stems of A. semibaccata^ 
and of the hay therefrom sho'ws respectively : Water, 78.03 and 7.05 % ; 
ash, 4.58 and 19.37 % ; crude protein, 2.75 and 11.64 % ; crude fibre, 
3.75 and 15.83 % ; nitrogen -free extract, 10.41 and 44.05 % ; crude fat, 
48 and 2.01 %. The stems and leaves have Iherefore an unusually high 
content of salt (especially sodium chloride) and comparatively high per- 
centages of protein, nitrogen-free extract, and crude' fat* 

In regions which offer favourable conditions, semibaccaia is quite 
aggressive, and this adds to its value as a range plant. On account of 
its high salt content it is not as palatable as most ordinary forage crops, 
but it is eaten readily by sheep, goats, cattle and horses when other’ feeds 
are scarce. To be of the greatest value it must be supplemented with 
other feeds. 

The greatest value of this plant is to supply succulent feed in late 
summer and to furnish a reserve supply. It can be used as a soiling crop, 
but has little value as hay. , Seed is produced freely, but harvesting 
is expensive. Fox range purposes A. semibaccaia should be sown in the 
autumn, scattering the seeds broadcast in favourable locations and leaving 
it to take care of itself. In sowing with a view to cultivation, the best 
time is in the spring and care should be taken to cover the seed only enough 
to ensure moisture conditions favourable to germination. 

750 - Silage Crops other than Maize In Canada. — truemak, j. m., summerby, r. 
Babton, H., Brother AxHAisrASE, Tooue, W,, Emis, J. H., Bracken, J., ItcCAio, J. 
and Bovino, B. A., in The AgricuUural GazeUe of Canada^ Vol. VI, No. 6, pp. 538-544. 
tawa, June, 1919. 

Information concerning silage crops other than maize from various 
, parts of Canada, including alfalfa, rye, clover, soya, Sudan grass (Sorgmm 
exiguum), millet, rape, buckwheat, sunflower, mixed 'Cereals, peas, and 
vetches. 

[T4S-1SI] 
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ExperimeEts conducted during 5 successive years at the Nova Scotia 
Agricultural College show that a mixtee of oats, peas, and vetches will 
produce^ under the prevailing climatic conditions, a larger yield of ensi- 
lage than maize, which rarely ripens satisfactorily. The average analyses 
of this mixture and of immature maize are compared as follows : Water, 
74,76 to 81.54 % ; ash, 1.72 to 1.24 % ; protein, 2.60 to 2.02 % ; carbo- 
hydrates, 19.96 to 14,25 % ; fat, 0.91 to 0.66 %. This mixture, therefore 
possesses a higher nutritive value. The seed is sowm at the rate of 3 
bus. per acre, the mixtui'e being comi^osed of 2 ^ bus. oats; bus. 
peas, and % bus. of common vetch. This should be sown as early as 
possible on rich land ; the gieen crop is cut before the oats turn yellow 
and is put in the silo through a silage cutter, and care must be taken to 
tramp it well down. 

Wherever maize has not been a complete success, a mixture of peas 
and oats appears to give the best results. 

Peas, soya beans, common vetch, hairy vetch, clover, alfalfa, and wwd 
vetch ptxt separately in the silo were not liked by the cattle as much as 
when mixed with maize ; w^hat is more, fodder prepared thus kept in good 
condition much longer. 

Artichoke stems moistened with a little water and slightly packed 
when put into the silo, gave a feed, mixed with maize, of excellent quality. 
The same was notlcied with a mixture of maize and sunflower 
heads. 

At the Manitoba Agricultural Colleges 7 silos were filled in 
1918 with different fodder crops, and the appended table shows 
the results obtained. It is suggested that when the maize crop does 
not succeed, the best substitute appears to be a mixture of cereals 
(wheat, barley and oats), with equal quantities of peas, or, preferabiy* 
with Sudan grass {Sorghum exiguum.) Alfalfa may be ensiled if owing 
to wet weather, it is difficult to cure for hay, but ensilage from this crop 
is rather dry. Buckwheat and rape both make a very succulent ensilage, 
but are difficult to harvest. 




Maize 

Sudan 

grass 

Millet 

Alfalfa 

Cereals 

and 

Peas 

Pape 

Buck- 

wheat 



teas. Ite. 

tons. Ite. 

tons. lbs. 

tons. ' lbs. 

tons. lbs. 

tons. lbs. 

tons. 

lbs. 

Green weighl per acre 

j8 1560 

5 r<l2o 

rs 506 

' 

5 Sec. Cutting 

12 380 

30 3S0 


1,720' 

1 

1 

0-1 



■ 

46.69 




18.25 

silage 

% 

J5.90 

20.15 

20.53 

20.83 

14.06 


Analyses : 




! 

5545 

' i 




Water 

% 

83-34 

ro.53 

80.0S: 

1 4 , 7 ^^" 

i 8 o. 4 gj 

86.57 


82,46 

Asli ..... . 

% 

r.34 

Z.24 

! z.sS 

8.30 

1 1.63; 

2.09 


240 

Crude Pretein . 

% 

a.46 

j 3.83 

! 3*13 

9.44 

1 4.02: 

2.87 


3.71 

Crade fibre . . 

% 

3-33: 

1 9.00 

1 444 

19,90 

5.16^ 

j 4.95 


3-93 

Ni^gea free extract % 

6.W 

j 1Z.9X 

1 9.09 

' 2.19 

7.58 

1 5-40 


6.66 

^her extract . 

0/ 

/o 

0.56 

J.49 

' 0.S6 

t 

• 1.02 

1.12 


0.84 
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■Still flowers give wr}’’ promising restilts RvS a silage crop ; tiie cattle ate 
tlie silage quite satisfactoiilj" and produced rather more milk as a result 
It was however observed that it was more laxative than the oat silage. 

In Saskatoon (Saskatchewan,) the stinflower variety Giant Russian yielded 
twice as much green fodder as the corn. 

In British Colitnibia relatively more red clover is made into silage 
than any other crop, except com. Prof. BovixG recommends for this 
district a mixture of i bus. of oats + i bus of peas + bus. of small 
horse beans + bus. of vetches per acre. 

751 - Food and Fodder Plants. — J. H., in the Royal Bdardc Gardens^ Kew. 

BuUeiin of M-iscdlaneom Infornuition^ Nos. i and 2, pp. 1-84. London, 1919. 

Description of the most important food and fodder plants included 
in the Natural Orders : Legnminosae, Gmrdineae, Cruci ferae, and Rosa- 
ceae, etc. 

Por each plant the author gives the chief countries of production, 
imports into the United Kingdom, the approximate production of some 
of the principal crops in the United Kingdom, brief details as to uses, and 
other notes of practical interest. 

732 - Cotton in Guiana (i). — BulkHn de VAunce ^enemle dc$ Colonics {totmtily Bulletin fibke croi^ 

de POffice Colonial), Year XIII, No. 145, pp. 47-4S. Paris-Mdtm, Januaiy, 1920. 

The cultivation of cotton was first stated in the Antilles, and the 
Caribs paid their annual tribute to the Spaniard in bales of cotton. 

During the War of Secession the cultivation of cotton was developed 
in Guiana as well as in the other French Colonies, but unfortunately, 
was given up afterwards. 

Today, however, more interest is taken in the crop. In Guadeloupe 
(2) and Martinique it is proposed to revive the abandoned industry. In 
the British Antilles the culti\^tion of cotton has been highly developed 
and there is an important production. 

Guiana ought to follow this example, as it could compete successfully 
in the production of cotton (to which the future promises inde finite exten- 
sion) with the other producing countries mentioned and even with the 
United States. 

Ill Algeria drought is an obstacle to the cultivation of cotton ; this 
obstacle does not exist in the moist climate of Guiana, where cotton can 
be grown both in high and 'low-lying districts, in river and maritime 
alluvial soils as well as on mbrn.es (3), 

'Between Oyapok and Vincent-Pin^on, all the low-lying ground is 
specially adapted for the production of excellent cotton. Cayenne cotton is 
particularly silky. The production of cotton requires relatively little labour 
and capital, and is suitable for small landowners ; it gives rapid results 
(cotton is obtained in 6 months) and yields 2 crops yearly, one ■ in February, 

(1) TMs article constitutes the istU part of tie Series entitled I#a Culture du Cotormier 
dans ies Colonies frangaises ” R., May, 1920, No. 533 - (Fisi.) 

(2) See J?., May, 1920, No. 522, XI. {Bd,) ■ 

(3) Small isolated mountains. [Edf) 




856 


HiANTS YIELDING OILS 


PLAINTS 

S’lEtDING OILS^ 
DYES^ TANNINS 
ETC 


the other in September. The cotton plant in Gtiiana has the peculiarity 
that it can be renewed indefinitely by cutting the stalk, when it becomes 
arborescent. Guiana cotton is one of the best in the world. Formerly, 
the market value had fallen so low that it was not worth while cultivating, 
and ceased to be produced in Guiana, but times have changed and the 
future is full of possibilities. 

‘753 - The a lew Oil Plant of Madagascar. — Heim, f*., Garsige, k. and 

HussoN, M., in the Bulletin de VAgence gemrak des Colonies (formerly Bulkiin de r Office 
Colonial'!, Year XII, No. 143, pp. 679‘69i. November, 1919; Year XIII, No, 145, pp. 14-21 
Paris-Melun. January, 1920. 

In the calcareous plateaux with a desert climate (or almost so) in 
the districts of Mahafaly and Bara (south-west of Madagascar) there 
grows a small tree called by the natives “ Betratra, and whose oleaginous 
fruit is already, to some extent, utilised for local consumption. This 
plant is almost unknown botanically ; weonlypossess some data concerning 
it furnished by JuMFunE and PEXEiEh De La Bathie. Ju'meeee 
sent the authors a case of fruit gathered in the Mahafaly district for the 
purpose of botanical, chemical and technical examination. The results 
of these studies are summarised in the present note. The plant, belonging 
tothe Euphorbiaceae,is dioecious, it is a tree 16.4 to 19.6 ft. high, described 
at first by M. JtjmEeeE as belonging to the genus Jaitopka under the name 
of Jathropha makafalensis Jum., but the same author thinks that it would 
perhaps be better to exclude it from this genus and class it with the genu§,;:; 
Ricimdendron under the name of Ricimdendron mahafalense. 

The “ Batratra would appear to be a distinctly xeropMlous plant 
adapted to the desert climate of its native country. The shell in which 
the fruit reaches the market is rather thin , but , on account of its adherence 
to the kernel, is difficult to remove. 

Breaking up the fruit is of little practical value, as the oil cake 
must be regarded a priori as poisonous and useless as a cattle food, for 
which purpose the kernel alone, without the shell, must be used ; 100 
seeds yielded 81.4 % of kernels and 18.6 % of husks (to a total weight 
of 74.3 gm.). The yield of oil obtained by expression amounts to 40 % 
of the weight of the undecorticated nuts, which is very satisfactory. The 
yield obtained by extracting with ether in a SoxheEU apparatus is 44.64 % 
of the entire fruit and 57.68 % of the decorticated nuts. 

Chemical examination of the oil (cle^ar, without any characteristic 
odour, and of a pale golden yellow colour has shown that it is semi -drying; 
almost entirely formed of triglycerides of stearic and especially oleic acids 
with small amounts of these fatty acids in a free state, a small proportion 
of volatile' fatty acids and a minute quantity of hydrolysed fatty adds in 
the form of triglycerides. ' 

If Betratra oil is to be used in soap making it must, when sapo- 
nified with potash, be worked with weak caustic solutions at the, boil. 
It makes an excellent summer soap which requires the addition of winter 
oil to resist a temperature , below -f 5® C. The oil yields an excellent 
hard soda soap when mixed with <x)pra aud lard. 
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Tlie oil would, be of special value in the manufactiue of soap paste 
lor the texile industry and that indeed is its sole utility. 

A study has been made of the oil cake from the point of view of its 
use as a fertiliser. It has an average content of fertilising elements, some- 
what similiar to those found in flax, exotic rape, black mustard, Gimoim 
Oleifem and nuts. Its composition is as follows : Nitrogen, 5.43 % ; 
potash (Kg 0), 1.236 % ; phosphoric acid (Pg ^089 %. 


754 - Dangers whieh may occur through the Close Vicinity of the Coco-Palm in Hevea 
Plantations and Precautions to he taken when applying Organic Manure to these 
Plantations, — be Wildemax, E., in the Biillelin A^ricoU de VhisiiM Scieniifique de 
Sm'^0% Year II, No. 2, pp. 53 ' 54 * Saigon, February, 1920. 

All experiment recently^ carried out in the Federated Malay States 
has shown that the vicinity of the coco palm to Hevea may be injurious 
especially to the latter. 

Ill one plantation, the Heveas had been planted in rows between 
pre-existent coco palms which had been felled. The stipes of the palms 
had been split and burled in trenches between the rows of Heveas. 

In 1907, it vras observed that a large number of Heveas were a more 
or less seriously diseased. On examination, the roots were found to be 
attacked by one or both of the two fungi ; Hymenochaete noxia and 
Poria hypolaiefitia. 

It was observed that the roots of all the diseased plants had struck 
down into the trenches where the stipes of the coco palm had been .buried. 

In a certain number of cases where the main root had not yet been 
affected by the mycelial filaments, it was possible to save the trees by 
removing the infected roots, which were, naturally, immediately burnt. 
But when the tap-root was attacked the Hevea had to be destroyed. 
Examination of the rotting stipes revealed the presence of the two fungi 
mentioned above and also of Pomes hicidus, a common fmigus of tropical 
regions (i). This experiment proves, not only that the parasites of the 
coco palm can pass to the hevea, but also that great care is needed when 
applying organic matter. Such matter, (rotting trunks and stipe-s, branches 
of all kinds and leases) may certainly constitute, and do constitute, a va- 
luable source of humus towards which the roots will be attracted and from 
which they will derive part of their nourishment ; but if this matter is 
infected by noxious organisms, it may cause serious diseases, often fatal 
to the plantation. It is therefore important to exercise great care in 
making up manure in the form of mould. If there is any doubt about 
their value from the point of view of fungus mycelium, insect eggs or 
larvae, it will be necessary to disinfect or even bum them. 

In the same way, great care must be taken in the use' of green manures 
on the value of which too great stress cannot be laid. The truth must 
never be lost sight oi that the more intensive the cultivation the greater 
the need of care and hygiene the manager of 'the plantation must "keep 
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(i) See R. September 1918, No. i' '56. {Ed.) 
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watcii over the health of his plants ; the State, by means of a department 
of plant patliolog}^ mnst enable the planters to fight against the diseases 
which attack and will and more attack plantations in the tropics, 

755 " Preparation of Cacao,— Teissonier, journal offkul de h Coted'lwire, Year 
XXV, No. 13. Bingerville, July 15, 1919. 

The simplest process is to wash the cacao beans in order to remove 
the surrounding pulp, and then dry them in the sun. Beans thus treated 
are smooth to the touch, and of a light colour ; the inside is brownish, 
inclining somewhat to \iolet. Cacao prepared in this manner has a 
pronounced bitter taste and no special aroma, therefore the process is 
not ordy inadvisable, but should be foi bidden, if the quality of the cacao 
is to be maintained. 

A superior product is obtained by fermentation, and cacao so treated 
is of greater commercial value than tliat which is merely washed and dried. 
The beans are placed in boxes, tubs, or barrels, btuied in soil with 15 or 
20 cm. protruding. The bottoms of the receptacles are perforated with 
holes to allow of the liquid to escape. The size of the receptacles varies, 
but the larger the quantity they contain, the more regular and complete 
is the fermentation. 

The cacao beans are packed in even layers, and the receptacles covered 
with sacks, mats, or simply banana-leaves ; this is done in the evening, 
and the beans are left until the morning of the third day, when they are 
removed to another receptacle, care being taken to place at the bottom 
those beans that were previously at the top, and to move those at the sides 
to the centre. This must be done every morning until the fermentation 
is complete; in this manner, the fermentation is regular and the product 
perfect. 

The length of the fermentation^ process varies according to the district 
and the air temperature, but it may last froni 5 to 7 days. No precise 
directions can be given on the subject as the right time can only be learnt 
by practice. Some guidancemay be afforded by the fact that fermenta- 
tion at the BingerwUe Agricultural Station takes 6 days. 

The process is considered complete when the interior of the bean 
has assumed its characteristic red colour, and the beans are then placed 
in the sun until they are completely dried, for which purpose the cacao, 
is placed on mats, or better still, in rectangular boxes with sides not 
more than 10 cm. high. Very good drying-racks are made by nailing mats 
upon frames with raised edges and furnished witkfeet or placed on cross- 
bars of wood 20 cm. above the level of the ground. The cacao is spread 
out in, tliin layers ; it is frequently turned during the day, and taken 
indoors at night, so that it may not get damp. The drying process 
last from 4to 6 days, according to the heat of the sun : it is complete when 
the beans crack on squeezing between the fingers. 

After fermentation, there is always a larger or smaller amount of pulp 
still adhering to the beans ; in order to remove this, tl^ey ate either rubbed 
on a table after being dried or shaken backwards and forwards in a bag. 
The cacao is then sifted, sorted and stored. 
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The skin of the fermented bean is dark-red and somewhat rough 
to the touch; the inside is light-chocolate colour, the centre being lighter 
.4haSs,^he peripherjn The beans have a special flavour without the least trace 
of bitterness. 

Even^ after drying, the cleaning of the cacao beans, which is effected 
ill the above-mentioned manner, is not complete. In order entirely 
to remove the pulp adhering after fermentation, the beans sliould be wash- 
ed immediately after taking them out of the receptacles, if this be 
possible. Washing does not improve the quality of the cacao, but it 
improves its appearance ; the colour of the skin is uniform, and smooth, 
li ke that of washed and iiniermeiited beans ; drying ta kes place more rapidi y, 
and all smell of fermentation is removed. The product thus treated, 
always fetches a higher price on the market. 

Washing, however, should not be practised in order to conceal in complete 
, fermentation, which can easily he detected by the internal colour, and 
the taste of the beans, these being the same as in the case of fermented 
but unwashed cacao. 

Now that cacao production in the Ivory Coast is making decided 
progress, it is necessary to induce the natives to adopt the best methods 
of preparation in order to maintain the quality that it has been reported 
to possess, b}^ commercial and industrial experts, to obtain a uniform, pro- 
duct for the whole colony by means of the adoption of the same method 
of preparation , and to ensure proper fermentation followed by washing 
the beans, whenever sufficient water is available. 

756 - Camomile Culti?ation in AnjOli, France, •— Hitier, H., in Compies rendus de PAm- 

dimie d'At’fimUwe de France^ VoL VI, No. iS, pp. 467-469. Paris, May 12, 1920. 

In the Department of Maine -et -Loire, medicinal plants, of which 
the camomile is the chief, are grown over more than 300 hectares. The 
number of camomile growers is about a thousand, not counting some 4000 
persons engaged in cultivating and gathering the flowers. 

The camomile produced in this district has special qualities of fragance 
and aroma which are due to the climate and soil of Anjou, but unfortunately 
the falling prices during the last few years appear to have discouraged the 
growers, who show an inclhiation to repla:ce camonflle by other, more 
paying, crops. 

Camomile -growing is, however, very important be'Cause it is specially 
suited to snmll holdings, and provides remunerative occupation for all 
the members of the family. 

757 - Hi© Inseetieldal Properties of BiSerent Parts of PyreHtrum cmerarme^ 

folium, aaiof its Flower- Heads at Various Stages of Btevelopment {i). — 

Passamni, N.„ in Nuovo GiormU botamco italianog Series, VoL XXVII, Part i, 

pp. 1-6. Sancasdano, Val di Pesa, January, 1930. 

The author has compared the insecticidal properties of feverfew 
{Pyreihnm cimrarimfolmm) from Dalmatia, Florence {Forestry Insti- 
tute), Scandicci (Agricultural Institute). and Palermo (Botanic Garden), 

(t) See i?., October-December 1919, No. 1151. (MdJ) 
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as well as those of ordinary insect powder, and fotnid that they were all 
practically the same. The insects tised' in the experiineiits were the 
housefly, iplutca dmestica), dog-flea {Cienecefhalus canis) and the ant 
[Cfemaiogasier scuiellaris,) 

He also discovered that, although some investigators deny all 
insecticidal properties to the stem of pyrethrum, the leaves, roots, and 
stem when properly dried and ground, have all considerable insecticidal 
properties though to a less degree than the flower-heads. : 

No particular difierences were found as regards the various parts 
of the flower head (ligulate florets of the ray, tubular florets of the disk, 
tracts of the involucre, and receptacles). Previous investigators were 
all agreed that the flower -heads should be gathered while still youn.g, 
and before the rays have opened. In order to test this the author 
gathered flowers at diferent stages of growth from the bud to the fruc- 
tification and after drying and powdering them, he tested their efficacity 
in destroying insects, and demonstrated the very evident superiority 
of fully-developed flowers-heads, and of those with lays entirely expanded. 
Thus the idea that the flowers ought to be gathered at an early stage 
can only be explained from the commercial standpoint, as the more 
mature the flowers, the more easily do the petals become detached 
and fail. 

The author also tried the effect on mosquitoes of the fumes liberat- 
ed during the incomplete combustion of pyrethrum, and found that the 
insects were stupified, but not killed, so that after some hours, they 
regained their wonted activity. 

75S ^ The Use of ^^Falasco” in Paper Making. —pavarino, g. i,. and casxellari, g., 
in Le Siazioni sperimeniali a^rarie iiuUane, Vol. UIII, Pts. 1-3, pp. 32*46, tables i. Mo* 
dena, 1920. 

In the neighbourhood of Fisa, the name '' falasco '' is applied to a 
bog plant, which is cut down and made into hay during the season when 
the marsh is dried up. The crop is generally gathered in July, before 
the fruiting stage. The falasco plants mainly belong to the natural 
orders Poaceae, Cyperaceae, Typhaceae, and Juncaceae as shown by the 
following list; 

Chief species constituting eaeasco hay: Common reed {Phragnitfes 
communis) ; common sedge [Carcx np.tria C. gkma, C. ntlpina) ; giant 
sedge (C. maxima) ; C. pcndula ; C, stricla ; C, pdudosa ; C. sfdlnlata / rush 
{Scirpmdacmtm); Sc. iriqucicr; Sc. Holoschoenus ; sea- rush (Sc. niarUimus): 
Cyperus iexiihs; galingale (C. longus) ; C. vegeiusiC. Mordi ; Schoemm 
mariscus; ksser leedmace (Typha angmiifoUa) ; great reedmace {T. lati~ 
folia) ; Hclcocharh palusiris; wood small reed (Calamagrostis epigeios) ; 
/! rundo Donax ; jointed rush (J miens ariuulatns) ; thread rush (/. filiformis) ; 
common rush' (/. conglomeratus) ; hard rush. (/. effums) ; sea rush (/. maritk 
'mm); slender msh {/. tenuis) ; J. obiusiflorus; J. knageia; branched bur- 
reed [Spargmiium ramosum) ; Glyceria aqtmiica ; arrowhead [Sagiitaria 
sagiUmfolm). ^ 

[f 5t-f 
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Plants intended for special use are collected separately wlien they 
have reached the required size. Usually the proprietors of the marsh sell 
the falasco as it stands ; the buyer pays a fixed sum per acre and himself 
takes the responsibility of the cutting, drying and transport. Only a 
part of the falacsco is used in the manufacture of ropes, matting, baskets, 
or to cover chairs, wine flasks, etc., or as stable litter, manure etc. A 
considerable number of plants rot away during the rainy season. The 
marshes in the Pisa district give an average annual yield of 20.2 cwt. of 
falasco per acre. On account of the present shortage ot material for 
paper making, the author investigated the marsh plants in the Pisa dis- 
trict, in order to find out if they could be utilised in the paper industry 
in the same way as rushes were utilised during the war in the United 
States, and the marsh plants round the Masurien Lakes in Germany, 
where various species of Sphagnmn and Eriophorum abound. 

Special attention is drawn to the botanical, physiological, microsco- 
pical and chemical characters of the following species : Carcx paludosa, 
Phragmiks coninitoiis, Scirpiis lacnstris, Typha angustifolia, and Cyperus 
longas. The cellulose content was determined by chopping up and heat- 
ing in a 6 solution of caustic soda under a pressure of 3 atmospheres 
for o-\’er 3 hours, pouring off the liquid, filtering of the sediment, washing 
and bleaching with chloride of lime at the rate of 10 % of the vegetable 
material, pressing, and dryng. The data obtained are quoted in the 
appended table ; 


; Amount I Weight | Yield 

Name or Plant i of material i ! 

' treated i after treatment ! of Cellulose 


Carex paludosa i 200 g. 1 86 g. | 43.0 % 

Phragmiies communis I 200 ; 95 i 47,5 

Scirpus lacustris 200 91 ; 45,5 

Typha angustifoUa ; 200 ' 88 I 44,0 

Cypems longm . . . : 200 i 50 ! 25,0 


It will be seen that, with the exception of Cyperus, these marsh plants 
give a high 3deld of cellulose. 

L-’ Bleaching the fibre with suli^hur dioxide and permanganate of potash 
did not given as favourable results as with chloride of lime. It may be 
concluded that the principal falasco plants will furnish long, even fibres 
suitable for filtering. As the cellulose content does not notably differ 
from that of good paper-making plants, all the members of the falasco 
group may be considered as material especially adapted for paper-making. 
Experiments made in the laboratory on these same plants confirm these 
results. 

759 - Mmsca.ri comosum and Hyracmthus tiHMus as Forage and Iteono- 
mle Plants* — Set No. 795 of this Revim . 
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760 - M Aeeomt of tlie Amygdaleae and Apple Trees of the Gold legions of 
Indc-Gllilia ami Soiith China (i).~ C hevalier, a,, in Comptes fenMs de VAmdmie des 
Scien-ceSf Vol, Cl, XX, No, 19, pp. 1127-1129. Paris, May 10, 1920. 

Indo-CJiiiia includes in the npper regions of Tonking, and I/aos, and 
in the monntaiiis of Aniiam, several million hectares of land capable of 
cultivation, where most of the plants ot temperate and sub-teniperate 
countries, viz., wheat, barley, hemp, flax, poppy, and nearly all the 
European fruit trees, can be grown. 

The fruit-trees are already represented by species, or varieties, difiering 
from those cultivated in France, and the author undertook his investi- 
gations with a view to improving the native trees or using them os stocks 
upon which to graft choice French varieties or for the purpose of obtain- 
ing hybrids by crossing them with these varieties. He was assisted in 
his researches by M. l^MviLUE of the Agricultural Service of Indo-CMna. 
The plants were identified at the ]\Inseum Herbarium, and much help was 
afforded by M, J. Cakbots, recent revision of the Asiatic Rosaceae. 

The peach {Perska vulgaris Mill} is to be found almost every where 
in Tonking, but its numerous, ungrafted varieties are different from those 
cultivated in Europe. The species is said to be indigenous in China ; 
it is very common in Yunnan, and the author has found it -apparently 
wild among the brush wood on the Chapa massif in Tonking at altitudes 
varying from 1000 m. to 1500 m. A dwarf variety with pink double 
flowers (P. 7 iana Mill.) is grown as an ornamental plant in gardens in China 
and Annam. Another variety with small spherical fruits with little pulp 
(P. Davidimm Catriere), which the author formerly met with in China, was 
frequently seen by him in the gardens of Tonking. 

The author did not come across the almond tree {Amygdalm 
comnmnis L.) in Tonking and Amygdalus cochin cJmiensis Eoureiro is a 
inysterv’- to him. Very probably the tree was not an almond at all, 
for Eoumemo frequently made similar mistakes with regard to other 
genera. 

plum-trees {Prmms spp.) are cultivated in may gardens in Tonking 
Eaos, and in Korth Annam. They belong to the Himalayan and Chinese 
species, Prmms iriflora Roxb. The author knows a farly large number 
of varieties which reproduce themselves from seed, some of which have 
violet, others pinkish white fruits, whilst some bear yellowish plums the 
size of a small mirahelle, or even smaller. These plums have a bitter 
favour, and need improving. 

The Japanese plum (Primus Mume Sieb. and Zucc.) is sometimes 
grown in gardens at Tonking mereby for the sake of its pretty double 
blossoms. 

The apricot [Armcniaca vulgaris Eamk.) which was imported long ago 
from China, is also cultivated in Tonking gardens but it is a variety bearing 
small fruits with little pulp. It ripens in April in the Delta. 

An indigenous cherry iferasus Puditm [Roxb] Wall) is found in the 
forests on the mountains in Tonking, at an altitude of about 800 m. near 

July"Sept€mber,i9i9,No3. 9oSaiid909,a3idi2., Febniaiy, 1920, Mo. 58.(£<i) 
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!Laxigsoii, and at 1200 to 2400 m. at Trauiiili. It is a large tree with red 
flowers, the fruits are blackish red, very little pulp, and a bitter taste, 
being almost uneatable. The European cherries, however, graft very 
well on this stock. 

The European apple-tree does not exist in China. Its place is taken 
by II aim •pram folia {W Hid.) Borkh, an autonomous species, and not a 
hybrid (Rbhder). It is farly commonly cultivated in Yunnan where it 
bears fruits resemble the Api apple, which rij^en in i^Iay and June. These 
apple-trees have been introduced into some parts of Tonkin, and seem 
to have become acclimatised. 

Two Yer\" interesting species of apple grow wild cii the high plateaux 
of Iiido-Cliina. One is Alalus Dotmeri A. Chev. (Pyrus Doumeri Bois), 
which grow"'s on Langbian and its spurs, at heights var\dng from 800 to 
2000 111. ; the other is Mains laosensis A. Chev. {^Pyrns I aosen sis Cardot), 
and is found at Traninh at an altitude of 1500 m., and therefore should 
grow also on certain mOLiiitains in Tonkin. 

These two species form large trees producing fruit that resembles 
some of the Kormaiidy cider apples, in shape, flavour, and colour. Erom 
these Tonking apples, M. Mr^vinUE has made a beverage very like 
Normandy perry in colour. Although these two species grow in the depth 
of the forest and receive no care from the present mountain population, 
the author thinks it is very possible that at some distant date, they were 
cultivated and improved. Colour is given to this supposition by the 
presence of M. Doumeri and M. laosensis round some of the pagodas of 
Eaos, where they are tended by the bonzes as sacred trees. 

761 - A Description of the Pear^ Walnut, and Chestnut Trees of the OoM Districts of 
Indo-China and South China. — chevalier, a., in Comptcs rendm d& PAmdimi 
dcs Sciences f Vol. 170, No. 22, pp. 1335*1336. Paris, 3lay 31, 1920. 

The pear is represented in South China and Tonking by various culti- 
vated species differing from Pyrus commmits, and known under the 
collective name of Chinese pear-trees. Their fruit is full of stone-ceUs, 
contains but little juice, and is only fit for compotes, to this group belongs 
Pyrus Senmii Carriere, a variety of P. ussuriensis Max., which the author 
saw in a native garden at Thanh-Ba (Tonking) ; it is also to be found 
here and there in the central region. This pear is not grafted by the 
natives, but is propagated by slips or layering. ^ 

Two species of Pyrus occur wild in the mountainous regions of Indo- 
China, and can be used as stocks for cultivated pear-trees ; one is P. Pashia 
Ham (includes P. Kummne Done), remarkable for the pol3miorphism 
of its leaves, and the other is P. granulosa Bertol. The latter was found 
by the author in the experimental farm of the Pasteur Institute at Homba, 
in the Annum mountains, at an altitude of 1500 m., and' its habit of 
growth is -worthy of mention. 

P. granulosa grows in the moist, virgin forests, it develops first in 
the humus in the forks of trees, like an epiphytic orchid, and sometimes at 
a height' of' 10 m. Gradually,' the prindp^ roots descend the supporting' 
trunk, and finally reach the soil into which they penetrate. From this 
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time, tlie branclies of tlie tree develop, bear flowers and fruit, the tree 
mingling its crown, which often has a diameter of 8 to lo m., with that 
of its support. 

Ill Yunnan, a very remarkable variety of the walnut is cultivated 
{J'Uglans Dudouxiana Dode). Its shells are very thin and fragile, but 
it is worth growing and has recently been planted at different places in 
Tonkiiig and haos. Another variety with very hard nut-shells ( J. sagiitata 
Dode) grows in the same region. Both these varieties yield an excellent 
wood that can replace common vralnut in the manufacture of the butt- 
ends of rifles. In 1917, there was a stock of 10 000 tons of this wood at 
Yannanfoii. During the war, the idea had been entertained of exploiting 
it for the purpose of supplying France, but eventually the wood .of a genus 
of Lager stroemiaj known under the native name of Banlang, '' was 
chosen. Almost pure stands of this tree are to be seen in certain forests 
of Cochin-China and Cambodia. 

Cadanea Dudouxii Dode, a species regarded by the author as akin 
to Casianea vulgaris Dank. var. yunammenis Franchet, is an arborescent 
chestnut vei^^ common in Yunnan, bearing average sized fruits and repro- 
ducing itself from seed without there being any need of grafting. It 
should be known by its older name of C. mollissima Blume. 

In November, 1909, M. Hr6vii/i<E sowed some chestnuts at Chapa 
(Tonking), and, by 1917 the seedlings had become trees bearing large fruit 
of good quality that ripened about Oct ber 10. 

Quite recently, commandant Eon discovered in the mountainous 
region of the second military district of Tonking, a chestnut tree with very 
spiky fruits and hairy leaves of which the lower surface was quite silvery 
This seems to be a variety (C. Eonii Chev.) of the preceding species. 

In Iiido-China there are a dozen species of C astanopsis, some of which 
are closely related to the genus Casianea. One of them, C. iribuloides 
C. D. G., is cultivated in the middle region of Tonking (Pays de Detham), 
and from it, the natives obtain a nut much like hazel-nut in flavour. 

762 - The Mango in the Belgian Congo. — p-sfWAERT, u., in the Bulletin agnmU du Congo 
Beige, Vol. X, Nos. 1-4, pp. 185-240, figs. 14. Brussels, March-December, 1919. 

The mango {Mangifera indica) has been introduced into the Belgian 
Congo, but the fruits of the varieties found there are not to be compared 
with those usually eaten in Ivdia, the Antilles, and Central America. 
Those at present consumed in the Congo, with the exception of choicer 
kinds obtained in the Eastern Province and the Upper Kasai, are fibrous, 
have a very strong turpentine fiavour, ripen unevenly and are only fit 
for cooking. 

It is therefore necessary to introduce, and to propagate by means of 
grafting, good varieties with large fruits, containing few or no fibres, and 
with sweet and succulent ptilp. , 

The mango is most suitable as a native crop in districts near the 
principal centres of the Colony. Anyone possessing a good variety could 
^ certainly seB the fruit for a Mgh price. 
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The same attention should therefore be devoted to fruit tree culti- 
vation in the Congo as in other Colonies. The mango is one of the most 
paying trees, and its fruit can be exported. 

The author treats in detail the following questions: Histoiy^ 'de- 
scription, synonymy, distribution, and varieties (d the mango (Florida, 
Cejdon, India, Java, Trinidad, Porto Rico and Cuba), the best varieties, 
methods of improvement, classification of the varieties, climate, propa- 
gation (seeds, inarching, layering, shield-grafting, cleft-grafting crown- 
grafting, the Goa s3"steiiiol grafting, etc,), soil cultivation, pruning, gather- 
ing, diseases, methods of using mangoes, pacb'ng and transport, exporta- 
tion, market. 

763 - The PosslMIIty of Cultivating Feijoa Se//oir/a/ia In Italy. — fiuxf/jrini, 

in Rassesna ielh Produsiom italiana-y N‘iini£ro spccialmenie dedkaio alVA'^rkoUiihi^ 
aW Alimntmiom^ ed aik Industrie demanii, Year IV, Sect. O., No. 6, p. 25, figs. 2 Milan, 
June, 1920. 

This Myrtacea is a native of Estaru Brazil, and was introduced for 
the first time into Europe about 1890 by Axurr, who tried to popularise 
it in South France, but without success. In 1901, it was introduced into 
California, wdiere it spread rapidly . In Italy, Feijoa Sellowuma is sold by 
all large seedsmen, and it giwsinthe South of the Peninsula, the islands, 
and even in the North in very sheltered spots, such as the Eignrian Ri- 
viera. 

It is a shrub 4 to 5 m. high ; it is- not particular as to soil, resists 
drought and winds, and bears Cold better than the lemon (the author 
found it could resist as much as P. Sellmiam may be propagated 
by seeds or cuttings but the former soon lose their germinating power. 
The seed lings come up in 4 to 6 weeks after sowing, and the shrub lowers 
after 3 or 4 years at the latest. Experiments in grafting it on other 
Myrtaceae {Eugenia and Fsidkm) have, so far, proved unsuccessful 
The author considers that this species should be widely cultivated 
in Italy. The fruit is excellent, the shrub needs little care, and hitherto 
has not been attacked by special parasites. 

764 " The ¥lne In MM^ascar. — BuUdin de VAgence Ghkrak des Colonies^ Minist^e 
des Colonies, Year 'XIII, No. 146, p. 162. Paiis*Meiim, February, 1920. 

The vine bears fx'uit in various regions in Madagascar. It is lound 
in Imerina, Ambositra, and BiHsileo, where it produces very good fruit. 
The grapes, when ripe, have an excellent fliavour, and many colonial vine- 
growers have succeeded in obtaining very fine table-grapes. The vine, 
however, has a loW alcohol content, and is of somewhat inferior quality. 

Experim^ents have been carried on for a certain number of years 
in order to determine the best local conditions for growing this vine, and 
to study the wine-making processes. A new step has been taken in 
this direction. 

Owing to the extension of wine-growing in the Province of Fiana- 
rantsoa, and the importance of' investigating and determining methods 
of wine-making in this region, the Governor-General of the Colony has 


HORTICULTTJEB,, 



866 VIKK GROWING 


passed a decree establishing an oenological laboratory which will be direct- 
ed by a medical inspector of the native Medical- Assistance Service. 

7('>5 Lime and American Vines. — Bb Anoklis B’Ossat, in Le Sia^mu spenmmtaU 
agratie iialume^ Vol. LIII, Nos. 1-3, pp. ‘97-100, i plate. Modena, 19-0. 

Ill a preceding article (II calcare e le viti atnericane, Lc stimoni speri- 
mentali a^^rarie itaUane, vol. XlyVlI, pp. 603-620, 1914), the author ex- 
pressed grave doubts as to the truth of the common opinion regarding the 
lime resistance of American vines. In the present paper, he gives the 
results of his subsequent observations, which confirm his previous state- 
ment. The experiments were carried out in the agricultural garden 
of the Istitnto Snperiore Agrario at Pemgia, and on the farm of Casaliiia 
which is attached to it. The data obtained reveal very evident contradic- 
tions between the theories based on the acidometric scale, and the facts 
observed by Prof. DK Angelis, of which a summary is given in the follow- 
ing table : 


Vines 

Tlicoretical 

resistance 

Percentage 
tolerated at Perugia 


Per cent. 

Per cent. 

Labnisca 

5 

30 , 02 -— 40,35 

I^abrusca X aestivalis 

5 

27.81—35.43 

Ripaiia tomeatosa 

17,5 

32.83 

Riparia vigorosissima 

15 

22,34— -40,76 

Ripafia glabra 

12 

36,99 

Rupestris of Velletri. 

X 7>5 

38,88 

Riparia vigorosissima of Avellmo 

^ 7,5 

42,20 


766 - Vine Growing Experiments on Calcareous Soil, — Sagnibr, h., in Comptes rmdm 
de VAcademie d' Agriculture de France, Vol. VI, No. 19, pp. 475-476. Paris, May 19, 1920. 

The author communicated to the Acad^mie a paper by MM. E. Zacah- 
RRWIC2 and A. Tacxjssel dealing with the results obtained with American 
vines and their hybrids in an experiment field, planted in 1891, on 
an estate at Fontaine de Vauduse (Department of Vaucluse). 

The experiments lasted for 28 years, and bore upon 68 varieties of 
different origin. 

The soil is extremely calcareous. From the physical standpoint, 
it consists at a depth of 30 cm., of 57 % of fine earth, and 43 % of lime. 
Its fertility is very low and it is extremely dry in summer. 

Most of these varieties have disappeared, owing to their being uiisuit- 
ed to the soil, and probably also to lads: of ailtivation and manure, as the 
experiment field was left unmanured, on account of scarcity of labour, 
during the 5 years of the war. The vines that did well, therefore, showed 
great powers of resistance. 

From observations made in November 1919, the authors classified 
the, survivors as follows : 
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Fairly robust varieties. Pineaiix X Rupestris 1305; CondercNo. 1325; 
174^® Couderc. 

Robust varieties : Cliasselas X Berlaiidieri 41 B ; Berlandieti Ecole ; 
74^^ ; Couderc 132^ ; Hybrid Berlandieri Mal^gu'e Ho 6, 

'Very robust varieties ; Berlandieri X Dr Dawin s Alicante ; Botischet ; 
Dr. Dawin s Berlandieri mth. compound bunches; Berlandieri Resseguier 
iSfos. I and 2 ; Aramon X Rupestris Ganzin Nos i. and 9, Moitrv^dre X 
Rupestris 1202 ; Rupestris du Rot. 

MM. ZachareVicz and Tacussee conclude by stating that, by means 
of these last varieties, it would by possible to reconstitute a vineyard 
successfully on most soils. 

767 - Blfferent Varieties of White Malvoisie. — Sanjtino, f. a., in the Mvista a Ampe~ 
lografia^ Year No. 10, pp. 141-142. Alba-Eeghom, May 13, 1920. 

Some wine-manufacturers have spread the belief that malvoisie is a 
vine producing aromatic grapes, that is fruit with a special odour and fla 
vour very similar to those of muscatel. Under the name of malvoisie, 
however, a large number of black and white grapes (few red) are culti- 
vated, and only some of these possess the characteristic odour which 
causes malvoisie to resemble muscatel. 

The white malvoisies of Piedmonte, Asti and Alexandria, are really 
aromatic, and have been described and figured in Volume I of the Vigno- 
ble by Mas and Pueeiat (p. 143, pi. 73), and by Rovasenda, in whose 
classification they appear under Nos. 53 and 57 as vines with oval grapes 
pf fine flavour with smooth pips, and 3 or 5 glabrous lobed leaves. 

The above mentioned plate, in '' Re Vignoble represent a fine bunch 
with large,, oval, light- yellow grapes having all the appearance of choice 
table- fruit. Pueeat, however, draws attention to the fact that, owing to its 
soft pulp, this grape must be regarded as a wine-making variety, Formerly, 
it was used either alone, or mixed with muscat grapes in the manufacture 
of a sparkling muscatel, which Piteeae considers too aromatic for French 
taste. 

The idea is that all malvoisies are aromatic grapes and must* have 
originated from the character of this Piedmontese variety. 

Certainly the Tuscan, or Long malvoisie, is also aromatic. It has 
been described and figured in UAmpelografia Italiana^^{VB,xt. 1, p. 17, 
pi. IV) and in Moeon's Ampelografia (Vol. II, p. 747, fig. 57); it is the same 
as the white Bari malvoisie the white Zante, the Cannilunga malvoisie 
of Novoli (Lecce)* etc. and the Conegliano Prosecco. 

The Lipari malvoisie decribed and figured in Moeons’ Ampelografia 
(Vol. II, p. 747 fig. 56) is an aromatic grape as Mendola also said. At 
Catania, in 1910, a considerable number of vines from the Lipari isles and 
bearing magnificent white grapes of a golden colour were pointed out to 
the author as belonging to the Lipari malvoisie variety. If however, the 
true Lipari malvoisie is aromatic, these Catanian vines, must be of another 
kind. In any case, the Lipari malvoisie wine is always without aroma 
and has the strong alcoholic flavour of vin ie paille. If it is made from an 

'' ^ ^ ^ 5 ^ ' " ' . ' . , / ■ • " 
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aromatic grape, the loss of aroma mxist be due to evaporation while the 
grapes are drying in the sun, which happens in the case of muscatels also.' 

Count Rovasknda in his Saggio di md Ampelografui universale 
after having classified all the vines from “ malvagea to the violet nialvoisie 
of Istria, adds: '' I have only arranged in order, and under the supervision 
of the vine- growers of different countries, the numerous varieties of mah 
voisie mentioned by other writers.lt was not possible in this catalogue 
to indicate their identity or diversity. To do so would have entailed much 
discussion, and, further, given the present state of the knowledge of the 
subject, we feared that, assivsted by our own experience alone, it would 
by impossible to evolve any order out of this chaos. In our opinion, the 
name nialvoisie should only be given to aromatic grapes with the special 
flavour of a slightly bitter muscatel. There are, however, so many 
grapes of ordinary flavour bearingthenameof malvoisie, that it is hopeless 
to try and deprive them of it, even though they have no right to the title. ” 

In order to prevent all confusion in the future, the word aromatic should 
be added in the case of all malvoisies with an aroma like the Piedmontese 
variety. Those grapes that are not classified as aromatic, should be 
understood to be graxies of ordinary flavour. In RovasKnda's classifica- 
tion, all the numbers from i to 50 are such varieties, whereas numbers 
51 to no include all varieties with the flavour of the muscatel, or of the 
Piedmontese aromatic malvoisie. 

768 ^‘Duranthon’^ a Good Direct Bearer. — Stevano, a., in the Himsta di AmpegUogmfia* 
— Year I, Nos. 7-8, pp. 99-103. Alba-I/eghorn, April 15, 1920. 

During the last twenty years, the author has been testing, in his 
vineyard at Savigliano (Province of Cuneo) various hybrid direct bearers. 
The variety known as Capitaine Duranthoii proved itself superior to all 
the others. It is in the first place distinguished by exceptional vegeta- 
tive growth, its shoots attaining the length of from 6-7 m. after the third 
year, so that they can be trained, either in festoons, or on pergolas. The 
following characters of the hybrid were also observed : (1) Almost complete 
resistance to xjlylloxera ; vines grown for 19 years on soil infected with 
phylloxera are still immune ; (2) great resistance, to fungoid disease ; 
at the flowering season ; it, however, require.s one or two preventive spray- 
ings; (3) abnnclant yield ; from a single adult vine about 71 to 75 kg. of 
grapes, or half a hectolitre of wine, is obtained ; the bunches, of which 
3 are borne on a branch, are fairly closely-set, much wiaiged, conical, and 
from 20 to 25 cm. long ; the grapes are of medium size, and round ; if hung 
in an uninfected room, they keep as long as oaie year without rotting ; hence 
they can be used for liqueur wines {vino santo) ; (5) it produces much must ; 
I hectolitre of must can be obtained from 140 to 146 kg. of fresh grapes 
or 120 kg. of grapes that have been kept for 20 clays ; (6) high sugar content ; 
usually from 19 to 21 % i iu 1919, it was as much as 31 %, which correvSponds 
to 20 % of alcohol ; (7) acidity, 8 per thousand ; (8) wine with a pure 
smell and flavour; colour rather a dark- red, clear; it ages easily if left 
sHghtly in contact with the air; (9) itis not a table-grape, for the berries are 
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somewliat small, but the skim is tMn, and tbe pulp detaclied ; (10) it 
ripens early (September 15-20,) but it begins vegetative growth equally 
early, wMcli is a serious defect, as it is thus exposed to frosts. However, 
in 1919, after the frost of April 23 had destro^V’d 7 io normal 

ones, the new buds already contained young bunches, and yielded 
a crop almost as large as that of 1918 ; (ii) “ Duranthon '' suffers 
from drought and therefore, is not suited to cultivation 011 hill slopes. 

769 - Good Ylne-Stoeks of the Trentino (i). — Zanotti, n., in the Rivista M Ampehgfafia 

Year I, Nos. 7-8, pp. 113. Alba-Iyegliom, April 15, 1920. 

The vine, Rupestris Gdth& No. 9, is characterised by well developed 
shoots that are proof against the rigours of the winter, and by large leaves 
which are, however, less glossy than those of Rupestris metallica. It 
is largely cultivated in Styria, where its good qualities make it preferred 
to other vines of the Rupestris variety. Its wood reaches complete 
maturity. This vine grafts well, and is easily propagated by slips. The 
graft grows luxuriantly, and the grapes ripen at the normal time. This 
Rupestris will grow in poor, dry, and stony soils, provided they do not 
contain above 25 % ^f soluble calcium carbonate. According to 
Zweifier, it appears to give excellent results, especially when the vines 
are grown low and pruned close. 

Riparia X Rupestris ScHwarzmann has recently become a favourite 
with vine- growers, who prefer it to Riparia. It much resembles the latter, 
but is superior on- account of its harder, more compact wood, which is 
more resistant to the cold in ^winter, and to the alternations of frost and 
thawing. The long shoots of the hybrid assume a dark brown colour 
and ripen perfectly ; its large leaves recall those of Riparia, whereas it 
resembles Rupestris in the colour of the leaf- veins which are more or less 
red. The hybrid is generally very robust and grows luxuriantly. It 
cuttings strike easily, and it grafts well, the stock giving strength to the 
scion, which becomes almost as large as the stock, so that at the crown 
of these vines, there are none of the special constrictions peculiar to the 
Riparia variety. Riparia X Rupestris Sch. grows Well in all soils suited 
to Riparia, and can adapt itself to those light, or heavy, soils where Riparia 
would suffer. It has, however,, the defect of being little tolerant of 
lime, only being able to resist 12 % of this substance. It hastens the 
ripening of the grapes and improves their quality. 

770 - Hybrid Vine^-Stocks for Sicily (2), — Grimaldi, I,., in Italia uinicola ed agmrm. 

Year X, No. ii, p. 118. Casale Monferrato, Marcb 14, 1920. 

The ‘following Italo- American hybrid wnes have been specially 
recommended by Dr. Patjusen for use in the reconstitution of vineyards 
in the centre of Sicily, taking into account the conditions prevalent in 
that part of the island. 

For bry calcareous, sanby loam soil wilh heavy calcareous 
SUBSOIL. Paulsen hybrids: Catarratto X Berlandieri 2 No. 779 and 

(2) See R. June, 1919, N. 663. 

(i) See R. June, 1920, No. 662. (Ed.) 
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-Berlaiidieri x Aramoii Hup. 1043 ; Ruggeri Hybrids : Berlaiidieri X Http, 
dit Hot 13 1 atid 140. 

For cax^careous, Cray roamsoirs wii^h marry, miERYDi^MP subsoir. 
— Pmtlsen hybrids : Berlandieri X Rupestris Martin 1381 and 1417 ; Ber- 
landiexi 2 X Riparia Rupestris 2 A 1119; Berlandieri 2 X Riparia Rupestris 
3309 No. 1776 ; Ruggeri hybrids : Albanello X Berlandieri 8 and 19. 

, , For damp, carcarroxjs gray soirs. ■— Paulsen hybrids : Cataratto X 
Berlandieri 2, No. 779; Berlandieri 2 X MourvMre Rupestris 1202 
No. 1322 ; Ruggeri hybrids : Berlandieri X Rupestris du Hot Nos. 131 
and 142; Grimaldi hybrids: Troia X Rupestris 1132. 

For srighi^ carcarrous, damp, sandy roam soirs. — Paulsen hybrids: 
Berlandieri 2 X Aramon Rupestris 1045 ; Berlandieri X Rnpestris Mon- 
ticola 782 ; Ruggeri hybrids: Berlandieri x Rupestris du Hot; Ber- 
landieri X Rupestris Metallica 122 ; Berlandieri X Riparia, 188, 205, 
225, 267. 

A few years, however, are not long enough in order to judge of a new 
hybrid. It must be studied on its own roots, and also grafted, for many 
years. In hot districts vigorous development in the first few season is 
not always a good sign for the future. The affinity of the graft does not 
reveal itself at once, sometimes only after 8 or 9 years have elapsed, The 
preparation of the soil has much influence upon the growth of the hybriS. 

771 ~ Investigations into the ESeet of Forest upon Water Courses. — Englbr, a. 

(Director der Eidgea forstliclien Versiichsanstait), in Mitieilungen der Schwmmschen 

ZeniralanstaU fw das forstliche Versitchswesen, Vol. XII, pp. XY -f 526, figs. 58. 

Zuridi, 1919. 

It has long been supposed that forests increase the water supply 
of streams (Surerr Demodo^zEy), but some doubt has recently been cast 
upon this theory, because it was not founded upon careful, reliable obser* 
vation , 

The late Prof. C Bourgeois, Director of the Federal Forestry Re- 
search Station of Zurich, assisted by M. ZtiRCHER, the Forest Imspector, 
had already undertaken some direct experiments with a view to determin- 
ing the effect of forests upon the flow of streams. For tliis purpose he 
selected in the Bernese Emmentiial, two valleys much revSembling one an- 
other, with the exception that one was entirely wooded, while only one- 
third of the other was covered by. forest. He measured the water flowing 
from each of these vaUeys. 

The' author continued this work, and lias just published the results 
of this 15 years (1903-1917) researches. On the one hand these confirm 
certain statements that had been previously made while, on the other, 
they reveal some new facts. 

The memoir contains numerous graphs and summaries of observations, 

The two valleys in question are excavated in a conglomerate com- 
posed of crystalline and calcareous rocks derived from different sources, 
and rendered impermeable by layers of marl, which is an indispensable 
condition for such investigations. The climate is severe, the rainfall , 
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heavy (about 1550 mm,), the average temperature of the air is only 6^ C, 
and westerly winds are the most prevalent. 

The first of these valleys, the Sperbelgraben , situated at an altitude 
of from 912 to 1082 m., has an area of 56 hectares, of which 97 % is woods ; 
it contains 9 streams. The second valley, known as the Rappengra- 
ben, lies at an altitude of between 830 and 1060, its area is 70 hectares 
and 35 % of it is wooded. Its waters are collected by 7 streams. 

Pluviometers and recorders were set up in both valleys and the amount 
of water carried away by the streams was measured by means of a gauge, 
or calculated by the help of Bazin's formula. 

It was found by careful investigation that the Sperbelgraben lost 
I % of the water received while, on the other hand, the Rappengraben 
had an additional amount, of 3 %, and this has been taken into account 
in all the calculations. 

From 1903 to 1915, hoWver, more rain fell by turns in one valley 
than in the other, with an average of 3 % in the favour of the thinly- 
wooded one. This result was in contradiction to what had been stated 
in other countries, namely that forests increase the rainfall. During the 
growing season, that is to say, from May to October, 58 % of the total 
rain fell, in each valley and from November to April only 42 % of the 
whole amount. 

The forest soil is 5 % more porous than the agricultural soil to a 
depth of 10 cm., and i.i % more at a depth V'arying from 40 to 50 cm., 
this increases its permeability. 

As a result of experiments made in these two valleys, as well as at 
Swiss and foreign Forestry Stations, it has been found that the annual 
loss of water by evaporation amounts to : 


123 mm., 

or 

1230 

cu. m. 

per 

369 

» 


3690 

» 

» 

300 


» 

3000 

» 

» 

130 

» 

» 

1300 

» 


65 

» 

» 

650 

» 

» 


hectare for wooded land 
» 5) land without woods 

» » trees 

» » field and meadow plants 

» » pasture 


The author compares the amount of the rainfall with that carried 
off by the streams, after the rapid melting of the snow, during storms 
and long rainy seasons, during periods of drought at different seasons, 
and on wooded and tmwooded land. 

After the rapid melting of the snow, the averages for Rappengraben, 
which is thinly wooded, are ii, 12, and 30 % higher than those for the 
other well-wooded valley. 

After 6 storms, the average amount of water carried off from the 
Rappengraben was 3 % above that from the other valley. When the rain 
had been continuous or in rainy seasons, the streams of first one valley, 
and then the other carried off more water. 

The graphic curves, although of different values, are parallel, wMch 
shows the regulating effect exercised by the forest upon thr streams, 
-even during periods of draught in summit and winter. 

pii , ■ 
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During the stiniiiier, that is to say, from April 16 to November 30, 
the Sperbelgrabeii valley gave up 69 % of the rainwater it received, 
and the Rappeiigiabeu did the same as against 31 % in winter. Since 
the water -flow is the same for both valleys, it must be admitted that 
the amount of water evaporating per season and per year is the same 
for land under forest and un wooded land. 

Taking into account the observations made in the Emmeiithal, it 
may be stated that, speaking generally, the rainwater is distributed as 
follows : 



In % of rainfall 


Wooded land 

Unwooded land 

Water carried oit by streams . 

60 % 

60 % 

Water adhering to plants, evaporated immediately . • . 

15 

10 

Water absorbed by plant transpiration. . 

20 

6 

Water evaporated directly from the soil 

5 

24 

Total . 

too 

100 


It therefore appears that, throughout the year in the Swiss pre-Alpine 
regions at altitudes up to 2000 m., the rainwater finds its way by surface 
drainage Und infiltration directly into the streams, and that 40 %isevapo- 
rated by the soil and by plants. 

The soil of wooded land, on account of its greated porosity, is more 
permeable than that of land bare of trees ; it absorbs a great quantity 
of water which percolates from it, whereas where there are no trees, this 
water collects and forms streams. 

The matter derived from the erosion of rocks and from the detritus 
of water-satured land has a volume per hectare per annum of 0.85 cu. m, 
in the case of the Sperbelgraben (wooded), and 2.22 cu. m. in that of the 
Rappengraben (partly wooded). 

To sum up, the forest regulates the flow of the streams without , however ^ 
increasing the amount of water. The first fact was already known, but 
it is of the utmost importance in the utilisation of great water power ; 
therefore, foresters and engineers should consult together with a view to 
planting and maintaining forests for selection -felling. The second fact 
is quite new, and we should be very grateful to Prof. for having 

proved it so decisively. 

772 - The Experimental Cultivation of Foreign Trees in Austria. — zbdekbauer, b. 
{Mitteilnng der deutschdsterreicMsdier forstlicheii Versuchsanstalt in Maiiabriimi) , 
in the Ceniralhlait fur das gesamte Forslwesen, Year XI^V. Parts 7-8, pp. 1 53-1 69. Vienna, 
1919. 

The first report on the experimental cultivation of foreign trees in 
Austria was drawn up in 1901. The present report deals with the planta- 
tmns and experiments made by the Mariabrunn Forestry Experiment 





873 


Instittite in tlie State forests, or in collaboration with other public or 
private establishments. 

In igoi, the total nnniber of experiment plots was 372 ; 266 for conifers 
and 106 for deciduous trees. In 1916, the total number had increased to 
640 ; 513 for conifers and 127 for deciduous trees. The conifers chiefly 
cultivated, as being in most request, were: Douglas pine [Pseudotsuga 
Douglasii), Sitka spruce {Picea sitckensis), We^miouth pine (^Pintis Stfobus) 
and Japanese larch {Larix leptolepis.) The red oak [Quefcus rubra) 
was the most commonly-grown deciduous tree. 

From the results of the experiments so far carried out, the followmg 
trees seem worthy of recommendation : 

{a) For the Castanetum : Juglans nigra, Quercus rubra, Q. palmtris, 
Fraxinus americana, and Pimts excelsa. 

[h) For the Fagetum, according to the locality : Pseudotsuga Doug- 
lasil and P. glauca, Pinns Sir obits, Picea Sitchensis, Chamaecyparis Ldxoso- 
niana, 21 m j a gigantea, Larix leptolepsis ] and for the lower Fageium 
alone, Juglans nigra, Quercus rubra, Carya alba and Fraxinus americana, 
(^;) For the lower {Picetum : Pseudotsuga glauca ai: dP. Douglasii, 
Picea sitchensis. 

Picea pungens and P. sitchensis are fairly resistant to the attacks 
of large game ; they are both suitable for the Picetum and the Fagetum. 

The number of foreign trees worth growing is limited, especially 
from the point view of timber, which* must be 'better than, or different 
from, that of the native species, or else produced in larger quantities. 
The only trees presenting these advantages are : Douglas fir, Weymonth 
pine, Dawson cypress, giant Thuja, white hickory, and black walnut. 
The principal object lies in the utilisation of the timber ;otherwise, from 
an aesthetic point of view, many other trees could be recommended for 
gardens and parks. 

In planting new experiment plots with foreign trees, a space of at 
least, 0.25 hectares should be allotted to each species, if a good return 
is to be obtained. With regard to trees of which the qualities have not 
yet been sufficiently tested, only a few hundred individuals, ought to be' 
planted per plot, ' 

Further, as M. Cie^suar has suggested, it would be advisable to plant 
from 2 to 3, or even more, hectares in different climatic zones, where trees 
snitable to the zone conld first be raised, and then planted in 0.25 hectare 
experiment plots at the maximum most suited to each kind of tree. In- 
digenous trees should be grown for purposes of comparision with the 
foreign species, . ^ 

773 - Brazilian Timber. — I. as madeiras do Brazil, in Ministeno M Agrimltum, 'Indu^ 
stria e Commercio, servipo de Inf orfmgdes2iid^diUon,-p-p. i-zS. Rio de Janeiro, 1918. — 
II. Costa, A., Silvicultura, in Qmstoes Economims, pp. 79-102. Ibid. — III, SJoTimento 
economico do Brazil, in Ministeno da Agricultura Xndustfia e Commercio, Dados Estaiis- 
Ucos, p. 50, pi. Ibid. ^ — IV. UoPES I. S., Economic Notes on Brazil, Timber, in Ministry 
of Agriculture, Industry and Commerce, Bureau of Information, Tjbird Edition, pp. 57-59, 
Idem, 1919. — V. Comtnerdo e exporta^ao de pinbo in Boktim do Minist&rio da Agricuk 
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twa, Ini'ustria e Commerdo, Year VI, pp. 75-78, Ibid. — VI. Commercio exterior do 
Brazil, de Janeiro a Dezembro 1917-1918, in Ministerio d(i Fazeinda^ Directoria deEsta- 
iisticci Cofmnercial, Ibid. ' — VII. Whitford, N. N. The Structure and use of the Parana 
Pine Forests of Brazil, in the / ournal of Forestry ^ Vol. XVII, No. 2, pp. 1 54-1 58. Washing- 
ton, 19:8. VXII. R. C., Studies in the Ecology of Tropical Forests, with 

Special Refercucc to the Forests of South Brazil, Introduction and Pt. I. Humidity, in 
The Journal of EcoUv^yj Vol. VXI, Nos. 1-2, pp. 5-54, figs 21, pi. i. Cambridge id,' — 
IX. DuaiAS, ly., Ba gelee au Bresil, in the Anmles de Gembloux, Year XXVI, Pt. 3, pp. 
1 1 8-122 . Brussels, 1 920. X. Brasiliens Holzausfuhr, in Der TropenpAanzer, Year XXIII, 
No. i,pp. 22-23. Berlin, id. — XI. Bong J. D., Foreign Trade Situation in Para, 
'BtqzH, in Commerce Reports^ No. 124, pp. 1158-1159. Washington, id. — XII. Pessoa, E. 
(President of the Republic). Mensagem aprasentata ao Congresso Nacional na Aper- 
ttira da Terceira Sessao da Decima Begislatura, in Republica dos Estados Unidos do 
Brazil, p. 146. Rio de Janeiro id. 

X. XI. — Brazil possesses certain advantages which give promise 
of a brilliant future as a timber exporting country, The^ forests are 
often traversed by water courses that can be used for transport purposes 
to the port, of shipment. In the State of Amazonas, whose tropical 
climate also permits of speedy re -afforestation, specially favoured in 
this respect, and the evident possibilities of the exportation of timber 
from the States of Amazonas and Bara will afford distinct compensation 
for the present stagnation in the rubber trade. Already in Para, the 
local timber has begun to be used in ship building. The timber exported 
does not only include that used for building but also for making sleepers, 
and for funiiture etc. 

II. III. VI. — Table I shows the exports of timber in the 6 years 
between 1913 and 1918. 


TabbeI, — Timber Export from Brazil, 1913 to 1918 [Metric tons). 


Tseiicias 

1913 

1914 

1915 

1916 

1917 

1918 

Mahogany 

7 





A 

2,4 

Mahogany (female) 

0,6 

— ■ 

452 

371 

649 

3 3:03 

Rosewood 

2 464 

2799 

I 840 

1 388 

648 

314 

Massarauduba. 

105 

24 

. 379 

168 

23 

21 

Araucaria (planks) . 

4B5 

297 1 

I 245 

2682 

■45 713* 

152 02s* 

Brazilian Wood ....... 

— 

— ,| 

39,5 

238 

384 

836.5 

Sebastio de Arruda 

718 

33 

. — , 


, — , 

— 

timber (not specified) ..... 

2 299 

2 322 

I 481 

1 481 

10 280 

13504 


^ Round figures. 


I. — Table II gives the chief forest species with their specific weight- 
and resivStaiice to pressure. 

Of these, there are 30 suitable for building, 9 for ship building, hy- 
draulics and submerged constructions in general, 15 for sleepers, 15 for 
furtdture and veneering, 13 for beams and coach work, lo for dyewoods 
and, in addition, 8 palms, 9 oil-bearing trees, 6 ktex, 6 starch, 8 fibre, 
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Tabi,E II. — Brazilian timbers. 


Brazilian timbers 

Specific weight 

Resistance 
to pressure 



kg. 

Acapd (Maliogany) ‘ . 

1.067 

930 

Aageiim amargoso [Andim anthelmintica Mart.) 

0984 

684 

Angelim pedta spectabilis Said. Gam.) 

1.052 

648 

Angico [Piptadenia rigida) Benth.) 

0.907 

755 

Aragi pytanga. 

0.997 

735 

Araribd amarelio [CentrdloUum robustum Mart.) 

0.870 

729 

» rosa [Pinchneya mhescem Er. All.), 

0.705 

718 

Arodra (Schinus Afoeim E.) 

1 . 219 

I 005 

Barbatimao [Stryphnodendron Bafbatimdo Mart.) 

1.275 

I 015 

Baranbeii 

0.869 

612 

Cambuliy preto 

1.138 

580 

Canella Capilao M6r, Nectandra mvnantha Meissn 

0.735 

407 

Canella parda 

0.764 

I 079 

» preta, Nectandra, mollh Nees, N, amara Meissn . . 

0.877 

676 

» sassafraz 

1.082 

772 

Cangerana, Cabralea Cangerana Said. Gam 

0.824 

546 

Carnaubeira, Corypha cerifera ly. . 

0.982 

578 

Carvalho vermelho . ■ 

1.047 

I 382 

Cedro vermelho, cedrela 

0.596 

467 

Copaiba Copaifera officinalis B 

1.078 

888 

Faveiro 

0.948 

I 200 

Gon<?aIo Alves, Astronium fraxinifoUum Schott j 

1-033 

850 

Grossahy azeite. . 

0.953 

358 

Gnarajuba ' 

0.963 

727 

‘^Gnarantan ^ 

0.968 

I 640 

Gnaraiina 

1.164 

8i8‘ 

Guatumb^L legitimo 

0.797 

I 209 

Ingd-assTi 

0.647 

5^5 

Ip€ tabaco, Tecoma I pi Mart 

1.048 

885 

» ima, Tecoma curialis Fr. All. 

0,785 

728 

ltduba preta, Oreodaphne Hookeriana Nees 

1.067 

923 

Jacaranda cabidiiaj 

0.872 

791 

» rosa f , 

» tan Pahssandro 

1.196 

1. 142 

777 

I 048 

» violeta ) 

i‘i55 

I 073 

Jatahy, Hymenaea Courbaril B 

0.902 

I 315 

JeouitibA vennclho 

0.665 

93S 

lyOnro, Cordia HypoUtica DC. 

0.923 

681 

Massaranduba grande 

1,079 

760 

Oity. 

0.792 

536 

Oleo pardo, Myrocarpus frondosus Fr. All 

0.667 

716 

» vennelho, Megrospermum erythrcMvlum Fr. All. .... 

0.954 

762 

Pdo Brasil, Cessalpina ecMnaia B. 

1.1S5 

I 361 

» Ferro, Swartzia tomeniosa DC 

1.270 

951 

Feqnid amarelio ■ 

o.Syr 

755 ■ 

» inarfim, Aspidosperma eburneum Mart . 

0.836 

741 

Feroba amarella, A, Peroba Fr. All 

0.794 

668 

» parda, A, Gomezianum Fr. All 

0.854 

607 

» revessa, A. sp. 

0.852 

663 

'■ 'rosa 

0,929 

804 
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Brazilian ' timbers j 

Specific weight 

! 

Resistance 
to pressure 



kg. 

Phiiilio do Parana, ArtiumHa bmailiensis T/md 

0.585 

549 

Sapucaia assii 

1.001 

730 

» commtin, Lecythis Pisons Canibcss 

0.893 

. 653 

» mirim, L. minor Veil. 

1.032 

632 

Tajuba 

0-953 

96S 

Tapinboa, Silvia Navalium Vr. All 

0.997 

693 

Taruman. 

0.771 

599 

Ubatinga .* 

1.054 

859 

Uriudettva 

1.055 

I 170 

Viiiliatico aiiiarello, Echyrospermtmi Balthamrii Fr. AIL . . 

1.667 1 

545 


8 tanning, 6 colouring, 30 officinal, 6 gum and resin plants and 8 of 
distinct economic importance. 

I. IV. — Besides the States of Amazonas and Para, those of Matto, 
Grosso, Bahia, EJspirito Santo, Bio de Janeiro, Minas Geraesand Parana- 
are also well stocked with valuable timber. 

The most important are as follows : 

Aiigico {Piptadenia ngida Benth.): wood solids compact ; heartwood 
ted with dark spots : used for interior work, as it develops with a rapidity 
equal or even superior to that of eucalyptus, it is decidedly suitable for 
afforestation purposes. 

Cedro {Cedrela sp.) female mahogany; well known. 

Canella {Nectandm spp.) compact, yellowish brown heartwood ac- 
cording to species ; used for building purposes. 

Copaiba [Copaifem officinalis tf.) heartwood deep red, very compact ; 
excellent for bnilding and submerged constructions, 

Jequitiba (rosa) {Coiirataris legalis Mart.): heartwood rose red; 
soft ; used for casing and boxes, one of the most beautiful species as regard 
shape, etc, 

Jaca andd {Dalbergia nigra Pr. All), rosewood* 

- P 4 o Brasil [Caesalpinas'pp) : Brazil or red wood ; used for hydraulic 
constructions ; dye wood. 

Peroba [Aspidosperma spp.) *. heartwood golden colour, compact 
and hard ; building, hydraulic and shipping : furniture, 

Sapucaia (mirim) {Lecythis minor Veil.) : heartwood deep red and 
dark-veined ; very durable and excellent for sleepers. 

Massaranduba {Mimusops elaia Fr. All.) t heartwood red, very compact ; 
used for construction purposes; homonymous to Lucamaprocer a, 

Mart. ; the former indigenous to northern Brazil. 

Sbbastiao di arruda [Physocalymma floridum Pohl) : compact ; very 
valuable for costly furniture,; price varies from 50 to 60 milreis per cu, 
metre., 

V. VII. — The export of ^^pinho do Parani^' {Araucaria brasilim^is 
Boud) greatly increased during the war ; it replaces admirably the soft 
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coniferous wood framework cases, matches and ordinary forniture. It 
has been exported to Argentina and Uruguay since the cessation of the 
export of coniferous timber from other countries. The exports, to Argen- 
tina and Uruguay were as follows : 



Argentina 

Unignay 


metric tons 

■ metric tons 

1910. ..... 

I 222 

I 192 

^ 9 ^ 4 - 

4 884 

I 953 

19x8 

102 680 

49 341 


Attention should also be drawn to the export of worked wood which 
amounted to 6568 and 9996 metric tons in 1917 and 1918 respectively ; 
the total export of wood was therefore 64 265 and 179794 metric tons, 

IV. — The area covered with forests in Brazil is 5 000 696 sq. km.* 
representing 58.63 % of the total area. 

Brazil is second in the world, coming next to Finland with regard 
to the area of forest land. The states which have the greatest extent of 
forests are Aniazonas with 1683 427 sq. km. (91.85%), and Para with 
921 954sq. km. (65.57 %)• 

In 1913, the exports were, in order of value sent to the following coun- 
tries : Argentina, Uruguay, United States, Poitugal, France, and Great 
Britain. The total value of the exports increased from i 358 730 paper 
milreis in 1913 to 6 330 514 in 1916. (i paper milreis = 2s 3d at par). 

VIII. IX. — Brazil owes its remarkable fertility to its ranifall (rain, 
dew, humidity), which is closely connected with the forest territory. It 
is judged necessary for Brazil to have a proportion of forest territory at 
the rate of 50 to 60 %in the equatorial zone, and 40 to 50 % in the tropical 
and sub-tropical zones. 

XII, — Besides the control of forest utilisation re -afforestation 
and plantation schemes should be carried out, and in his last message 
to the national congress, Ur, E. P^^SSOA, President of the Brazilian Be- 
public, emphasised the importance of preserving and re-establisliing the 
woodland area of the Republic. Forest economy has proved that there exists 
in Brazil extra of dinar y wealth which can be utilised : Paper, resins, 
dyeing and tanning materials, furniture, building, posts, sleepers, and 
firewood. Moreover the export of timber for building and cabinets is 
a branch of commerce that requires development and re-ordination. There 
is an evident need for legislation with a view to the protection of this 
wealth by the establishment not only of forest rules and regulations, but 
also exploitation, extraction of medicinal plants and rubber, carefully 
avoiding unnecessary felling. What remains' is to carry out the legisla- 
tive measures already proposed as soon as possible, and thus provide 
Brazil with forest laws, similar to other civilised countries richly endowed 
with forest territory. . 

[w] 
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LIVE STOCK AND BREEDING 

774 - The Toxic Effect of Feaiiiit Cakes Coataitifeg Small QuaElitles of Castor Seeds. 

— Beioux Ch. and Gtjbrbert, M. in the Compies rendus des Smnces d& VAcadmu 

d'AgfimUwe de France Vol VI, No. i7, pp. 4 ^<)‘ 454 . Palis, May 5> i930. 

The Academie d'Agrictiltitre has had its attention drawn, on several 
occasions to cakes containing, Ricimis, which are responsible almost 
every year for producing very serious poisoning in cattle. In 1913, 
M. Lb Conte, a member of the Animal Husbandry Section, reported that 
a consignment of peanut cakes fed at the rate of 0.5 kg. per day to 
milch cows produced in his herd a number of abortions, one of which 
terminated fatally. On examining the suspected cakes, they were found 
to contain sufficient Ricinus to account for these misfortunes. 

One of the authors had examined at the Rouen Agricultural Station, 
several samples of peanut cakes which had caused more or less serious 
cases of poisoning. In one case, some horses and cows were affected 
after a single meal ; there was one fatal case among the horses, and 
lactation was suspended in one of the cows. 

Microscopic examination of the suspected cake revealed the presence 
of Ricinus to the extent of 1.52 %. 

A second sample, which was supposed to have poisoned 3 horses 
(one of them fatally) after being fed to them once in the proportion 800 
to 900 gm. per head, was found to contain 2 % of Ricinus. 

Some months later, a third sample which had produced more or less 
serious toxic symptoms in several horses, was found to contain about 
I % of Ricinus. 

Thus very small quantities of Ricinus are sufficient to make a cake 
dangerous. The authors, quoting Robert, estimate that 3 gm of castor 
cake per 100 kg. live weight is sufficient to kill a calf. 

In poisonous cakes containing Ricinus (which are almost exclusively 
peanut cakes) there is as a rule only a small percentage ; the addition 
of so small an amount could be of no use from the point of view of adultera- 
tion. The presence of this dangerous substance, therefore, can only be 
regarded as accidental and due, in most cases, to carelessness, either in 
the cleaning of the apparatus (crusher or press), after using it for castor- 
seeds, or in the handling and transport of the peanuts ^and castor- 
seeds, which are often carried on the s^me vessels, as they frequently 
come from the same places. ^ 

Laboratory workers entrusted with the examination of suspected 
if cakes generally find that the samples only contain a minute proportion 
of castor cake. 

Chemical analysis cannot reveal the presence of small quantities of 
ricine, the active principle of the castor-oil seed; therefore it is necessary 
to have recourse to microscopic examination. This gives good results, 
the work is done by an expert, provided the Ricinus accidentally introduc- 
ed comes from undecorticated seeds, and if the cakes examined do not 
contain to^ large an amount of thick highly coloured cellulose which may 
more or less mmk the fragments of castor seed shells, which together 
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with the cuticle, are the only characteristic portions of the seed that are 
easily distinguished in the mixture. 

If 10 gm of suspected cake reduced to hour, is boiled for some minutes 
with 2 % solution of caustic potash, it is possible by means of successive 
decantations, to concentrate into a small volume, the black angular frag- 
ments of the castor seed shells which are hard and very dense, and can be 
identified under the microscope. In a well decorticated peanut cake, 
it is easy to find by ’this method, 0.5 % of undecorticated castor cake, 
but it is imposible to detect even larger amounts, if the Ricinus 
has been accidentally introduced in the form of seeds or decorticated 
cake, for the kernel of the castor seed contains no tissues that are easily 
recognised in a mixture. 

In such a case, recourse must be had to KobKRTs' useful biological 
method, which is based on the fact, that even infinitesimal amounts of 
ricine dissolved in a physiological salt solution have the power of agglutinat- 
ing the red blood- corpuscles of mammals and birds. 

There are a certain number of substances which, on being introduced 
into the blood are capable of producing the formation of an agglutinant 
substance causing the globules to adhere to one another. If the experi- 
ment is carried out in vitro upon globules in suspension in a salt solution 
the globules unite, adhere together, and soon form a clotted mass on the 
walls and at the bottom of the vessel and this is the phenomenon of agglu- 
naiion. Ricine is an excellent agglutinin. 

Kob:^rt, in his later works, suggested the use of blood corpuscles 
from the pigeon or guinea-pig, and the concentration of the ricine in sus- 
pected cakes by precipitating with alcohol the product obtained by ma- 
cerating in water. 

The authors, however, like RobbM, have found that the agglutinant 
properties of ricine are rapidly altered, when left in contact with alcohol, 
therefore they also tried to find another simple method of concentration 
which is free from this disadvantage. 

They found that ammonium sulphate, a substance that in concentra- 
ted solutions precipitates albumens, has also the power of precipitating 
ricine, without apparently alterating its agglutinating power, even after 
contact-lasting 24 hours. Instead of using like RoBEErj, the red corpuscles 
of pigeons or guinea-pigs, the authors chose those of the rabbit. These 
corpuscles also agglutinate very easily, and the rabbit is an excellent 
animal for the experiment in question. It is enough to prick one of the 
.superficial veins of its ear, in order to obtain without trouble, and without 
killing the animal, the minimum amount of blood (i to 2 cc,}' required* 

The following are the outlines of the biological method suggested 
by the authors for the detection of castor seeds in suspected cakes : 

A given quantity of the cake flour is macerated at 30® to 40^ C in 5 
times its weight of a 9 per 1000 salt solution, a few cc, of xylol being added 
to prevent any fermentation. After about 15 hours, itds filtered, and 
a portion of the filtrate (an amount corresponding to at least 10 gm. of 
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cake) is heated for an hour in a water-bath at C, in order to destroy 
certain slightly resistant agglutinins that may be present iiidlie peanuts. 
The mixture is again filtered to separate the coagulated albumens, 
and to the liquid thus obtaiiited, is added 50 % of its weight of pure, 
crystallised amnioiiitini sulphate, which must be entindy dissolved, 
without raising the temperature above 40^^ C. 

When the precipitate is formed, it is collected on a small smooth 
filter, thoroughly drained, and wa.shed with just a few drops of distilled 
water to remove mOvSt of the ammonium sulphate ; then the |)recipitate is 
removed wdtli a spatula from the filter, put into a small glass containing 5 
cc. of physiological salt solution, stirred for a fevr moments, and re-filtered. 
The filtrate thus obtained, which is used in the final experiment, contains 
about 10 times more riciiie than that from the first maceration. The 
rabbit corpuscles ate prepared, after defibrination, by being washed, 
centrifuged and placed in 4 times their volume of a physiological salt 
solution. 

The agglutination experiment is carried out as follows : The above- 
mentioned filtrate is mixed with a few drops of the corpuscle suspension in 
a small test-tube, and the tube is put into an autoclave kept at 370 C, 
which is a temperature faxmtrrable for agglutination. This takes place more 
rapidly the larger, the amount of Ricinus present in the groundnut cake. 
In the case of a cake with 2 % of Ricinus, agglutination is very clearly 
seen (using the authors' method) in 5 or 10 minutes, and the process 
is compete before the end of the first hour. With 0.5 % of Ricinus, 
agglittiiiationis already perceptible after half an hour, but if the percent- 
age is lower, it often does not take place until one hour bas elapsed, but 
the method is sufficiently exact to allow of the detection of at least 0.2 % 
of castor oil seed cake. 

It is a good plan to have a co:|trol tube filled with liquid from some 
macerated pure pi anut cake that has been treated in exactly the same 
manner as the suspected sample. 

This tnethod of detecting ricine can apparently be easily and prof- 
itably used on all agricultural laboratories. It is a useful supplement 
to microscopic examination, which is frequently at fault, wdien it is a 
question of decorticated .seeds, or when the histological interpretation 
is doubtful. 

The method can only be employed with certainty in the case of 
peanuts but these are almost the only cakes in which the accidental 
preseirce of castor seeds occurs. 

The authors, however, mention that Kobkm foiuid in the common 
bean an agglirtin which resists like that of Ricinus a temperature of 

C, and they themselves discovered a very active aggliitin of the same 
kind in soya cakes. Therefore in the presence of a suspected cake sold 
in the form of flour, it is well to take into account these possible sources 
of error, although it is a very rare occurrence to find beans, or soya in 
,peaiitit ^cahe^flqur. 
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775 - Miosltis Produced In Cattle by Serious Attacks of Aplitlilc Fever^ and Sani- 
tary Measures Dealing with tie Consumption of the Meat cf Animals Affected by 

this Disease® — I. RonCA, V. {IstiUilo di Anatomia patologica vetcrinafia della R. Uni- 
versitd di Modena), Alterazioni e calcificazione nel iiiiocardio del bovini nelle epizoozie 
gravi di afta. La clinica veterinarian Year XE/III, Nos. 5-6, pp, 145-163, figs. 2 biblio- 
graphy of 22 publications . Milan, March, 1 and 31, 1920. — 11. Squadriot, G. (Direttoie 
del macello di Modena), Miosite aftosa con infiltrazione calcare, Ibid.^ pp. 163-171, figs. 2. 

I. AbtERATlONS AND CADCIEICATION IN THE MYOCARDIUM OF CATTbE 
IN CASES OF SERIOUS OUTBREAKS OF EPIZOOTIC APHTHIC FEVER. — During 
two epizootic outbreaks of exceptional severity tliat raged in 1912-1913 
and in 1919, the autlior bad occasion to examine numerous infected cattle, 
and found that, as regards affections of the feast, the most prevalent 
were, parenchymatous alterations, that is to say, retrogressive processes 
taking place in the fibro-cells of the myocarditini. Those most frequently 
observed in the muscle-cells were opaque degeneration, hyaline degenera- 
tion, and necrosis due to coagulation. All these heart affections were 
usually present at the same time . The more or less pronounced atrophy 
and disintegration of the contractile fibres were aso observed. The 
striation of the fibres, especially the transverse strial, either disappeared 
entirely, was little apparent, or incomplete. Very aften the heart showed 
yellowish or yellowish-white, dry, hard, and granular patches, or striations 
frequently containing large quantities of calcium salts, the product of cal- 
careous infiltration and consisting, as far as can be determined by micro- 
chemical reactions, of calcium phosphate. 

II. ApHTHIC MYOSITIS WITH CALCAREOUS INFILTRATION. — 111 the 
case of 4.97 % of the cattle that have succumbed to malignant aphthic 
fever, a larger or smaller area of the striated muscles in the neighbour- 
hood of the skeleton are found to be pathologically afiected. This is more 
clearly seen in young than in old animals. The microscope reveals the 
presence of striae, or zones, differing in aspect aiid position according to 
their situation, and of a colour varying from yellowish to red. These 
symptoms reveal a form of myositis with vitreous, or waxy degeneration, 
of the sarcoplasm, necrosis due to coagulation, and the subsequent infiltra- 
tion of calcium salts, with more or less interstitial phlogistic infiltration. 

According to the author, the possibility that aphthic fever may be 
accompanied by such serious symptoms of degeneration does not imply the 
necessity of modifying the sanitary measures now controlling the consump- 
tion of meat of animals affected by this disease (i). Before allowing 
such meat to be used for food, all the pathological and anatomical symp- 
toms must be taken into account in each particular case. Muscles showing 
any degree of alteration of the above-described type will be condemned. 
Whether dhe other masses of muscle that have undergone no changes 
in appearance or organoleptic characters are to be condemned or put 
on the market at a low price, is a matter that will be decided according 
to the regulations hitherto in force. 

(1) Regulations on tliis subject were issued by tlie Director-General of Public Health 
(Prof. LrrxRARio) in Circular No. 24310 of Ytarcli 19, 1919. (Ld) 
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776 - The Chicken' Sllektight Flea {Sarcopsj^ Ua ga!litid.cm* — Sakbokjt, c. e., in 

Oklahoma Ai^ricuUiwal and Mechanical College, Agricultural Experiment Station, Stillwater, 
Oklahoma, 123, pp. 3-8, figs 3, bibliogr, of 9 works. Stillwater, Eeb, 1919. 

Observations made for the use of farmers on the chicken sticktight 
fiea {SarcQpsylla mllimcea) found in all the southern part of the United 
States. The parasite thrives best in an arid or semi-arid mild climate. 

As a control measure the following are commended : (i) 5 or 10 % 
mixture of creosote with vaseline or lard ; (2) i part carbolic acid + 5 parts ' 
vaseline ; (3) i part kerosene -j- 2 parts lard. These 3 preparations should 
be applied to the infested parts. Four parts of zenolium in 100 parts 
water, sprayed in the poultry houses and yard, is also quite effective. 

cAXTiE 777 - Cattle Fattening Experiment in South Africa. ~ nobbs, e. a. in From Breedet 
to Butcher, Beef Feeding Experiment No. 6 , Government Experiment Farm Gwebi, Bulletin 
No. 338, pp. I -1 2 Dept, of Agriculture.' Salisbury, Dec., 1919 
Previous experiments at the Government Farm, Gwebi, South 
Africa, have established the following facts : • 

(1) It is not profitable to fatten artificially the unimproved native 
cattle ; only grade stock are worth feeding, and the higher graded they are 
the more profitable does the process appear. 

(2) It is not profitable to stall feed cattle whilst pasture is abundant ; 
it is better to let the stock graze until about May. 

(3) Artificial fattening is only feasible between May and February. 

(4) Complete stalling is preferable to. grazing 'by day and stall 
feeding at night. 

(5) The more quickly the animals are fattened the better; 
the duration of the fattening process should not in any case exceed, 5 
months; to this end feeding with concentrates is essential, but all the 
fodder crops should be grown on the farm. 

(6) Under present conditions, it only pays to convert the cheaper 
forms of fodder and cheaper grades of grain into beef, as the finished article 
has to compete with pasture-fed meat, and the markets are not highly 
discriminating. Such comparatively costly products as oatcake, teff 
(Efagyosiis abyssinioa) and linseed are therefore to be avoided, and others 
such as beans, groundnuts, or mangels should be used sparingly as is con- 
sistent with securing a properly balanced diet. 

(7) It does not appear advantageous to feed the cla.^s of grade stock 
how available till over 3 years of age. Younger stock is apt to suffer 
from teething troubles, and incline when forced, to grow in size and frame 
instead of adding flesh and fat. Possibly, high grade stock of early- 
maturing breeds may in time be profitably fattened at an earlier age than 
the grade now generally available. 

(8) The relative advantages have yet to be tested of stall-feeding 
animals loose in a kraal or tied up individually in cribs, but experience 
points to the former as the better system. 

(9) About 2 tons of well tramped manure, consisting of dung and 
litter may be teckoned upon from each beast during the process of 
fattening. 



CAmE) --- SHKKP 


883 


(10) To eliminate waste, it is advantageous to feed pigs with cattle 
(l pig to 4 beasts) , but if maize meal is used, not whole maize, then 
extra feed must be provided for the pigs. 

After due consideration of these points if becomes a question between 
rapid forcing to fatten quickly on the one hand, and the use of the most 
economical foodstiifis which entails shower fattening, on the other hand. 
At the same time, only animals of suitable age to benefit by feeding, and 
yet not so young as to be wasteful feeders, should be selected. The 
principal aim of these experiments was to work out rations adapted to 
local conditions as regards seasons, foodstufis available, class of stock 
obtainable, and markets ; the relative advantages of 3 aged and 4 year 
cattle for fattening purposes was also tested. 

The stock used in these experiments consisted in 10 Shorthorns 
reared under ranching conditions, 5 of 3 years old and 5 aged 4. The fat- 
tening process covered a period of 133 days, divided into 3 stages during 
which the following daily rations were given per 1000 lb. live weight : (i) 
9 lb. maize + 9 lb. of radisk, mangolds, pumpkin or majorda + lb. 
of hay + 18 lb. silage ; (2) 7.5 lb. maize + i lb. groundnut meal + i lb. 
dhal meal [Cajanus indicus) + 7.5 lb. of succulents + 10 lb. velvet bean 
hay + 15 lb. each of silage and hay (these always fed ad lb.) ; (3) 6 lb. 
maize + 2 lb. dhal meal + 2 lb. groundnut meal + i lb. sunflower meal 
+ 7.5 succulents -f 15 lb. velvet bean hay + 15 lb. pasture hay. 

For the 2 groups respectively the following results were obtained : 
Initial live weight : 970 and 1097 lb. ; final live weights at Gwebi, 1243 
and 1353 lb. ; {2) after transpoit to Johannesburg 1175 and 1277 lb.; 
dressed weight 686 and 786 lb. ; percentage dres.sing on Gwebi weight 
53.1 and 58.1 %, on Joannesburg weight 58.3 and 61.3 %. 

The figures for the 2 groups seem to be similar with regard to the daily 
average increase in live weight ; but the older animals, however, dressed 
on the average better than the others. All the animals were praised fox 
their prime quality by the butchers. They were sold at Johannesburg 
.at £25 each, and had been bought before fattening at £8 per head. 

778 " Comparison between Different Rations for Wintering Breeding Ewes. — Ru.s- 

.SEL, S. ill Oklahoma Agriadtural and Mechanical College, Agriculiural Experiment 
Station Bulletin No. 125. pp. 2-8, figs. 2. Stillwater, July, 1919. 

The objects of the experiments reported in this Bulletin were : (i) To 
determine the comparative value of some Oklahoma feeds for wintering 
breeding ewes ; (2) to find the cost of wintering breeding ewes ; (3) to compare 
rations which contain silage with others that * contain no silage ; (4) to 
compare cottonseed meal with alfalfa hay as a protein supplement ; (5) to, 
compare ground kafir (sorghum variety) with kafir heads when combined 
with cottonseed meal and Sudan hay [Sorghum exigmm), Five lots of 20 
ewes each were fed during 90 days, starting on January 4, 1918, to test 
the value of 3 different rations. 

In two of these lots receiving 0.5 lb. of cottonseed meal per head 
and wheat straw with kafir silage (l^ot II) and in another lot receiving 
cane fodder (Tot III), symptoms of cottonseed poisoining were noticed, 



and 3 ewes died before tke cottonseed meal could be replaced by bran. 
The effects on those fed with silage fodder were somewhat less serious. 
Two lots which had received half the quantity of cotton seed meal fed 
to the preceding lots, plus more kafir heads (Tot IV) or ground kafir 
grain, plus 2.03 lb. Sudan hay (hot V) showed no ill effectvS and gave the 
niaxiniuxn gain in size. The ground kafir seemed rather more satisfactory 
than the kafir heads. But, from the point of view of cost and health, the 
most economical ration proved to be that given to hot I, in which 1.97 
lb., of alfalfa per head furnished the necessary protein supplement to the 
kafir silage plus wdieat straw. The following table summarises the 
results obtained: 


Winter rations for hreedmj ewes. 



not I 

not II 

not in 

rot IV 

, not V 

Numbes of ewesperlot 

20 

20* 

20*» 

20 

20 


lb. 

lb. 

lb. 

ib. 

lb. 

Total initial weight . . 

2015 

2015 

2016 

2037 

2015 

Total final weight . . 

2222 

2024 

2147 

2307 

2304 

Total gain in weight . 

207 

9 

131 

270 

289 

Average daily gain per 
ewe 

.11 

.005 

.072 

•15 

.16 

Total feed consimied . 
Alfidfa 

3554 

■■ - 

^ , 



Kafir silage 

3289 

5061 j 

— 

— 

— 

Wheat straw 

1062 

1244 i 

.972 

— 

— 

Cottonseed meal. . . . 


— 

828 

444 

445 

Cane lodfjer 



4776 



Sudan hay 

— 

— 


3667 

3663 

Kafir heads 

— 

— 

— 

1149 

— 

Ground kafir heads . . 

— 

— , 


— 

758 

Bran 


4 . 5 » 

210 

— 

— 

Total cost of food. . . 

1 60.42 

$54,18 

$68,70 

$73.13 

$71.26 

Average cost of food per 
head per day .... 

•0335 

.0301 

.0381 

.0406 

.0395 


* Tw./) ewes died 


oa tile 75th (lay. 


** One ewe died on the 85th day. 


779 ~ Pig Bre©d!llg in Italy.- — StjUjca, I., in Cnomale di Ap’icoUwd ddlii Domenica, Year 
XXX, No. 20, pp. 155 and 158. Piacenza, May U>, 1920. 

The three possible methods which can be employed in pig breeding 
are domestic, rural (i. e., transformation of farm by products), and indus- 
trial (i.e., transformation industrial of by products or rather constituting a 
distinct industry such as the raising of herds on pasture or on semi-housing 
lines). The first is much developed, the second has practically died out, 
and the third could be very much improved and developed. 

It can be said that, in Italy, the only improved breed used has been 
the large white Yorkshire, which produces a large amount of fat, but is 
difficult to breed in a country much warmer than its native land — the 
north of Ejngland* For this reason, the improvement of domestic stock 
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by tlie introduction of this breed has had no chance of developing on rural 
and iiidiivStrial farms and these are much more important from the national 
and economic standpoint. The half breeds are weak, withs taiid only 
with diffictdty the sun from March to October, and are very subject to 
epidemic diseases. 

The author agrees with the statements made by Prof. Baldassars 
to the effect that preference should especially be given to Berkshire pigs 
as stock for improving Italian breeds for industrial and rural purposes, 
and though the Berkshire admittedly gives less meat, that meat is pro- 
portionately, of better quality. Moreover, they are more hardy and 
easier to rear. 

The author closes by remarking on the active steps taken by the 
U. S. Department of Agriculture with regard to agricultural propaganda, 
particularly as regards the development of pig breeding. 

7S0 *- The Effect of Feeding with Peanuts on the Quality of Pork; Experiments 
in Oklahoma, U. S. A. — Dowell, C. T. and Friedemann, W. G., in Oklahoma Acn- 
cultural and i\fechamcal CoUe^Cy AgficuUural Experiment StaiioHy Stilkmifcr, Oklahoma j 
Bulletin No. 124, Bibliogr. of 17 works. Stillwater, May, 1919. 

The cultivation of peanuts has become quite general in the South- 
ern- United States, as has the pratice of fattening hogs on peanut 
pasture and cake (i). This method of fattening is more economical than 
using the common feed-stuffs, but the chief objection is that it is claimed 
that pork thus produced possesses a lower melting point (i) is soft and 
shows an excessive’ shrinkage. For this reason, prices for animals coming 
from districts where this form of foodstuff is used, are usually considerably 
reduced. The authors started their experknents with the object of 
finding some way by which the bad effects of feeding with groundnuts 
alone could be overcome. The iodine number and melting point were 
determined for the kidney and bacon fats of hogs weighing about 100 lb. 
each, used for experimental purposes in 1916 and 1918. 

In 1916, 5 lots of hogs were fed for 70 days, and i hog per lot was 
reserved for a chemical study of the fats. In addition to this, at the 
Experimental Station, the shrinkage data were taken, during cold storage 
of 4 hams and of the bellies of *one hog of each lot. The maximtini iodine 
numbei", the minimum melting point, and a higher shrinkage percentage 
was reached in Tot I fed on peanuts alone. Two lots fed on peanuts 
for 40 days, followed by maize and tankage in the ratio 23 : 2 (Tot II), 
and another on kafir (a sorghum variety), and tankage in the ration 23 : 2 
(Tot III) gave high iodine numbers, relatively low melting points and 
evident shrinkage was noticed- 

The 2 other lots received no peanuts, and Tot IV was fed on oats 
+ shorts + barley + buttermilk (i : 1:2 ; 8) and Tot V on maize 
chop -f- kafir chop + cottonseed meal + tankage (ii ; ii : 2 : i). Better 
quality pork and lesser shrinkage signified the advantages of using the 

(i) See R, Febr, 1920, No. 236. (Ed.) 
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last mentioned ration in the 1916 experiments. Table I shows the re- 
sults of these experiments. 


Tabi^k I. — Results of Experiments in 1916. 


lyOt No. 

Shrinkage % 

Iodine No. of fats 

Melting pint of fat 

For 4 hams 

of bellies 

of kidney Fat 

of bacon fat 

of kidney iat 

of bacon fat 


I . . . . 

, 8.40 

m.34 

86.6 

89.2 

29.7 

26.8 

3 . . . . 


6.62 

79.2 

78.2 

36.5 

35*3 

3 . . . . 

3-59 

9.03 

73-5 

78.8 


33-4 

4 . . . , 

X.33 

6.80 

51.8 

60.6 

46.0 

39*6 

5 . . . . 

1.29 

6.09 

48.4 

50.6 

47.1 

45-5 


The 1918 trials included 6 lots each containing 8 hogs. Each lot 
received a small amount of alfalfa ; self feeders were used and the feeds 
were distributed in the following manner : I, maize + tankage ; TL darso 
(sorghum) + tankage ; II. kafir + tankage ; IV. kafir + peanut me^ ; 
V. kafir + cottonseed meal ; VI. kafir + tankage + peanut meal + 
• cottonseed meal. These lots are classified in order according to the aver- 
age iodine number of back or kidney fat, and according to the increase 
in melting point except in the case of ot IV, which comes last but one 
on the list, Eot IV received a larger amount of peanut meal than Eot VI. 
The Results are given in Table II. 


Tabub II. — Results of Experiments in 1918. 


rot No. 

Iodine No. of : — 

[ 

Melting point of : 

bacon fat 

kidney fat 

bacon fat 

kidney fat 

I 

70.94 

63.18 

37-9 

41. 1 

2. .... . 

G ' j.yo ^ 

62.88 

39.8 

43-2 

3 

65.49 

61.06 

39.9 

44.1 

4 

6353 

59.01 

38.2 

41.5 

5 

60.44 

56.84 

42.6 

44-5 

6 

58.14 

54-51 

44-3 

46.0 


781 - The Pigeon as a Means of Increasing the Food Supply. — Benedstti, i. iu the 

GiormU de^U Alkvatori, Year XVI, No. 14, p. 108, Catania, May 20, 1920. 

The author recommends pigeon-rearing for the rapid production 
of meat. The ordinary breed of pigeons should be chosen, for it is the 
most profitable, as from zo to 24 young -are produced annually. 

^Taking his own experiences in pigeon-breeding as a basis he calculates 
the profits of one financial year as follows : 
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Instauation expenses. — In order to set up a small pigeon-breed- 
ing establisJament, it is necessary to have 100 pigedns-gready for breeding 
50 suitable breeding boxes ; 100 glazed earthen-ware nests ; 4 zinc syphon 
drinking troughs ; 8 special feeding-boxes to prevent the food being scatter- 
ed or soiled ; boxes for ashes, rubbish, straw, etc ; other objects such as 
perches, apparatus for disinfection, small ladders, etc. ; the transforma- 
tion of a room with an area of ^ X 4 metres and 3.80 m. in height, includ- 
ing the external cage into a pigeon loft ; labour for putting in the boxes ; 
other expenses. At present prices, about 3000 francs would be necessary 
to cover the cost. 


Debit Account. 

Repairs and renewal of material (5 % of capital) 150 fr 

Rent of room used as pigeon-loft 50 

Food of different kinds (grain and scraps from the table), 18 quintals, 

average cost 60 fr. per quintal i 080 

Cost of cleaning and disinfecting 300 

Eoss on sale breeders, 400 francs at the end of 4 years, or for the first year loo 

Total .... S ,680 fr 


Credit Account. 

Sale of 1000 pigens at 2.50 fr, per pigeon 2 500 fr 

Sale of 3 quintals of pigeon-dung at 15 fr 45 

,j^ ToiOfl • • . fr 

Profit. 

2545 — 1680 fr. = 865 fr. 


Which is at the rate of 28 % interest on the capital laid out. 

If the pigeon-breeder had enough ground to permit of the pigeons 
going out of the loft every day, he could save about 500 francs on their 
food, and then the interest on the capital would amount to nearly 46 %. 

783 -■ Bee-Keeping in Corsica* — bourgeois, a,, in V ApicuUeurf Year 62, Nos. 5-6, 
pp. 50-55^ May-June, 1918; Nos. 9-10, pp. 102-105, September-October, 1918; Year 
63, No. I, pp. i9“2i, January, 1919 ; No. 2, pp. 39-42» February, 1919; No 7. PP- 174" 
176 July, 1919; Year 64, No. i, pp. 27-30, January, 1920. Paris, 

A description of the conditions of bee-keeping in Corsica together 
with information on the habits of bees, and methods of rearing them, 
founded upon the author's long experience of bee-keeping on a large 
scale. 

TtiE Corsican bee. — Bee-keeping in Corsica dates back to the 
most remote antiquity, but the methods employed there are still wholly 
empirical. There are a great number of hives (more than 15 000) on the 
.mountains of the island, and 75 tons of honey, and 27 tons of wax are 
produced annually. Owing to natural selection, the Corsican bee is 
exceedingly hardy and active ; it answers all the requirements, of intensive 
breeding, and is superior to the selected bees on the market. 
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HohI'^y and Wax. ~ Coxsican honey is of very fine quality and aroma 
when it is collected in the spring ; the antuinn honey has, however, a strong 
bitter taste, and is dark in. colour. 

The barbarous custom of ■ suffocating the bees seems to be un- 
known in the island. The pre-war prices were from i fr. to 1.50 fr. per kg. 
for ordinary honey, and from 2 fr. to 2.50 fr. for choice kinds. 

Corsican honey is in great commercial request, on account of its 
aroma and its whiteness. The pre-war price Was from 3 fr. to 3.50 
fr. per kg. 

Resources of the Corsican Flora, — The bees can make honey for from 
8 to 9 months of the year so that the season is very long. The honey- 
and pollen-producing plants of xhe various seasons include : 

Winter and beginning of spring : Japanese medlar, hazel, willows, 
poplars, almond, apricot, peach, box, rosemary, mimosa, and maple. 

Spring Cherry, wild plum, cultivated plum, quince, citrus, apple, pear, 
chestnut (this gives a reddish bitter honey, crystallising in large cris- 
tals), broad bean, kidney bean, lentil, peas, haricot bean, soya, cultivated 
aniseed, sycamore, sainfoin (abundant white honey, with a delicioiis 
flavour ; in good season, from 150 to 300 kg. of honey can be obtained 
aminally from i hectare of sainfoins), black mulberry, white mulberry, 
asphodel, caper, evergreen oak, cork oak, Kermes oak, turnip, colza, 
cabbage, white mustard and nearly all the wild Cruciferae (the Cruci- 
ferae yield much honey which crystallises very quickly forming large 
crystals), lavender, and savory (a large quantity of very fine honey in 
some districts, none in others), banana, date-palm, Barbary fig (the fruit, 
is used for making a bee-syrnp), tamarivSk, ash, wild geranium, orange 
tree, citron tree, lemon tree (these yield much honey where the soil is 
damp), TrifoUum pratense, T, incarnatum, white cIovct (yields much 
white honey,) agave and aloe (a sweet syrup flows from their terminal bud, 
and is collected by the bees), vetch (all varieties of vetch, and especially 
the hairy winter vetch, yield large quantities of green honey which becomes 
white on keeping ; when the hairy vetch and sainfoin grow together, 
much very fine honey is obtained), cotton tree, dandelion (the pollen of this 
flower is believed to produce dysentery in bees, if they remain sfiut up 
for some days), and wild chicory. 

Summer : Virginian sumach, still more the curriers' sumach, 
limes, especially the silver lime (yields much sweet honey with anodyne 
properties), ailanthus (much honey of an inferior quality) chestnut (honey 
of a common quality ; about 33 000 hectares are covered with chestnut 
in Corsica), tobacco (much honey of a brownish colour), Ittqerne (the last 
cutting give a little honey ; produces much honey on light irrigated soils, 
the honey is white, and has a delicate flavour), sage and viper's bn gloss 
(much honey which crystallise slowly), white melilot, Thymus vulgaris 
and r. Serpyllum (a dark, very aromatic honey), bramble, spindletree, 
raspberry, whortleberry, eucalyptus and false pepper (much dark honey 
with a strong flavour), conifers (in addition to pollen and propolis, all coni- 
fers and the spruce in particular, produce in spring and especially ip sunv 
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mer, so much nectar, that for 15 to 20 days, several kilograms of honey 
can , be made daily by a colony of bees ; conifer honey ivS rich in glucose 
and resin, hence it is much used by doctors in treatment of affections 
of the bronchial tubes and lungs), Thuja, juniper, Vitis Canadensis, sorghum 
millet, maize, and reeds. At a height of about 1500 m., Rhododendron 
ferrugincMm and Rh, hirsuhim give much honey with a very delicate 
flavour. 

Aukmm : Heather (much light-^coloured honey in sitiiimer, reddish 
and thick in autumn ; as it contains little, or no, saccharose, this honey 
never crystallises entirely), hnchwheat (reddish honey, plaiitifiil on argil- 
laceo-calcareous soil, scarcely an3^ or calcareous or heavy soil) , mignonette, 
asclepia (much honey, but it may be injurious to the bees, as their legs 
adhere to it), tree tuy (white honey), Arbutns, Japanese Sopkora, carob-tree 
(much reddish honey; its fruit supj)lies a good bee-syrup), honeysuckle, 
and aster. 

The plants whose names are printed in italics can, when numerous, 
supply sufficient honey to fill the hive in a few fine da^^s. To do so, requires 
2 or 3 hectares, of very melliferous plants per hive. The largest amount 
of nectar is produced on calcareous, or clay loam soils that are damp 
or irrigated. 

— The herbaceous stalks of vetches, barley, and oats, the 
leaves and branches of the evergreen oak, willow, alder, EwSpen, ash, bram- 
ble, beech, hawthorn, jumper, orange, palm, maple, birch, agave, larch, 
eucalyptus, spruce, etc., secrete, under the influence of combined heat, 
and coirj,or as a result of the punctures of insects, a sugary matter which 
is at times very abundant. \^en hot days are followed by cold nights, 
or vice-^versa, the plant nectar appears during the night ami generally 
disappears in the early hours of the doLy. When they can obtain nothing 
better, the bees collect and store these nectars ; under favourable coaidi- 
tions, a colony of bees can collect 4 to 5 kg. daily and from 2 to 3 quintals 
in one season. There is always, in addition, a small amount of animal 
nectar due to the punctures and excrement of insect, which the bees some- 
times collect. The presence of woods is therefore very advantageous 
to bees, especially in summer. 

Extraction of Thick Honey. — Corsica produces some kinds of honey 
that are very thick and difficult to extract, in the centrifuge. This diffi- 
culty can be overcome to some extent by extracting the honey from the 
sections as soon as they are filled, and before they are entirely sealed up, 
but this is not always possible. The best plan is to prick both faces 
of the full cells to a depth of 8 mm. as soon as the combs are unsealed 
without, however, perforating the median wall of the cells, and then to 
have recourse to centrifugation; the operation should be performed, if 
possible, in a room heated to from 30-35^C. 

Urine and bee-kEEpinc. — The nitrogenous substances supplied 
by pollen are often insufficient for the requirements of the bees, hence 
they visit pits of liquid manure and urinals, where they find the diastases 
0^ salts necessary for themselves and their brood. It is expedally 
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at the height of the la^dng season that the bees use urine both as food and 
drink. The author gives them, as a strengthening food, 3 or 4 kg. of 
honey diluted and carefully mixed with I litre of urine. As a tonic drink, 
lie gives tlieni two spoonfuls of honey dissolved in 3 or 4 litres of boiling 
water to which has been added 2 litres of urine. 

Urine which has been slightly fermented by the addition of a little 
hotiey, attracts scout bees and afterwards the swarms. The author 
made use of this by placing in the vicinity of the apiary small hives of 
which the interior and combs had been sprinkled with urine. 

Shading tha Colonies of Bees. — This increases the yield by 20 % 
but all damp must be guarded against, as it is very injurious to the health 
of the bees. 

Him Management in Bad Season. — In order to prevent scarcity of 
honey, treatises on beekeeping advise feeding the bees on sugar. The 
author, however, considers this is wrong, both from the hygienic and 
economic standpoint. He advises that as soon as the bee-keeper finds 
that the first spring harvest is deficient, he should stop increasing the 
apiary remove the store-houses already placed, and reduce the brood 
chamber to the number of combs that the bees can use for food. Uater, 
it might be possible and wise to increase the apiary in time for the small 
summer and autumn harvests. This method obviates the necessity, in 
bad years of feeding the bees during the winter. ‘ , 

Extracting Honey without a Laboratory. —The honey should be collected 
during the day, and the full combs placed in well-fitting boxes provided 
with a door which opens only outwards. This permits of the escape 
of any bees that may be still in the combs. At nightfall, the honey is 
extracted at a certain distance from the apiary. It is filtered, placed 
in vessels, and carried immediately to the store-room. All the utensils 
must be well-washed, in order to remove every trace of honey, so that the 
bees when they return next morning, perceive nothing, and are not upset. 

Economical Concentration of the Productive ' Forces. — The old fashion- 
ed-basket can still be of great use in bee-keeping, and is the best means 
of insuring the economical increase of the beevS. The writer advises the 
following method: 

place 2 bavskets, one to the right and one to the left of a hive provided 
with frames, and tenanted by active working bees. The 3 cohniies will 
thus have one flight-board in common, and will be close together, which 
will facilitate later work. As soon as the bees show signs of having reach- 
ed the height of their honey-making, traifefer the contents of the hive 
with frames to a new box, with the exception of 5 or 6 combs, which should 
be left for the brood; this will prevent too early swarming, and will give 
rise to feverish activity. The same day or the day after, when many of 
the bees are out collecting honey, a second hive flanked by empty bas- 
kets should be placed on the top of the first one, the two first baskets being 
removed. The progress of the honey-making must be watched, the num- 
ber of receptacles increased, if necessary, and finally the honey is taken. 
This system is better than any other, in countries where the honey har- 
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vest is large, and the season short, but does not succeed "where there is little 
honey and the collecting season is long. The advantages of the method 
advocated by the author is showm by the following figures : One hive 
fitted with frames and treated in the usual manner produces on an average 
15 kg. of honey the 2. baskets furnishing 10 kg., whereas by the systematic 
concentration of honey-makers, the production is doubled. 

Hives fitted with frames can also be used for the economic increase 
of the bees ; the most pratical are twin hives and the method to be employ- 
ed is the following : As soon as a numbers of bees have gone out, take a 
swarm from the turn hive, and put it in another hive, replacing the swarm 
by honey-combs. 

Pitrchase of Ordinary Hives. — The ordinary Corsican hive is iistially 
made of the bark of the cork-oak, or else of plaited twigs, or straw. The 
author advises the bee-keeper to bu^’" hives with a gross weight of from 
20 to 25 kg., but never to purchase those weighing less than 15 kg. (10 
kg. of honey and 5 kg. of bees). The price of natural swarms varies from 
2.50 to 3 fr.~; that of the mother-colonies from 6 to 12 fr. each. 

The second part of this article, which is devoted to pastoral bee- 
keeping in Corsica, contains the following chapters : Pastoral apiculture ; 
the advantages of pastoral apiculture ; the situation of the apiary ; places 
to be avoided ; the aeration of hives during .transport ; packing hives 
transporting bees, unloading hives on arrival ; opening the small door ; 
orientation of the honey-gathering bees ; treatment of colonies of which 
the combs have been broken ; cost and yield of a Corsican pastoral 
apiary. This is calculated on the following manner. 


Cost and Yield of Corsican Pastoral Apiary, 

Installation expenses 

Purchase of 1000 pastoral hives at 14 fr 14.000 fr. 

Cost of bees 5.000 

Cost of materials and wood-work 2.500 

Cost of curtains and huts 2.500 

Studies. 1. 000 

Total .... fr. 


Annual expenses 

Rent of ground for apiary. r.ooofr. 

Transport or chan?^e of place , 2.000 

Interest and depreciation , 6.000 

Payments to bee-keeper and assistants 8.000 

Total , . . 


Annual expenses of retail sales 


Rent of shop 1.500 fr. 

Management 1.800 

Ticence, lighting, insurance, various expenses 1.200 

Advertising 5.000 


Total . . 


« fr. 
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SAI.RS or PRODITCTS 

:]().ooo fr. 

22.300 

1 7.300 

Total . . • ^4,555# fr. 


W / 

o I Total Sale of products. . . 
-4 ! Cost of prodiictioii aud sale 

^ f Net annual profit. ...» 


783 - Bee-skeeping in Macedonia and Chalcis. — tABusTEAu, h., in uApicuUcw, Year 
62, Nos. 3-4, pp. 35 “ 3 ^> 3 fig- Taris, JVXarcli-April, 1918. 

In Macedonia and Clialcis, bee-bives are seen everywhere, but there 
are no extensive bee-farms wdiere bees are kept on a large scale. The 
peasant merely has, hidden behind the low wall of his garden, a few hi- 
ves, and the honey ptodneed is maiiity intended for domestic consumption. 
The only large apiary in the country is that belonging to the Sedes Agri- 
cultural College. Bee-keeping however, is carried on in the numeions 
monasteries on mount Athos. 

In the apiary of the vSedes Agricultural College, most of the hives are 
of the old Dadant type, but there are also some Dadan-Blatt, Tayens, 
and Root hives. The hives with fixed combs are those generally used; 
they are cylindical, 50 cm. in height, and 25 cm. in diameter. 

The black breed of bees is the one kept; it is very gentle, and a hive 
of these bees in full work can be uncovered without any risk of being 
stung. 

The nectar is chiefly collected in spring and summer from the fine 
Lahiaiae growing on the mountains. If the nectar is rare, the honey, 
however, is delicious. Wliite mcHlot grows plentifully in marshy locali- 
ties. Erica mnUifloni abounds in many mountainous districts. 

784 - Bee-keeping in Ethiopia. — * Frte JuliknUc Mamkrs (Cupudu, ApostoUc Missio- 
nary), in Year 61, Nos. 1-2, pp. 2-4, Jaii.-Kcb., 1917; Nos. 3-4, pp, 38“.}2, 

fig., 2 March-ApriJ, i<u7; Nos. 7-8, pp. 101-103, J uly'' August, 1917; Nos, 9“io, 
pp. 128-134, fig., 3 Sept.'Oet., 1917 ; Yoar 62, Nos x-2, pp. 4“9) Feb., 191H ; Nos. 7-8, 
pp. 74-80, 2 lig., Feb., 1918; Year 63, No. i, Jau., i<M9; No. 2, pp, 12-18, 
PP- 35"39» Feb., 1919; No. 4, ijp. 82-89, April, 1919. Paris, 

Swarms of bees are common in the forests of Ethiopia ; the combs 
are taken in the most crude manner, not only by the natives, but also by 
hunters and explorers. Honey is one of the chief dues paid to landown- 
ers, administrators, and chiefs. It is much used as an article of food 
and the natives employ it as a medicine, as well as in the preparation oj 
hydromel, their national beverage. About go % of the honey produced 
Is made into hydromel. 

The author estimates the number of hives in Ethiopia at about one 
milHon, Some 700 tons of wax are exported annually, and in addi- 


54.250 fr. 
26.500 

SOS® fr„ 


1000 colotiioH at 30 kg. iier Mve, or 30.000 kg. of whidi 15.000 kg. 

are of superfine lioney at 2 fr. per kg 

15.000 kg. of oniinary honey, or made into confectionery, id 1.50 

fr. per kg. 

500 kg. of wax at 3.50 fr, per kg 



SEKICUWURE 


893 


tioii, a certain amount is used in the country for lighting the houses of the 
rich, and in the churches, but it may be calculated that about half the wax 
obtained is thrown away by the natives, who are wholly ignorant of its 
value. The average annual hone3^ yield may calculated at 10 kg. per hive ; 
no honey is exported. The Imperial Palace alone uses every ^T-eat 210 tons 
of honey for the manufacture of hydromel. 

The native liive is cylindrical, from 20 to 35 cm. in diameter, and from 
50 to 120 cm. high. It is made of wood, wickerwork, bark, or sun-dried 
mud, and is always covered with straw, and prordded with a movable 
bottom or with simple plugs of straw at the two extremities. The hive 
is suspended in such a manner that the long axis is horizontal (in this 
way, the combs are parallel to the c^dindrical walls); the flight-holes are 
placed ill the centre, or at one extremity of the cylinder. The hives are 
always hung some metres above the ground, usually at a height of from 6-8 
metres, though sometimes at as much as 12 to 15 metres. 

The apiaries near the houses only consist of a few hives, but in the 
woods on tbe mountains, there are sometimes as many as 40 or 50 per 
family, so that one may say for instance, that in the great virgin forest 
of the Gougoii Chain, which covers from 20000 to 25 000 sq. km., there 
is not a single tree without its hive. By smspending a hive to a tree, the 
bee-keeper becomes the exclusive possessor of the tree and no one may 
fell it, or attach another hive to it. 

Natural swarms occur very frequently, for the natives gather the ho- 
ney so rapaciously^ that the famished bees ate obliged to seek a new home 

If an empty hive is suspended from a tree, 8 times out of 10 it will 
be occupied without further trouble by one of these swarms. 

The author has found that wandering swarms are attracted by the 
buzzing of another swarm, and also by the smell of hot wax. A good 
way of enticing them is to place in the sun some light, small hives whose 
inner walls are covered with liquid wax ; this melts and emits a strong odour, 
which is soon perceived by the bees. 

The domestic bee is Apis fasciata, the .same species as that kept in 
Arabia and on the shores of the Bred Sea. It is somewhat smaller than 
Apis mellifioi, and very productive, but so bad-tempered when in another 
country, that all breeders that have tried it have given it up. Stnoke 
has no effect upon this bee, so the hives have to be handled at night, and 
the bee-keeper Is obliged to use every means of protecting himself while 
at work. The domestic bees include 2 varieties, known respectively 
as the black bee, and the red bee ; the former predominates at altitudes 
varying from 1200 to 3000 metres, the latter in the low districts, and to 
the height of 1200 m. The maximum of production was attained by an 
earty swarm, taken in September which, 6 months later, had filled a hive 
■ with a capacity of 189 cu dm. During this time, the bees had made 36 
combs ; w^'hen the honey was taken, 18 of the combs yielded a total of 70 kg. 
of honey, the other 18 being still occupied by the larvae. The average 
production depends upon the usual size of the hive. In order to ensure 
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the development of the “bees, and prevent swarming, 64 cii. dcm. are re- 
served for the brood, and 21 cu. dm. for the honey. 

llic author quotes same observations that he and his fellow bee-kee- 
pers have made upon the nuptial flight of bees. All the 4 queen bees 
observed made 3, 5 and even as many as 7 flights, and all the queens were 
fertilised twice. They left the hive at 2 p. m. (not at midday, as is 
generally reported). One of the queen bees only, began to lay 36 hours 
alter fertilisation. 

In addition to the domestic bee, there are several wild varieties that 
are stingless. One of these, a very small insect, belonging perhaps to 
the genus Trigond, produces a honey which is more liquid than that made 
by the ordinary bee, and is much prized for its medicinal qualities. 

At Addis- Ababa, where the author has his apiary, there are 2 seasons : 
the rainy season lasting from May to September and the dry season, which 
comprises the rest of the year. During the rainy season,' the tempe- 
rature is warm, varying from a maximum of 25° C to a minimum of 14° C. 
At this time, the bees are out all day looking for flowers which, how'ever, 
are non-existent. Their daily exit from the hive throught the year has 
several disadvantages, of which the chief is the larger consumption of 
honey, as this entails a diminished honey harvest. Throughout the dry 
season, the temperature varies during the day between — C and 23® C ; 
it is about 14® C in the morning and evening. Given the lack of mois- 
ture, very little nectar is secreted, and little honey is made. There are, 
however, 3 kinds made from the flowers of the natural meadows the various 
species of eucalyptus, and as shrub of the genus Eupatorvim known by 
the name of “ garaivo 

The honey-collecting season usually lasts from the middle of S eptember 
to the end of February. The average annual yield of a native hive situa- 
ted in a fairly good honey district varies from 8 to 10 kg. The apiary 
belonging to the Catholic Mission (the only one in Abyssinia which has 
hives with movable frames) yields, on an average, 26 kg. of honey 
annually. 

Bees in Ethiopia have numerous enemies, of which the most formid- 
able is the ant-eater, known as “ hama (the “wicked one ’'). The 
natives, suspend their hives from trees for the express purpose of pro- 
tecting them from the attacks of this greedy mammal, and this makes the 
operation of taking the honey a very diflicult one, for on account of the bad 
temper of the Abyssinian bee, it has to be carried out at night. 

Ants are other enemies of the bees. There are two kinds, the small 
red variety, similar to that found in Europe, which can easily be driven 
away by scattering a few ashes round the hives, and the large black va- 
riety, which does far more mischief. When the weather changes, these 
black ants come out of their nests in great swarms, invade houses and des- 
troy insects, rats, and even fowls, young pigs, etc. It seems impossible 
to bar their progress by the use of the remedies used successfully in the case 
of the common ants (ashes, carbolic acid, a streak of oil, , etc.). Naph- 
thaline is the billy thing which they dislike enough to refuse to face it. 
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A certain amotint of devStruction is wroiiglit among tlie bees by birds. 
TJie boney-conib motli does as much damage in Abyssinia as in 
Europe. 

In conclusion, the author describes the native method of making 
several kinds of hydromel. . 

785 - Standard Externa! Measurements and Rigidity of Bee»Hive Frames. ■— r^. and 
A. Froment, in UApiculteur, Year 64, No. 5, pp. 105-109, fig. 3. Paris, Hay, 1920. 

I. ' — - Standard external meimirement for bee-hive frames. — If a 
hive with movable frames gives too miich room fcr the passage of the 
working bees, the latter build; if there is too little space, they make pro- 
polis. 

In order to prevent both these equally serious evils, the authors 
after comparing notes with other bee-keepers, decided to reduce the pas- 
sages to a minimum, and to provide a way for the bees underneath the 
frames, by means of a strip of metal that raises the latter 5 mm., above 
the bottom of the rebate. 

It would, however, be of general advantage if the same external mea- 
surements were adopted for all frames. This would make them interchan- 
geable, and the same frames could be used for all types of hive, thereby 
greatly reducing the trouble of handling them. Therefore the authors 
urge bee-keepers to obtain, by means of propaganda and their united efforts 
the general adoption of standard external frame measurements. 

II. — The rigidity of the frames, — The want of rigidity in bee- 
hive frames is a source of much inconvenience. In the case of a-Badant- 
Blatt frame 27 X 42 cm. with uprights 0.7 cm. thick, a slight pressure is 
sujSicient to show that it has no lateral rigidity. The same may be said 
of all frames with uprights less than i cm. in thickness. tVith uprights 
of tMs thickness, however," the authors, obtained the required rigidity. 
Further, there was no necessity to fasten the frame above by means of 
U shaped nails, and it was possible, without bending the reprights, to at-, 
tach the wires of the honey-comb wax, as M. BADAN'r recommends. The 
first can be fixed about 6 cm. from the top of the frame, the second at a 
distance of 14 cm., and the last at 24 cm. This arrangement obviates 
all risk of the wax losing its shape from the heat, or the weight of the 
bees (especially when new swarms are being introduced into the hive). The 
great difference in the thickness of the nails used in fixing a i cm. upright 
is also to be noticed. With frames of this type, the authors obtained per- 
fect lateral rigidity. 

According to this principle, the measurements of the frames (in mm.) 
would be respectively as follows : 

For the EAYBisrs type : 330 X 370 interior ; 330 + (2 X lo) = 350 
by 370 + 15 10 = 395 exterior. 

For the BADAKt-BiA-TT type: 420 x 270 interior; 420' -f (2 X 10) — 
440 by 270 -f- 15 -f 10 = 295 exterior. 

For the Voirnox type : 330 x 330 interior ; 330 + (2 X 10) ~ 350 
by 330 + 13 + 10 = 355 exterior. 
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786 -- Eggs lEtermediate In Type between the Summer, and Winter Eggs Produced 
by BombjJC mori. — lyEC^ULLON, in Compies mtdm de VAmdmie rks Sciences ^ 

Vol. XlyXX, No. 18, pp. 1085-1086. Paris, May 3, 1920. 

As a general rule, the eggs laid each time by the dirferent varieties 
of the mulberry Bonibyx are either all suniBier eggs, or all winter eggs* 

In exceptional cases, mentioned later in the article, a special tj^pc of 
egg is laid differing in various degrees from the two normal classes. Its 
colour, when first laid, is nearer that of the summer than of the winter egg. 
Some of these eggs, after assuming a pink colour, hatch out at the end 
of 10 days exactly like summer eggs. Others laid at the same time, become 
pink, but remain at a very rudimentary stage of development, not hatching 
out till the follbwing spring that is to say, much later. The latter thus 
resemble summer eggs in some respects (initial colour and subsequent co- 
lour changes), whereas in another (duration of embryonic stage), they 
are more like winter eggs. It should be added that, in. the same laying, 
some eggs are often found that are more highly coloured than summer 
eggs, both when first laid, and also at the time when they cease their devel- 
opment in order to prepare for wintering. These eggs very closely re** 
semble the true winter eggs. 

The larvae from this intermediate type of egg can vsometinies be rear- 
ed as easily as normal silkworms, but very often they die,' in spite of all 
the care bestowed upon them. On the whole, they seem less well adap- 
ted to ordinary silkworm-breeding conditions than normal indivi- 
duals. 

It is well-known that the mulberry Bombyx manifests great variabi- 
lity in many of its specific (?) characters. That this depends upon difference 
in the chemical composition of eggs produced by the same ovary is clearly 
shown by the case of the intermediate eggs in question. 

The author has previously drawn attention to the fact that the appear- 
ance of a supplementary generation in a hitherto imi\'()ltiu breed is due 
to a change in the chemical composition of the egg (accidental bivoltisrn). 
The facts set forth in the present paper clearly support this theory, and, 
further, prove the truth of another conclusion arrived at by the author, 
who does not regard the appearance of accidental bivoltiiisin a irnivoltin 
Bombyx breed as due to a mutvation in DE Vries's sense of the. word. The 
composition of the intermediate eggs of the same laying is found to vary 
by imperceptible degrees. 

The cases in which the author has seen intermediate eggs produced 
are as follows. 

(1) Where the females were directly descende;d from dccidental 
bivoltins (i). 

(2) Where the females themselves came from intermediae eggs. 

(3) Wliere the females were the descendants of hybrids of the. first 
generation obtained by crossing a male univoltiii with a female polyvol- 
tin from China. 

(i) For infoitaation on accidental bivoltins, see i?., Jan., 1918, No. 75 . (Ed.) 

P8«] 
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7S7 - TllSSOl*© silk (1). — Fuschini, C. (R. Istituto superiore agrario di Perugia), in 
I» I. I., Rasse'^^na della. Proditzione ikdiana, Numero specialmentc dedicato alU Industrie 
iessili, manfattiiriere, cMmiclie, minenme cd edilizie, Year IV, General Series, No. 24^ 
Section C., No. 6, pp. i9"-o, figs 3 Milan, June, 1920. 

The silks sold under the name of « tussore » come from the cocoons 
of many kinds of silk-producing Lepidoptera, of which some Asiatic genera 
alone deserve mention, on account of the importance of their product, 
viz., PMlosamia, Anther ae a (the chief,) and Theophila. The species of 
TheopMla which yields silk is T. mandarina (in Chinese '' tien-seng-tsan 
which is considered by some persons to be the ancestor of Bomhyx mori 
and, on account of its pale straw colour, is known by the name of “ tassah 
cloude This silk is very rarely exported as the whole output is 
generally used locally. Among the Italian species, Saiurnia pyri, or the 
‘‘ great peacock produces a large pyriform cocoon composed of coarse 
silk with little strength; it is of the same type as the cocoons supplying 
tussore silk. 

The tussore silk of the Italian market is exclusively of Chinese origin, 
and is made from the cocoons of Antlieraea pernyi. The silk-worm of this 
moth lives on several kinds of smooth-leaved oak, but will also eat the lea- 
ves of the apple-tree, hawthorn, chestnut, etc. In Manchuria and Shan- 
tung, it is also fed on the leaves of Cudrania triloba, and it appears that 
worms thus reared produce the finest silk. 

The standard of the ttissore silk made from the cocoons of A. pernyj 
is about double tl\at made from the cocoons of the Italian mulberry Bom- 
byx, its resistance is usually above 3.50 gr. per denier (a denier = 0,05 gr.); 
it loses from 17 to 18 % when degummed. If special precautions are ta- 
ken, the silk is easily wound oif the cocoon. 

A. yamamai (JapanCvSe word meaning ** worm of the mountains *') 
lives on oaks, preferably onQuercus serrata; it furnishes the Japanese ‘"tus^ 
sah*' silk, which is of a pale green colour and very glossy. Tittle of this 
silk is exported, as most of it is consumed locally. The raw silk, like the , 
product of nearly all silk-producing Lepidopteni, is much striated ; its 
standard is nearly double that of the Italian silkworm, and its resistance 
is about 3 gm. per denier. It contains about 20 % of sericiiie ; i kg. of 
dry cocoons contains about 700 gm. of chrysalides. 

There are also other less important species, such as : PMlosamia 
arrindia, which lives on the castor-oil plant ; the cocoons, especially in 
Assam, are wound on the spot, and the silk is used locally ; Philosamia 
cynthia, this species is also acclimatised in Italy and is sometimes found 
(especially in the district of Ytrh^iiio), on A ilanthis glandiilo^a ; its cocoon 
is smaller than those of the preceding species, and can be Wound, though 
it is better carded. This silk furnishes a tus.sore of inferior quality to 
that obtained from the former species. Several attempts have been made 
to acclimatise these species in Europe and varying results have been ob- 
tained. Much of the lack of success was due to the fact that these insects, 


(i) See R., September, 1912, No. 1331. {Ed.) 
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wliicii are a prey to many parasites, were regarded as mote liardy tlian 
they really are. As the mulberry Bombyx flourishes nearly everywhere 
in Italy, and its silk is of superior quality, the rearing of the tussore silk 
species will be restricted to those limited zones where, as the Bombyx 
is a failure, some substitute for it must be found. 

RURAL ECONOMICS 

7S8 - The Value of Fruit Trees. -- l Belattny, ly. in La Vie cl In CAmipapic, Vol XVI, 
No. 294, p. I Si. Palis, August, 1920, — II. Breton- Bonnard, Jnrdin, Year 

XXXIII, No. 720, p. 360. Paris, Sept. 20, 1919. — III. lyECOLiER, P., in La Vie A'^ri, 
coU et Riirale, Year IX, No. 47, pp. 3S4-386. Paris, Nov. 22, 1919. 

The question of the valuation of fruit trees is of the first improtaiicc, 
particularly at the present moment when so many people, ruined by the 
war, have to be compensated for the damage caused to their property by 
projectiles, poisonous gases, etc., and for the systematic destruction of 
orchards by the Germans during their retreat. 

The following method of valuation was arrived at after a survey 
of the devastated regions of Northern France. In this method the tree 
must be considered from the time it was planted until it was destroyed, 
and its value fixed without taking as a principal basis the relation between 
the interest represented by the produce of the tree and the capital cons- 
tituted by the tree itself, although these factors are taken intq^ account 
to a certain extent; The value of the tree at the time of planting is 
represented by its cost price at the nursery, plus the cost of transport and 
planting, to which must be added the depreciation of the material neces- 
sary to the upkeep of the plantation and a percentage for insurance against 
unsuccessful planting. 

During the year after it is planted the tree merely strikes its roots 
afresh. In the second year it begins to grow ; its branches lengthen and 
ramify; it increases in strength and size, and acquires a plus-value which 
augments yearly. If, therefore, it is possible to determine exactly this 
annual plus-value with its various elements the problem can be solved. 

Wlaether it be a question of young trees or trees in full bearing this 
plusvalue is divided as follows : 

(i) The natural plus-value or plus-value of growth., (2) the plus 
value of maintenance, represented by the cost of cultivation, rent, ground 
occupied, material employed, etc., and (3) the future value. When once 
the tree is planted it grows in height and bulk even if it is not attended 
to; it is this growth that the author designates as natural plus- value. 
Secondly, the cost of the cultivation of the ground, including tillage, 
hoeing, manuring, • the care of the tree, pruning, staking, spraying, etc., 
can be estimated, and this annual estimate, added to the annual natural 
plus-value gives the approximate annual total plus-value. To the sum 
thus arrived at mirst be added a discount of so much per cent, representing 
the future value, or a kind of assurance premium against the risk of destruc- 
tion of the capital represented by the tree in question. Calculating in this 
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manner rather than by the relationship between capital and interest, 
the field of discussion is narrowed and, consequently, it is easier to arrive 
a rapidly at an understanding. This method will be adopted in every case 
** that presents itself, whether orchards or pleasure gardens. 

Standard drijit-trees. — The most usual orchards are those stock- 
ed with standards pear, apple, cherry, plum, walnut trees, etc. 

Tet us suppose that a standard fruit-tree coasts, together with the buying 
price and transport, the sum of 4 fr. (naturally the actual price of purchase 
is taken), and that it has been planted without further expense. To 
this figure should be added that of the percentage of assurance, which is 
valued at 10 %. The tree therefore is worth, before it is planted, 5.50 fr. 
The cost of planting consists of the preparation of the hole, the appli- 
cation of manure, the dressing (habillage) of the roots and top, “ prali- 
nage (i. e., plunging the root system of the tree for a few seconds in a mix- 
ture made of clay, < fertiliser and water), and the filling up of the hole ; to 
this must be added the rent of the ground occupied, the reserve fund for 
tools necessary for the whole plantation and the cost of fertilisers. The 
whole, may be estimated at 5.50 fr. -f 1.50 fr, = 7 fr., a figure which 
will remain unchanged until the end of the first year. 

In the second year, it may be estimated that the annual plus- value of 
the tree will comprise : (i) The natural or growth plus- value fixed at 2 fr. ; 
^ 2) the cost of up-keep of the ground and tree, hoeing, manuring, pruning 
staking, spraying, liming, to which must be added the cost of upkeep 
of tools and the rent of the ground; the cost of cultivation may vary, 
but it can be estimated at 2 fr. ; (3) an insurance against any accident 
that might happen to the tree sufficient to cover its future value, either 
for instance, % of the sum of the first two items or the sum of i fr. The 
annual plus- value is therefore 5 fr., and at the end of the second year 
the tree is worth 7 4- 5 = 12 fr. This plus-value cannot be estimated in 
this way until the end of the tree's existence ; at a given moment it should 
begin to decrease, finally disappearing. " 

Productive vaeue. — In arriving at these figures the real age 
of the tree is not taken into account, but is only the period that has elap- 
sed since it was finally planted, the years spent in tile nursery being in- 
cluded in the purchase price. The tree continues to grow vigorously until 
an age that may be fixed at 25 years, it is then worth the value of the first 
year, 7 fr. -f- 120 fr. (24 times the plus-value of 5 fr.). 

At this period of its existence the tree does not remain stationary: 
it grows stronger, its branches ramify, and, consequently, its productive 
powers increase. 

Its plus- value must then be lessened to the extent of the premium 
on its future value (which is no longer necessary, its full value bing attai- 
ned), and, as it is now fully developed, and requires less care, the plus-value 
may be estimated at 2 fr,, including the rent of the ground. It is admit- 
ted that a fruit-tree makes little progress after it has been planted for 40 
The plus- value of 2 fr. can be estimated up to this point, the value 
of the tree being then computed as follows: Value at 25 years old, 127 fr. 
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+ 30 fr. (15 times tlie plus-valete of 2 fr.) = 157 f r. Its productive powers, 
and, consequently, its valcie will be stabilised from this age onwards uiiti| 
its regularly decreasing yield shows that the period of deterioration has 
begun. It would then be necessary to estimate the tree at an annual 
minus- value were there not another factor to be considered, namely the 
industrial value of the wood. The tree has grown in height and bulk, its 
principal branches and trunk have attained a considerable diameter and 
the wood has hardened and is in demand for the wood industry. It is 
therefore logical to estimate the value of a tree that has been destroyed at 
its highest value, either industrial or productive as the case may be. No- 
taries, auctioneers and timber merchants whose business it is to buy and 
sell trees as they stand, are able to fix the exact industrial value of a tree 
in accordance with current prices. The figures indicated above, although 
varying in different districts according to the species and varieties of the 
trees and their production (fruit destined for the table or the press), may be 
regarded as average. It may be accepted that a tree which has been 
planted for 40 or more years, represents a productive value of from 150 to 
160 fr., its industrial value varying with its vSize from that price onwards. 

II. — The following, according to the author, is the value of fruit 
trees as eistimated by State experts : 

Standard apple, pear, plum, apricot, cherry and walnut trees: 

plantation, 2.30 fr. + i fr. yearly (including 4 years in the nursery) 
for 35 years. 

From 36 to 60 years : 2 additional francs yearly, the tree being then 
in its prime if it has been attended to and the ground is good. 

After 60 years the period of decay sets in, and the value of the tree 
decreases by 2 fr. yearly during 20 years for apple and pear trees. 

After 80 years, pear and apple trees are of no value except as 
firewood. 

The stone fruit trees (plum, cherry, apricot) only bear for 30 years. 
The produce of the walnut tree, however, may be counted for 100 years, 
at 2 fr. yearly from the 35th year, except in cases of accident. Anyone, 
therefore, who is concerned can easily, with these data, draw up a table 
and estimate the value of the damaged trees. 

Trees whose bark has to any great extent been gnawed by horses are 
considered as destroyed. 

For dessert apple and pear trees an increase in the value of 10 % is 
quite allowable. 

For pruned garden trees each expert has his own tariff. The follow- 
ing one is for trees in good condition : 

Pyramids, Standards, Bush, Cordons: value of saplings taken from the 
nursery, i fr. 

Pyramids, Espaliers, Bush, already in cnltivation : from 2 years, 2 fn ; 
from 3 years 3,50 fr. ; from 4 years, 5 fr, ; add i fr. per tree for transport 
and planting. Pruning, labour, ground occupied, etc., add to its value. 

In this way the following figures are arrived at, varying with the 
successful growth of the tree. 

[ 188 ] 
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Years 

Standard and Bush 

Espaliers 

Cordons 


fr. 

I'r. 

fr. 

2 

3-50 

3-50 

2.00 

3 

5.00 

5.00 

3.00 

4 

6.50 

6.50 

4.00 

5 

7-75 

7-50 

5.00 

6 

9.00 

8.00 

6.00 

7 * 

10.50 

10.00 

7,00 

8 

12.25 

11.50 

8.50 

9 

14.00 

12.00 

10.00 

10 

16.45 

14.00 

11.50 


This applies to pear trees grafted on quince trees and to apple trees. 
Ungrafted pear trees which are very fine trees, may increase in value up to 
20 years in the same proportions ; the beauty of the tree its fertility, the 
ground where it grows, may all affect its value more or less, but the com- 
missioners will probably keep to the regular tariff which alone can ena- 
ble them to work and justify their decision. 

III. — According to the method described above, the value of a tree 
increases yearly by i fr. up to 35 years^ then by 2 fr. from 36 to 60 years, 
afterwards decreasing yearly by 2 fr. up to 80 years, when the sole value 
of the tree consists in that of the wood. It is evident that, calculating thus, 
the matter is a simple one, but generally speaking this calculation is false, 
for the value is purely mathemical. The scale may be carefully graduated, 
but it applies to both productive and unproductive trees, and the latter 
cannot have the same value. A method of valuation cannot be precise 
or mathematical ’without creating errors. But factors of valuation exist, 
which serve as a basis for calculation, and enable us to reach an approxi- 
mate figure. 'This has been investigated by the author for several years 
and the results constitute a further method. Every tree has its own indi- 
vidual value,, according to the conditions of plantation in a given district, 
in a more or less suitable soil, in a form more or less variable. These fac- 
tors must be estimated on the spot when taking into consideration the age 
of the tree and the “ yield '' which constitutes its value. Thus the examples 
given by the author cannot serve as a nniversal ready reckoner, but they 
illustrate his method, and the table given at the end of this article, are used 
for purposes of comparison. The nse of given formula will always be easy 
in special cases and thus will be of great value to experts. 

The fruit tree represents capital because it is a source of income. The 
income being variable the capital outlay represents the cost of the tree 
when purchased plus annual expenses such as rent, manuring, labour, etc. 
When the tree bears fruit the capital outlay becomes productive capital. 
The value of the tree is all the greater if it bears well and its fruit fetches 
a good price ; the basis of the method therefore is the 5deld, and if the tree 
is not productive its value is reduced to that of firewood. The author 
has worked out formulse which can be applied to all conditions of pro- 
duction. V or value = C O or capital outlay up to the period of pro- 
cess] 
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dtictioii. To discover the C 0 the A or cost price mast be ascertained 
plus the cost of planting, etc,, B or annual expenses multiplied by the 
age from plantation. C 0 = A + B, The formula of valuation of a tree 
still in the period of capital outlay, will be : F = C 0 or ^4 + 
soon as the tree becomes self supporting i.e., when its yield covers the 
annual expenses, it becomes productive capital, P C, and F — P C. To 
find this P. C. we must ascertain : r or average value of the yield ; / or 
average cost of production ; R or net income from the crop which can 
be obtained by subtracting / from r. Capitalising at the rate t, say at 
5 %. The net income obtained, the formula of‘ valuation of a tree in 

the period of productive capital will be F == P C or 

We know that this productive capital does not last for ever ; the tree 
is destined to disappear ; its life is limited. It is therefore necessary to 
fix its longevity clearly so that with it will cease the productive capital 
which is based entirely upon the net income derived from the crop. After- 
wards the period of deterioration must be determined and a portion of 
the productive capital (which will cease with the tree) must be reduced 
annually. If the period of dererioration is from the doth to the 8oth year 
i. e., 20 years, the productive capital is reduced by i per 20 (i. e. 5 %) 
each year from the doth year onwards. According to the number of years 
which elapse during this period of deterioration until the time of valuation, 

X 

we shall therefore have ~ to reduce. D or deterioration, being equal 

to 20 years, the number of years elapsed during this period being T we 
shall have to reduce T. The value of the tree will be : . 


V 


= CP or 


100 X R 
t 


T 


, D 


The author selects a cider apple tree whose longevity will extend 
over 80 years and the period of deterioration from the 60 th to the 80th 
year, and thus establishes the data ; Duration of capital outlay : 10 years 
from the time of plantation. A = cost price d fr. expenses 1.50 fr, 
= 7.50 fr. B == rent 0.20 fr. -h expenses (i fr.), =?: 1.20 fr. multiplied by 
the age of the tree. 

Valm of the cider apple tree at, 10 years, V 0 01 A i* F = 
7.50 fr. + 1.20 fr. X 10) i, e., 19.50 fr. 

Duration of productive capital 70 years. 

Period of deterioration : 20 years. 

The appended table examines the return of the yield. 

From 10 to 15 years 3 hi. of 54 kg. = id2 kg., average 32 kg. per 

annum = 3.20 fr. etc. etc. 

As the average expenses vary from 2.20 to 3.50 ft., we obtain the 
net income from the yield, which when capitalised, gives the value at the 
different ages of the tree up to 60. 


[ 188 ] 
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From 10 to 15 years 



3 hi of 54 kg. 

— 162 kg; average 32 

kg per 

annum 

=* fr. 

3.20 

)> 

15 to 20 

» 



5 » of 54 » 

== 270 » 

a 54 

» 

» 

» 

sss ' » 

5.40 

)) 

20 to 25 

)) 



7 » of 54 » 

= 378 » 

» 74 

» 

s 

» 

= » 

7.50 

)) 

25 to 30 

)) 



g » of 54 » 

= 486 » 

» 97 

» 

a 

» 

=s= » 

9.70 

)) 

30 to 40 

A 



20 » of 54 » 

= 1080 » 

» 108 

B 

» 

» 

= » 

10.80 

.0 

40 to 60 

)) 



50 » of 54 » 

= 2700 » 

» 135 

a 

a 

a 

S= » 

13.50 

)) ’ 

60 to 80 

)) 



40 a of 54 » 

— 2160 » 

a 108 

a 

a 

» 

= » 

lO.So 



Total 


• 

184 ' 

IfaSSkg. at 

10 fr. per 100 kg 

- 1f23.S0.fr 




From 10 

to 

15 

years, r — / = 

3.20 —2.20 

== Net income 

== 

1. 00 

fr. 




15 

to 

20 

years, r — / = 

5.40 — 2.20 


» 

= 

3.20 

» 




20 

to 

25 

years, r — / = 

7.50 — 2.75 

“ » 

a 


4.75 

» 



B 

25 

to 

30 

years, t — f — 

9.70 — 3.30 

== » 

» 


6.40 

}) 



» 

30 

to 

40 

years, r — f — 

10.80 — 3.50 

" » 

a 

= 

7.30 

» 



a 

40 

to 

60 

years, r — / = 

13^50—3.50 

= » 

» 


10.00 

a 



The value of the tree will be established as follows : 

r, 100 X R 


F = CP or 


From 10 to 15 years 


From 15 to 20 years 


From 20 to 35 years 


From 25 to 30 years 


From 30 to 40 years 


From 40 to 60 years 


From 60 to 80 years F — CP. . . . 


100 X I 

' 5 

100 X 3-20 
5 

100 X 4.75 
5 

100 X 6.40 
5 

TOO X 73 
5 

100 X 10 
5 

(100 X P) 
- 


From 60 to 65 years 


(100 X 10) 


= 200 — 50, i. e. 150 fr. at 65 years, 


^ (100 X 10) 10 

From 65 ro 70 years — — ~ 200 — 100, 1. e. 100 fr. at 70 years, 

5 20 

^ X (^00 X 10) 15 . ^ ^ 

From 70 to 75 years ~ 200— *150, i. e. 50 fr. at 75 years, 

5 20 

ending with zero, or rather, the value as fire wood at 80 years. 

For trees whose wood is valuable, there must be added the further value 
wood to that of productive capital, especially for the walnut tree. It is 
simply a question of estimating the value of the wood at current prices and 
on the spot. In M. Breton- Bonnakd's method a smallervalue is given to 
a tree (cider-apple tree) estimated at 26.50 fr,, than the author who takes it 
at 64 fr. ; at 40 years the former is valued at 51.50 fr., whereas the author. 
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Comparative Table of Valuation of a Cider-apple tree. 










■Value ia francs 

Value in francs 

Value in francs 









according to 

according to 

according to 









BRETON -Bonnard 

BilCOLIER 

Delannoy 

Wheat planting 





6.50 

7.50 

5.50 

at I year 




• 



ISO 

8.70 

7 

» 2 years 







8.50 

9-90 

12 

» 3 

» . 







9.50 

II, 10 

17 

)) 4 

» . 







: 10.50 

12,30 

22 

» 5 

» , 







; 11.50 

1 13-50 

27 

)) 6 

» . 







12.50 

1 14.70 

32 

» 7 

» . 







13-50 

! 15.90 

37 

)) 8 

» . 







14.50 

17.10 

42 

» 9 

» . 







15-50 : 

18.30 

47 

)) lO 

» . 







16.50 1 

19.50 

52 

» II 

» . 







17-50 1 

23.95 

57 

)} 12 

)) , 







! 18.50 

28.40 

62 

» 13 

» . 







i 19.50 

32.85 

67 

» 14 

» , 







20.50 , 

37-30 

72 

» 15 

» . 







i 21.50 

41-75 

77 

» 16 

» . 







j 22.50 

46.20 

82 

» 17 

)) . 







i 23,50 

50,65 

87 

» 18 

» . 







24.50 

55-10 

92 

» 19 

3) . 







25-50 

59.55 

97 

» 20 

33 . 







26.50 

64 

102 

» 21 

3) . 







27.50 

70.40 

107 

» 22 

» . 







2S.50 

76.80 

112 

» 23 

3) . 







29.50 

83.20 

117 

» 24 

33 . 







30.50 

89.60 

122 

» 25 

>3 . 







31-50 

96.60 

127 

» 26 

33 . 






1 

32.50 

102.40 

129 

5) 27 

33 . 







33-50 

108.80 

131 

» 28 

3) . 







, 34-50 

115.20 

3:33 

» 29 

3) . 







' 35.50 

121.60 

135 

» 30 

3) . 







36.50 

128 

137 

» $1 

33 . 







37-50 

135.20 

139 

» 32 

3) . 







38.50 

142.40 

141 

» 33 

» . 







39.50 

149.60 

143 

»34 

33 . 







' 40.50 

156.S0 

145 

»35 

» . 







41-50 

164 

147 

» 36 

3) . 







43-50 

171.80 

149 

^>37' 

» , 







45.50 

178.40 

151 

» 38 

33 . 







47-50 

185.60 

153 

» 39 

,33 . 







49.50 

192.20 

155 

40 

33 . 







51*50 

200 

157 

)i 41 

» . 







53-50 

'T / 

, ' — ' 

» 42 

33 . 







55-50 

— 

— 

»,43 

13 . 







57-50 

: ,, 


M4 

B 







59-30 

, , — 

— ' 

M5 

» . 







61.50 

— 


» 46 

» . 







63.50 


— 

*47 

» . 







■■ 63.50 ■ 

' — 


'» 48,, 








67.50 

— 

— ^ 

*49' 






?•! 


69.50 

— 

-T— 
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Value iu francs 
according to 
Breton -Bonnard 

Value in francs 
according to 
];^:COLIER 

Value in ^francs 
according to 
Uetannoy 

at 50 years 

i 

i 71-50 

j 

* j 


51 » 

' 73-50 

1 — j 

— 

» 52 » 

75-50 

— 

^ — 

^'53 » 

77-5° 

— 

— 

» 54 » 

79-50 

— 

— 

»55 » 

1 81.50 


— 

» 5^ » 

83.50 

— 

— 

»57 » 

i 85.50 



— 

» 5S » 

1 87.50 

‘ — 

— 

» 59 » 

1 89.50 

— 

— 

}> 60 » 

j 91.50 1 

i — 

— 

» 61- ........ 

94-50 

— 

j 

» 62 » 

98.50 i 

^ 190.20 

1 1 5 7 — dxinin ution value 

I + value of the wood 

>^63 )) 

87.50 

1 180 

1 — 

1) 64 » 

j 83.50 

; 160 

, — 

>5 65 » 

, S1.50 

1 150 

— 

» 66 » 

79.50 

140 

! 

)> 67 » 

; 77-50 

130 

1 

)) 68 » 

1 75-50 

120 


» 69 » 

73-50 

no 

— 

» 70 )) 

71.50 

too 

— 

5) 71 » 

69.50 

90 

— 

)) 72 )y 

67.50 

80 

— 

» 73 « 

65.50 

70 

. , 

» 74 )) . . .i , . . . 

63-50 

60 

- 

» 75 ........ 

61.50 

50 

— 

» 76 » . 

59.50 

40 

— 

» 77 » 

57-50 

30 

— 

» 78 » 

55-50 

20 

— 

» 79 » 

53-50 

10 

i 

» 80 » 

51-50 

as value of the wood 

0 

value of the wood 



taking into account its yield, estimates its value at 200 fr. Tke briefly 
summarised form of valuations of pruned trees given by the author does not 
allow’ him to discuss them at length, but his figures seem fo fall short of 
the facts, especially for ‘‘ palmettes yielding choice fruit of greater value, 
sold separately, but necessitating the deduction of heavier expenses. 

These figures are arbitrary, whereas those arrived at by the keep of 
the authors' general formula seem on the whole to be closer to the truth. 

The method of M, DEnAisnsroY (in Vte i la Campagne) does not seem 
any better to the author, because the plus- value of growth and labour add- 
ed to the future plus-value makes the figures too high. Thus, according 
to the former, a cider tree will be worth 57 fr. at 10 years, whilst the au- 
thor only calculates 19.50 fr.; at 20 years the former estimates its worth at 
107 fr., but, according to the author it is only worth 64 fr. Finally 
between the age of 25 and 40 years the tree would be worth 157 fr., but 
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he does not clearly show the dindnishing value from 40 to 80 years old.^ 
The author's method, which is based upon the yield or thf income derived 
from the tree, without being absolute and purely inatheimtical is reason- 
able, for it comprises the chief elements constituting the value of the tree 
The same process lhat has been employed for the cider-apple tree could 
be used for any other kind of fruit tree. 

In conclusion, the author gives a valuation table for the cider-apple 
tree, which has nothing absolute in its methods because it must vary 
according to the co-operating factors. 

This table, given on pp. 904-405 reproduces the figures arrived at by 
the author s method and also by those of BbEi^on- Bonnard and 
Dbeannoy. 

789 - Profits from Pigeon Breeding in Italy. — See No. 781 of this Review. 

790 - Cost and Yield 0! a Comitry Apiary. — See No. 782 of this Review. 

791 “ Tlie Problem of the Cost of Milk. — See No. 800 of this Review. 

AGRICULTURAIv INDUSTRIES 

792 - Exhibition of Wines from Direct Bearers (i) at Perp^nan, France. — Soursac 

E-j in Bulletin da Syndicat des Pyrenies-Orientales reproduced in Le Progfcs a^^ncok ei 
viiicole, Year 37, No. 21, pp. 491-492. Montpellier, May 23, 1920. 

On May 4, 1920, at Perpignan a comparison of wine from direct bear- 
ers was made, and the following marks given, taking into account both 
colour and taste. The samples tested came from the Pyrenees-Orienta- 
les, Aude, Lades, Rhone, AHier, Loiret, and Deus-S^yres districts. The 
white wine from certain hybrids, such as Gaillard-Girerd No. 157, 
seemed to be generally appreciated, but the others were on the whole 
judged according to soil for ungrafted or grafted hybrids, stock, climate, etc. 


Marks given to Wines from Direct Bearers. 
WHITE WINES. 


Gaillard 157 ......... 

. . 17 

Baco 22 A 

. 10 

G^ard 157 

• . 14 Va 

Baco 22 A 

• 

Gaillard 157 

. . 18 

Baco 22 A 

. 16 1/2 

Gaillard 157 

• ■ 14 % 

Sdbel 1880 

. 12 

Gaillard 157 

. , 17 

Sdbel 2000. 


Gaillard 157 

. . 8 

Seibel 4615 

• 7 14 ' 

Gaillard 157 , 

• • 15 

Sdbel 4623 

‘ 15 

Baco 22 A 

. . 12 “ 

Sdbel 4638. 

• , t 5 

Seibel 46S1. 

• • 15 Va 

Bertille-Seyve 450 

■ ^4 14 

Sdbel 4964 

• • 

Couderc i 

■ 141/2 

Seibel 4991. 

. . 17 

Cotiderc 299-35 , 

• n 

^bel 4991 ' . 

Seibel 5001. 

. . 16% 

. . 16 

Solomis Goldrieding. ...... 

• 12 

Sdbel 5182 

Sdbel 5213.’ 

. ■ 15 
• • 14 % 



Sdbd 5279 

. . 15 

3 parts Gaillard 157 ..... . 

. ] 

Sdbel 1000-2S59-8S0 (blend) . 

. . 10 14 

'3 » ' Couderc 272-60 . . . 

: ^ 772 

Thomtsr 2-16. 

. . 15 

2 » Meslier dd Gltinais , . 

Bertille“Se3we 45a 

. . 16 

I parts Couderc 177-3 . • • • 

. j 


(i) See R., April, 1920, No. 458. lEd.) 
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Seibel 1000 . . , . 
Seibel 4430 .... 
Seibel 4643 , . . . 
Seibel 5329 . . . . 
Bertille-Seyve 872 , 


ROSE COEOORBD WINES. 
.... 12 BertiUe-Seyve 893 . 

.... 8 Bertille-Sej've 1129 

.... 6 Baco I 

.... 9 Gaillard 2 . . , . 

.... 10 Gaillard 2595-893 . 


9 

II 

10 

8 

9 


Baco I , . . . 
Baco I . . . . 
Baco, I, . . . 
Estellat (30-12) 
Estellat (30-12) 
Oberlin 395 , . 
Oberlin 593 . . 
Oberlin 605 . . 
Seibel 1000 . . 
Seibel 4643 • • 


RED WINES. 

. 15 Gaillard 2 12 

. 16 Gaillard 10 

. 16 Gaillard 194 15 

8 Gaillard 194 15 


^ Blend.. 

14 

8 2 part s S. 1 57 

14 2 » CoTiderc 4401 

14 2 » Gaillard 

II 2 » Gamay del Beaujolais . . . 


793 - The Action of Cliloropicrin on Wine Yeast and Flowers of Wine. — Bertrand 
G. and Hme Rosenblatt, in Comptes rendus de V Academic dcs Sciences, Vol. CEXX, 
No. 22, pp. 1350-1352. Paris, May 31, 1920. 


The authors have tested the action of chloropicrin (i) on 2 types 
of microscopic fungi, viz., yeasty when in a state of fermentation and com- 
pletely submerged'; and the flower of wine which lives on the surface of the 
nutritive medium. 


The yeast experiments showed, that i mgm. of chloropicrin in one 
litre of sweetened must is sufficient to hinder fermentation, and that from 
5 to 6 mgm, arrests the process completely. 

The yeast, however, is not killed in 24 hours by the addition of suffi- 
cient chloropicrin to prevent fermentation. This small amount first pa- 
ralyses the fungus, which gradual^ loses its reproductive power, but only 
succumbs after a much longer contact with the poison. In order to kill 
the yeast in 24 hours, at a temperature of 27® C, as much as from 30 to 
40 mgm, of chloropicrin per litre must be added. 

Flowers ot wine are still more susceptible than yeast to the action 
of chloropicrin : 2 mgm. per litre entirely stop the growth of Saccha- 
romyces vini. Even i mgm. per litre has proved sufficient to produce this 
result. 


In the course of their experiments, the authors observed that, although 
. flowers of wine grow so easily on the surface of common kinds of wine, only 
an excessively thin layer forms very slowly if the wine has been filtered 
through a Chamberland filter. 


794 - The Treatmiiit of " Casse Bleue^* in Wines. — piedallu, a., malvezin, ph. and 
Grandchamp, E., in Comptes rendus deVAcadSmie des Sciences, Vol, CEXX, No. 19, 
pp. 1129-1131. Paris, May 10, 1920. 

One of the authors, in a previous article (2), described the action of 
hydrogen peroxide on wines afected by casse UeUe. It is well-known that 


(i) See also i?., Jnly-Sept. 1919, Nos. 1049-1050 ; i?., Jan., 1930, Nos. 6 and 148; R. 
Feb., 1920, No. 274; R., March, 1920, Nos. 374 and 3>5 ; May, 1920, No. 595 ; 
June, 1920, No. 705. — '(2) See R. Feb. 1920, No. 250; R, March, 1920, No. 359 - 
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sticla wines contain ferrous salts. Though at first clear, they become cloudy 
through the action of the oxygen of the , air, the ferrous salts, becoming 
ferric salts, are precipitated with the tannins and colouring matters ; 
turbid wines deposit successive layers of these substances, but neverthe- 
less remain thick. The operation of clarifying is useless, as the size, remains 
in solution. 

Hydrogen peroxide precipitates a great deal of the iron (the wine be- 
comes clear therefore, and there is no further formation of casse hletie), 
but it is illegal to add hydrogen peroxide to wine. Further, the ve^y 
energetic action of the peroxide has a very bad effect upon the composition 
and organoleptic properties of wine. For this reason, the use of hydrogen 
peroxide was not recommended in the afore-mentioned article. 

The authors have once more taken up the question and have investi- 
gated the action of gaseous oxygen obtained by the distillation of liquid 
air; it contained 99.9 % pure oxygen. When introduced by bubbling it 
directly into the wine, only unsatisfactory results were obtained. Large, 
bubbles were too rapidly evolved on the surface, and the oxidation was 
insufficient 

On the other hand, most conclusive results were obtained by diffusing 
the oxygen by means of a Chamberland filter. 

The oxygen, on leaving a “ mano-detendeur ”, enters the filter under 
a pressure of 4 kg. It leaves it, passing through the wall in small bubbles 
which form a sort of emulsion with the wine. The latter is now saturated 
with oxygen, and the ferrous salts become oxidised to ferric salts. In the 
presence of tannins, the ferric salts form insoluble tannates, and are pre- 
cipitated, the albumens and gelatins becoming coagulated at the same 
time. 

It has been observed that gelatin and albumens remain in solution 
when the iron is in a ferrous condition,,, hence the expression that the wine 
ne prend pas la colie ” i. e., will not clear. 

The authors have found that a wine that will not clear, coagulates, 
after oxidation, 20 gm. of white refined gelatin per hi. becomes cledr 
and remains so in spite of prolonged exposure to the air, and to changes 
of temperature. 

In a .white wine containing 160 mgm. of metallic iron per litre, the au- 
thors observed only a slight bluish reaction when tannin was added, and 
consequently a very slight precipitate. The same wine, under identical * 
conditions, when oxidised by means of a Chamberland filter, gave a reac- 
tion of increasing intensity finally becoming bluish-black like ink. The 
reaction continued with the same intensity for 24 houft, and after 36 
hours, the authors were able to see the beginning of defecation, clear pat- 
ches appearing near the surface of the liquid. On the fourth day this 
wine had been clarified with refined white gelatin which was precipitated 
as a thick coagulum, leaving in suspension in the liquid small grey flakes, 
which on filtering, remained on the filter. The wine became clear after 
one filtering. 
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Analysis, after filtration, revealed the loss of 120 mgm. of iron per 
litre, viz, 75 % of the original amount. It would have been easy to have 
eliminated more of the iron. 

Many red wines have been treated in the same way with identical 
results. Red wines attacked by “ casse ”, on being oxidised under the 
same conditions, but without the addition of tannin, lost iron in similar 
proportions, and finally became, after filtration, brilliant wines of a fine 
ruby colour, and perfectly stable. 

To sum up : oxygen, when very finely dmded by passing under pres- 
sure through the pores of a Chamberland filter, is capable of rapidly trans- 
forming into ferric salts the ferrous salts in a wine afiected with casse Mem, 
This change removes the iron which produced the turbidity, and restores 
the wine to its normal clearness. Wines so treated become perfectly 
stable, and are not liable to relapse into their former condition. 


795 The Use of the Bulbs of Muscari comosum and Hyacinihus ciliatm 
Used as Food and in the Manufacture of Alcohol in Italy. — pantanelli, e., in 
Le Staj:ioiiz Sperimentali agrarie Ualianef Vol. EIII, Nos. 1-3, pp. 101-112, bibliography 
of 6 works 1 plate. IVEodena, 1920. 

In the Province of Foggia (Apulia), the bulbs of two wild plants which 
are much alike in appearance {Muscari comosum and Hyacinthus ciliatus 
are used as articles of food. The former plant, known in Apulia by the 
name of '' lampascione ”, has the larger bulb, is covered with red scales, 
and is more savoury than the bulb of Hyacinthus ciliatus, owing to its 
slightly bitter taste ; further, it is richer than the latter in laxative and 
diuretic substances, etc. It is exported to some extent to North America, 
where it is eaten by Apulian emigrants. The bulb of H. ciliatus, which 
is called “ cipollaccio ”, or “ giacinto pugliese ”, has white scales, is sweet- 
er, and is less in request. 

The author, having found that the bulbs of both these plants con- 
tained much sugar and were rich in saccharifiable carbohydrates (23.01 
and 20.21 % respectively at the close of the vegetative period), tried to 
utilise them in the manufacture of alcohol. 

Bulbs collected at the end of January, when the plants were already 
in leaf, and also at the beginning of June, immediately after flowering, were 
found on analysis, to have the composition given in the following table. 

At the end of the growing period, the bulbs of the pink lampascione ” 
are rich in sugar, in soluble mucilage and in starch, whereas they contain 
little insoluble mucilage, less cellulose, and almost no hemicellulose. 

The bulbs of the white “ cipollacco ” have a smaller sugar content, 
and more starch, hemicellulose and cellulose, the last-named substances 
rendering them less fit for human consumption. Although the bulbs of 
the “ lampascione contain more sugar at the beginning of summer, they 
are eaten by preference in winter. 

By hydrolysing the sliced bulbs with sulphuric acid, 10.5 % by weight 
and 13 % by volume (the percentage refers to fresh bulbs) of anhydrous 

[^ 4 - 1 ^ 5 ] 
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Composition of the bulbs of Muscari comosum and Hyacinthus cilatus. 



January | 

Jr.ne 

1 

! 

Muscari ' 

Hyacinthus 

! 

Muscari 

Hyacinthus 


j comosum 

ciliatus 

comosum 

cUiatus 

Water 

70.09 % 

\ 

67.72 % 

70.85 % 

72.14 % 

Crude protein {N X 6,25) 

0.740 

1 I.129 

0,814 

1 1.313 

Reducing sugar 

0.366 

1 0.206 

0.II7 

j O.311 

Non-reducing sugar 

I 8.952 

1 S.600 

9.000 

4.751 

Soluble mucilage 

1 11.240 

[ 4.630 

6.743 

2.384 

Insoluble mucilage . 

1 2.004 

2.0S5 

1.030 

2.00S 

Starcli 

; 0.372 

5-100 

6.041 

: 7.106 

Hcinicellulose 

1 0.212 j 

3-014 

0.080 

3.650 

Cellulose 

1 3-412 

4.300 

3.038 

1 4.2II 


alcohol is obtained from Muscari comosum and 8.4 and 10.5 % respectively 
from Hyacinthus ciliafus. The process is carried out as follows. The 
sliced bulbs are boiled for 90 minutes with an equal weight of 4 % sulphuric 
acid solution, then neutralised with calcium carbonate, pressed, and i % 
of ammonium phosphate added. Kormal tartaric acid is then added until 
the precipitate of calcium phosphates is dissolved, and a little brewers" 
^’^east is introduced, and the mixture is fermented at 20° C for 4 days. 
The alcohol yield obtained is sufficient to employ a distillery satisfactorily. 

The author is of opinion that the bulbs of Muscari comosum, which 
are preferred as an article of diet to those of Hyacinthus ciliatus, should 
be cultivated, for the manufacture of alcohol, since they contain as much 
as 23 % of saccharifiable carbohydrates which can be transformed into 
alcohol by fermentation. On the other hand, the bulbs of H. ciliatus 
would not pay for cultivation, but they are less common than those of 
ilf. comosum. The best season for collecting bulbs for the distillery is 
from June to December, because as soon as the growth begins they lose 
some of their sugar content. The bulbs should be used fresh, since on 
being dried, they lose part of their sugar through respiration, and the rest 
is condensed into carbohydrates which are difficult to convert into sugar. 

796 - Ttie Use of Milk Powder in Bread-Making. — niNDET, If,, in CompUs rmdm da 
VAmdimie AgrimliUfe da France, Vol. -VI, No. 18, pp. 465-417. Paris, May 12, 1920 

M. Dindet exhibited milk bread made with desiccated skim-milk. 

This bread has a good flavour, and rises very satisfactorily even when 
the quality of the flour used,, leaves much to be desired. The skim-milk 
powder absorbs as much water as the flour, and .this may be replaced, 
weight by weight, by the milk powder. If 10, 15 or 20 % of the latter 
is added, and the consumer eats the same amount of bread, a saving of 
10, 15, or 20 % of the flour is effected. 

In flours, the proportion of the carbohydrates (stardb., sugars,, etc) 
to the nitrogenous substances is as 100 is to 17 or 18 ; in skim-milk, 
the proportion of lactose to casein is as 100 is to 70. In wheat bread with 
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the present flours extracted at 8o %, there is from 8 to 9 % of nitrogenous 
substances, while in bread containing 15 % of milh powder, there will 
be from 15 to 16 %. 

At the present time, milk powder costs 4,20 fr. per kg. but as milk 
bread is a luxury article, it finds customers, even at a high price. 

It might be objected that skim milk itself could be used, instead of 
the milk powder, which would avoid the need for evaporation. This. might 
be done, if the dairy were near the bakery, but skim-milk soon turns acid. 
It is true that it might be pasteurised or sterilised, but the coal used in 
these operations, and the transport of the water contained in skim-milk, 
would cost more than the coal needed for desiccating the milk. 

In short. M. Tindet believes that the manufacture of milk bread 
might be encouraged without detriment to the general food supply, and 
that its use would economise the flour supply. However, he draws 
attention to the fact that such bread is article of luxury, and superfluous 
from the point of view of strict necessity. 

797 - The Italian Grape-pip Oil Industry. — Fachini, S. in the domaU di CMmica indu- 
siriale ed applicata, Year II, No. 5> pp. 346-250, i fig. Milan, May, 1920. 

The production of grape-pip oil is an Italian industry dating back a 
great many years, for as early as 1770, this oil was already extracted at 
Bergamo, and, during the last 20 years, the industry has much developed. 

« The distilleries usually supply the oil mills with the grape pips. These, 
are divided into 2 commercial varieties, undistilled pips (at represent worth 
about 60 lire per quintal (as against 6 lire before the war) ; and cooked, 
or distilled pips that have been separated from the marc after distillation. 
Such pips now fetch 40 lire per quintal (pre-war price 3 or 4 lire). The 
oil content of the former varies from 12 to 20 % ; that of the latter 
smaller, and sometimes sinks as low as 8 %. 

Some writers believe that there is a direct connection between the 
oil yield and the alcohol 5neld, but recent analytical results haw shown 
that the grape-pips of some regions of S. Italy have a much lower oil con- 
tent than those of certain parts of N. Italy, where the grapes produce a 
wine containing but little alcohol. 

The oil yield, however, depends in the first place upon the vine, and. 
^n the second, in the case of white grapes, upon the age of the pips, etc. 
The pips most valued are those from Venetia, which have the highest oil 
content (20 %). 

The most important factories using grape-pips are, according to the 
author, in Lombardy (Milan, Monza, Treviglio, Cologna, Bergamo and 
Lecce), and Piedmont. 

Pressure is the usual method employed for extracting the oil. The 
pips after having been ground very finely in a mill or by rollers, are heated 
to from 50-60° C in desiccators by means of direct heat or steam, and after 
moistening, an indispensable operation for insuring a good oil yield, pressed 
in tjie ordinary presses used for oilseeds. Some makers prefer stave pres- 
>5ses, or the types known respectively as '' a vaso filtro or a forata. 

I'. 
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For the pips, the best machme is the “tordoix"', with this, the work is 
automatic and simple. 

The ground pips are heated by a double endless screw protected by 
a double wall and are carried slowly foward by this to the end of the upper 
cylinder (heater). From the cylinder, the hot oil meal falls to the bottom, 
where by means of a cone, and a truncated cone, it is crushed under very 
high pressure. The oil is thus expressed, and the residues are evacuated 
at the posterior part of the machine. According to the makers of this 
machine (Frans Smulder of Utrecht), all kinds of oil seeds and nuts 
can be crushed by it. It can grind from 150 to 200 kg. of seed per hour, 
according to the quality. It weighs 5 000 kg., needs no base and has the 
following measurements : — Length, 4.85 m. ; width 1.63 m. ; height 
2.90 m. As this crusher does not require continual supervision, it saves 
labour to a great extent, and also has the advantage of rendering cloths 
unnecessary. 

The first industrial use made of grape-pip oil was for burning, either 
alone, or specially mixed with rape oil. It is also used in soap-making, 
in paints and in the manufacture of substitutes, but fox the last 5 years 
especially, the oil, when well purified, has chiefly been employed (either 
alone, or mixed with olive oil) as an article of food. Indeed, it can be said 
that all the grape-pip oil not made in Italy is used for this purpose. 

If th^ annual average grape production of Italy is estimated at 60 mil- 
lion quintals, the pips produced per quintal of grapes at 3.7 kg., and the 
oil yield at 12%, the possible annual production of pip-oil in Italy would 
be 266000 quintals. The manufacturing expenses may be reckoned at 
15 lire per quintal. Commercial grape-pip oil is now sold at from 500 to 
600 lire per quintal, and the edible oil at from 700 to 800 lire per quintal. 
From 100 kg. of grape-pips 88 kg. of cake may be made, which sells at 
20 lire the quintal. 

798 - CoBtributioEs to the Microscopic Detection of Plant Substances that can be 

Used in the Adulteration of Certain Articles of Food, or as Their Substitutes. — i. 

Griebel, C., in Zeitschrift fur Uniersuchtma der NahrungsundGenussmittel^'Vol. XXXVTl, 

Nos, 5-6, pp. 129-141, figs. 15 Htoter, September, 1919. — II. Griebel, C. and Sch&fer, 

A., Ibid., pp. 1 41 "1 45, %S.3. 

I. ■ — ■ The author describes the characters of many substances that can 
be used to adulterate fl.our, jams and spice. In the case of flour,: 
husks, straw, the germs of embryos can be used ; in that of jams an4 
similar articles, recourse can be had to the fleshy aril enclosing the seed$ 
of the yew (Tarns baccata), the fruits of the crow'berry (Empetum nigmfn), 
and Irish moss (Chondrus crispus). The seeds of Piper officinarnM 
used as a substitute for black pepper, while the edible fungus Boletus 
eduUs, when dried and ground, serves to adulterate spices in general. As 
new substances that are mixed with coffee, the author mentions the dregs 
of must, and the berries of the holly (Ilex AquifoUum) (i). 

(i) In a preceding paper {Zeitschrift fiir Untefsmhim^ der Nalinmis und Genussmittd 
Vol. XXXV, No. 6, pp. 233-235* 191S), the author described the microscopic characters of the 
seeds of .Ornithopus sativus, which are used in Germany as a substitute for coffee. {Ed.) 
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In samples taken from dried leaves of commercial marjoram, dried 
ground leaves of Thymus Serpyllum have been found. The authors des- 
cribe and illustrate by means of figures the microscopic difierences serving 
to distinguish garden th3mie [Thymus vulgaris) from wild thyme (T. Si^/- 
pyllum) and from marjoram [Origanum Majorana). 

799 ~ The IJtlllsatioii of Sugar Cane Bagasse in Paper-Making, — hahbn, j. and ma- 

TRODj E-j in the Bulleiin de VAgence Ginimle des Colonies (foimerly BuUetin de U Office 

Cohmal), Year XIII, No. 146, pp. 1 39-1 54, figs. 19. Paris-Melun, Febmaiy, 1920. 

The idea of using bagasse in the manufacture of paper is so tempting 
that it is not surprising that attempts have been made to realise it. As 
long ago as 1835 a process was brought forward, but all experiments in 
this direction proved fruitless, or at least, unsatisfactory. 

Recently, however, owing to the shortage of paper, the authors 
thought it opportune to resume the study of the question, and their ex- 
periments upon sugar-cane refuse from Guadeloupe have proved the 
paper-maching qualities of this raw material. 

Chemical examination of sugar-cane refuse has shown that it contains 
49 % of cellulose, as against 58 % of lignin, accompanied by small quanti- 
ties of mineral and waxy substances. 

In the technical experiments the theoretical 3deld fell to the 30 % of 
so-called paper cellulose, which represents the small loss of about 9 %, 
This is probably due to the fact that the fibre has already been exhausted 
by water under pressure, so that the nonfelting substances are largely 
removed during the extraction of the sugar. The yield obtained is suffi- 
cient to justify the use of sugar-cane bagasse in paper-making. 

In the laboratory experiments a rough paper was made which had a 
pinkish yellow colour due to the presence of 7.64 % of lignin. It was 
rather granular to the touch, had a certain amount of consistency, was 
slightly resonant, offered a satisfactory resistance to pulling and crump- 
ling, and was not easily torn. The coloration can be prevented by re- 
moving the 7.46% of lignin still present, which was reveled by the chemi- 
cal analysis of the pulp. ^ 

Comparison between the paper-making cellulose yield of bagasse 
and that of other rd^ materials. 

Bagasse 

Euceme 

Bamboo 

Straw • • • 

Da {Hibiscus cannabinus) bast... . 

/ straw .... 

Common hemp / spinning refuse 
[ fibre .... 

Cotton rags 

Flax fibre . 

Microgiaphic investigation shows why the cellulose pulp obtained 
is defective. Those fibres that had not been swollen or deformed by pre- 


30 

40 to 48 
.45 

35 to 50 
50 to 60 
25 to 27 
65 to 70 
85 to 87 
63 to 67 
70 to So 
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vious treatment, were such, owing to their fineness, suppleness, tenacity 
and felting capacity (0.007), that this pulp would be classed among those of 
superior quality, were it not accompanied by a large number of other 
elements greatly inferior morphologically, and therefore possessing but 
little binding power. The presence of these inferior fibres explains why 
it was found necessary in the commercial experiments made some years 
ago at Trinidad to incorporate a certain proportion of foreign fibres in 
the pulp/ 

On the other hand, the chemical analysis of the pulp proved that 
it would be easy to obtain, by means of a moderate amount of treatment, 
a cellulose containing only i to 2 % of impurities, and that the oxycellu- 
lose present in fairly large quantities (4.30 %)in the raw fibre, disappear 
to a great extent in the course of these processes, so that there was no fear 
of the paper keeping badly, owing to subsequent alterations* 

It shopld be mentioned that all the technical experiments carried out 
failed to reveal the presence of the gummy substances that are so detri- 
mental to the paper, or any difi&culty in bleaching, such as had been en- 
countered by some experimenters. 

The preparation of the cellulose, indeed, appeared to be quite simple. 
It is probable that the very special structure of the raw material in ques- 
tion, and the previous treatmont it had received in the difiusers, facili- 
tated the action of the caustic alkalis, and promoted delignification. Bleach- 
ing took place normally. The pulp further dried quickly on the sieves 
of the mould, which is another proof of the absence of gummy matt- 
ers'. 

In short, Guadeloupe bagasse gives 30 % of cellulose suitable for pa- 
per-making, which is excellent for ^ by-product. The nature of this cel- 
lulose leads us to hope that it will find a ready market among paper ma- 
nufacturers. Should this be the case, it would be necessary to replace 
the bagasse now used as fuel by the importation into the Colony oi an equi- 
valent amount of coal and perhaps also of fertilisers, for the ash of bagasse 
contains 2.3 % of mineral matter (silica, lime, iron, and traces of manga- 
nese), which must be replaced in the soil, in order to restore some of the 
substances of which it is annually deprived by the cultivation of sugar- 
cane, 

800 - Milk and Milk Products. — Compt&s rmdu$ de VAcaUmk d'Agnmliure de France, 
Vol. VI, No. 18, pp. 439-462. Paris, May 13, 1920. 

Dr. E. I/AUk, Director of the Swiss Peasants’ Union, and M. J* Raech, 

of the Central Prices Bureau of that Union forwarded to the Academie 
d’Agriculture de France the following letter addressed to the agricultural 
organisations of the various countries : 

“ The purchasers of milk and milk products are at the present time 
bringing unusual pressAe upon the inteinational market. Nest summer, 
it is proposed to pay for milk, prices that no longer at all correspond to 
tte cost of production. Although salaries and wages have everywhere 
risen, and are still rising; an attempt is being made to reduce the profits 

[I99-8»»] , . / 
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of the milk producer to such an extent, that the most hard-working and 
useM worker of the state will be the worst paid. 

The Swiss agriculturists are firmly resolved to oppose these efforts 
by every means, and they also request the' Authorities to second their 
endeavours. The peasant was obliged, during the war, for the sake of 
the customers, to renounce takifig full advantage of the condition of the 
market, and has thus every right to demand to be protected from the re-, 
suits of too sudden a return to ordinary prices. 

This end can, however, only be attained if the agriculturists of 
ail milk producing States energetically oppose the efforts made by the 
purchasers to bring presure to bear upon the price of milk. It is inevi- 
table that some fall in prices will occur in cases where they greatly inflated 
during the war. But, from information obtained irom certain countries, 
such as the Netherlands and, in part, from France, it would appear that 
the producers in those regions are not inclined to concede too much to the 
purchasers. 

Swiss agriculturists demand for next summer a price of 35 centimes 
(Swiss) for each kg. of milk bought at the farm. This is 2 to 3 centimes, 
or 8 % less than the price in the winter of 191 9-1920. 

“ Agricultural associations must see that milk sold for consumption 
fetches a price corresponding to the cost of producing it. By so doing, 
it will be easier to ensure fair prices being paid for milk products, as well 
✓ as for the milk used in their manufacture. In Switzerland, the agricul- 
turists together with the trade, have foimed a large society with the object 
of purchasing all the cheese production of the country at a pripe corres- 
ponding to that of milk used for ordinary consumption. This will ensure 
uniform prices for all the producers. 

'^We wotild request all Agricultural Associations to explain the si- 
tuation to agriculturists, and to induce them to resist all pressure appied 
to the international market of nfilk and milk products. A plan likely to 
yield good results would be to reduce milk production as much as possi- 
ble, and increase the cultivation of cereals. 

As long as the Russian political situation does not improve, and while 
that country does not take part in supplying Europe*, the demand for ce- 
.reals wiU doubtless remain very large. In spite of the precarious condi- 
,j|ion of their exchange, those States that are threatened with famine will 
buy cereals before ever5rthing else, and their demands will keep up the 
price of these products. It is, further, of the utmost importance, that the 
Governments should help one another to relieve the present pressure exert- 
ed upon the market of milk and its products by granting credit to the 
famine -threatened States, with a view to enabling them to purchase butter 
and cheese. 

“ The granting of this credit would soon obtain the sale required for 
these products. It is also necessary to promote the consumption of milk 
and milk products as much as possible. 

The Permanent Secretary of the Acad,6mie adds that the Agricultural 
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Associations of France are tinanimotis in demanding tlie abolition of the 
controlled price of milk. The French Minister of Agriculture has promised, 
for his part, that no legal proceedings will be taken against milkprodtrcers, 
until the npinioii of the Departmental Agricnltiiral Office has been obtained 
as to the technical aspect of the case. 

8oi - Plastic Materials with a Oasein Basis: Cralalith and Comalith.— dautrebande, 

J., iu Annates de GemUoux, Year 26, Series .5, pp. 214-216. Brussels, Hay, 1920. 

Galalitli and cornalith, two substances made from casein that has 
been treated witli formalin, are prodticed now in various countries, espe- 
cially in France, where there are already several factories. 

The process may be said to consist of three stages : (i) Preparation of 
the casein ; (2) moulding the casein by means of pressure ; (3) treatment with 
formaldehyde . If opaque articles are to be made , dried commercial casein pow- 
der is" used, without aiiy turther treatment. Should transparent goods be 
required, the casein must be demineralised by being dissolved in soda 
and precipitated by an acid, for in this case, all the mineral salts, especially 
the phosphates, must be removed. The casein, whether it lias undergone 
this preparation or not, is mixed with water into a consistent paste. ; this 
is put into suitable moulds, and subjected to great pressure at a high tem- 
perature in hydraulic presses, whose plates are heated by steam. In this 
manner, plastic masses are obtamed, which have only to be put into a 
bath of formaldehyde in order to render the casein insoluble. The strength ' 
of the formaldehyde solution, and the length of the immersion vary accord- 
ing to the nature, and thickness of the articles made. 

The masses of casein hardened in this way by formaldehyde, can be 
sawn, cut, perforated, and made into any object required. The original 
colour of the product is pinkish-white, but all kinds of tints can be ob- 
tained by the use of colouring matters. All articles that are made of cel- 
luloid can now be nniiiufactured from casein coloured black, the latter is 
used as a substitute for ebonite ; when white, it makes a good imitation of 
ivory, and lias the advantage over celluloid of being free from all odour 
of camphor. Its great superiority over celluloid, however, consists in 
its not being inflammable on exposure to heat. A very high temperature, 
however, dries it up and blackens it. 

Although celluloid still holds an important place in the industry of^. 
plastic materials, objects made of casein are becoming increasingly popular, 
and already show signs of supplanting those of celluloid. If a factory 
for the working of casein were attached to dairies, it would greatly assist 
the dairy industry. ' ^ 

In order to diminish the cost of opaque articles of casein treated with 
formaldehycle, various nitrogenous matters, such as the refuse of horns, 
hair, and horse-hait, are sometimes mixed with the raw materials. At- 
tempts have also been made to use vegetable casein extracted from soya 
seed, instead of animal casein (that made from milk), which is more ex- 
penave. * ■ : 



AamcxJlfmM, products 


917 


802.”' lew Contributiom to the Study of Lactic Silages (i).'— gorini,c., in R. hUMo 

Lombardo di Science e Leliere, Vol. LIU, Part. XI. Milan, May 20, 1920. 

Investigations made in the United States and in England have confirmed 
the conclusions arrived at by the author as the result oi a long series of 
experiments upon silaged fodder. He found that it was impossible to 
dispense with the action of bacteria, hence it was necessary that lactic 
lerinents should preponderate, in order to preserve the silage against harm- 
ful and destructive fermentation. 

In the present article, the author quotes the work ot Swiss in vestiga- , 
tors, who have reached the same conclusion (Schweizerische Milchzeitung, 
1917, Nos. 51 and 94 ; Burri, R., Ibidem, 1918, Nos. 57, 58, and 61 ; 1919, 
Nos. 72 and 75 ; Burri, R., Staub, W. and Hohl, J., Ibid., Nos. 78 to 83). 

Of late years, there has been a strong movement in Switzerland, in 
favour of the silagiiig fodders. The “ Herba Co, has been established 
at RapperswiI for the object of exploiting a special patent mechanical 
pressure silo with cover, devised bj^MM. J. A. Sonderkoger and A. Mes- 
MKR (2). This system would ensure the success sweet or as the author 
terms them) lactic silages by preventing the troubles arising from, the use 
of acid silages, called butyric by the writer from the predominant bacterial 
flora . 

The use of silage has, however, evoked the protests of cheese manufac- 
turers, who complain, that it is impossible to make normal cheese from 
the milk of cows fed on these fodders (The same thing occurred in Italy, 
and it was these objections that have determined and guided the author's 
researches since 1903). The quCvStion was investigated by the Federal 
Dairy and Bacteriological Establishment at Eiebefeld, near Berne, and 
the results otained coincided with those previously published by the author, 
namely : (i) Failure in making good cheese from the milk of cows fed 
on silaged fodders is not due to the ordinary gas -producing members of 
the B. CoU aerogenes group (the agents causing swelling in cheeses), but 
to the presence of butyric ferments ; in fact, these bacteria were found both 
in the silage and in the milk of the cows to which it was fed ; (2) these 
harmful micro-organisms (this according to the author is the most im- 
portant result of his investigations) are not only to be found in spoilt or 
badly-made (that is to say abnormal) silage, or in acid (butyric) silage, but 
? also ill the best silage which appears perfectly normal and sweet. As the 
lauthor has shown, the presence of butyric ferments may be prevented 
by half-drying the fodder, and by limiting the fermentation temperature. 
If this is below $o^C, lactic fermentation predominates, and if the tempe- 
rature is raised to 70*^ C, as was formerly the custom, the silage is almost 
sterile; the most dangerous temperature is between 50® and 60® C, because 
it destroys the lactic ferments, but has no effect upon the butyric ones. 

In his recent experiments, the author found butyric ferments even 
in masses of half -dried silage, when the fermentation temperature had 

(1) See R., January, 1916, No. 109; R., February, 1916, No. 232 ; R., February, 1918, 

No. 221 ; R., February, 1919, No. 257; R. July-Sept., 1919, No, loio. {Ed.) 

(2) For a similar system devised by Prof. Samazini, see R. , J auuary , 1 91 9, No, 10 5. ( ) 
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been between 30® and 40® C, and tbe silo provided witli an impermeable 
cover. In tMs case, too much reliance had been placed in the perfect 
working of the cover, and in the antibacterial action of the carbonic acid 
produced by celltdar respiration, and therefore a pressure of from 2-3 quin- 
tals per sq. metre had been considered sufficient, whereas it appears from 
the authors investigations, and from, practical experience, that a pressure, 
of 10 quintals per sq. m.is necessary. But even if every technical precau- 
tion is taken to promote natural lactic fermentation, it is not always pos- 
sible to ensure a sufficient degree of it, or its permanence. But3Tic ferments 
persist surreptitiously, and may become , predominant if, for example, 
the silage is left for some time on carts, or piled tip near the cow-slied. 
In order to avoid this hidden danger in cheese-making, it is advisable to 
use selected ferments, rather then antiseptics, or ordinary salt (wliich in 
given quantities hinders the growth of butyric ferments, but not that of 
the lactic ones). This has been advised and urged by the author since 
1906, and is at present practised in France, Germany, the United States, 
and even in Switzerland, where the Herba '' Co. has patented a sj)ecial 
method of inoculating with selected ferments. 

With regard to the choice of the latter, it is necessary, in the first 
place, to use those lactic ferments, which do not attack lactose so readily 
as the sugars most commonly present in fodders (saccharose, pentose, etc.) ; 
in the second place, their proteolyptic properties must also be taken into 
consideration, in order at the same time to obtain a useful transformation 
of the albuminoids. . * ’ 

803 - Handling and Transport of Mew Potatoes. — Grimes, a. m., in u . s. Department 
of Agriculture, Farmers" BnUelin 1050, 18 pp., figs. 18, Washington, 1919. 

A study of the causes of the losses sustained during transport and vSale 
by early potatoes sent from the Southern States of the North -American 
Union to the Northern States, together with a description of the methods 
of handling, packing, and loading, wliich would reduce these losses to a 
minimum. 

Much loss is due to injuries caused by careless lifting, by the subse- 
quent exposure of the potatoes to the sun, as well as by faulty methods 
of loading the trucks, owing to which some of the barrels slip, and. get 
broken during transit. The best barrel to use is one with a double bottom. 
It is of the greatest importance that the trucks should be very well aerated 
during the journey, and that the barrels should be arranged in such a way 
that they camiot shift from their places. 

804 - Great. Success of Mea.t-Canumg Pactories in Madagascar (i), — Bullet in de VAgence 
fimhaU dts Colonies, Colonial , Ministry, Yeax XXIII, No. 146, p. 178, Febmaty, 1920. 
Pajds-Keiun, 1920. 

Since January 1920, the meat-canning factories in Madagascar have 
paid a tax of 2 fr, and 3 respectively on every pig and ox 


(i) See R, February, 1920, No. 358. [Ed,) 
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slatigMered. It has been calculated that this tax will being in more than 
one million fr. annually, which shows the rapid extension of these factories 
in the Colony. 

Their success is to some extent due to the war, but other causes will 
soon promote their development. France, at the present time, imports 
American meat to the value of many million of francs. As soon as it is 
recognised that the Madagascar products are as good, or better, than those 
imported from South Anmiica, they will take the place of the latter on the 
French market. 


[8M] 
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DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN 

805 - Topping Wheat to Prevent Lodging. — See No. 741 of this Review. 

806 - Observations on the Nature and Control of Apple Seald. — Brooks, c., Cooley- 

J. S. and Fisher, D. F., in the Journal of AgricuUnral Research, Vol. XVIII, No. , pp. an , 

240, figs. 2. Washington, B, C., 1919. 

Scald is typicMly a skin disease of the apple. In the early and more 
typical stages of the trouble, only the five or six surface layers of cells 
that form the colour -bearing tissue are affected. With long continued 
unfavourable conditions, the apple tissue may become dead, brown and 
rotted to a depth of Vs to ^4 and occasionally the disease spreads 
practically to the core. 

The experiments midertaken have demonstrated that the occurrence 
of apple scald is determined by orchard, packing house, transportation, 
and storage conditions. 

As has been shown by other investigators, mature fruit has in general 
scalded less than immature ,* but it has also been found that the fruit sur- 
faces just changing from green to yellow have scalded worse than those 
that were colomed leaf green, and worse than those that had more com- 
pletely changed to'ycllow. Well-coloured red-fruit surfaces have been found 
practically immune to scald. 

Apples from trees receiving heavy irrigation scalded worse than those 
from trees receiving lighter irrigation. This was found not to be due to 
the greater number of large apples in the former case, but to some, forcing 
effect that increased the susceptibility to scald in both large and small 
apples. 

Belayed storage increased or decreased apple scald according to the 
amount of aeration the apples received previous to packing. 

Apples in 'Ventilated barrels developed less than % as much scald as 
those in commercial barrels, when both were held in a storage that reedved 
occasional ventilation, but where the storage room received little or,no 
ventilation, the ventilated barrels caused but little decrease in scald. 

The amount of scald developed in cold-storage plants varied greatly 
with the location of the loom. Apples near the passage or near a door 
scalded less than those in the bottom of the stack. Boxed apples exposed 
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to a contiiitious air current of 0.88 mile per hour, in a commercial storage 
plant remained practically free from scald, while similar apples that did 
not receive constant fanning became badly scalded. Agitating the stor- 
age air had been found more important than its renewal, in the prevention 
of apple-scald, ^ 

The ordinary commercial apple wrappers caused but little decrease 
in scald, and paraffin wrappers were only slightly better ; but wrappers 
impregnated with various fats and oils either entirely prevented the disease 
or reduced it to a negligible quantity. In barrel experiments in which 
only part oi the fruit was wrapped, scald was greatly reduced on the ap- 
ples close to the wrapped ones, as well as on the latter themselves. 

Typical scald has been artificially produced within a few days by 
exposing apples to the vapours of ethyl acetate, amyl acetate, or methyl 
butyrate. 

The manner in which scald can be produced artificially, and the 
different methods of control indicate that the disease is due to the accu- 
mulation of esters or similar products of the apple, in the tissues of hhe 
fruit and in the surrounding air. The vapours of these substances can be 
dispersed by air currents or absorbed by fats and oils. 

DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER EOWER PEANTS 

it 

807 “ Wheat Varieties Resistant to Rust in British East Africa. See No. 733 of this 

Review, 

808 - The “Duranthon” Vine. A Direct Bearer Resistant to Fungoid Diseases and 
to Phylloxera, in Piedmont, Italy, — See No. 768 of this Review. 

809 » Formaldehyde Treatment of Seed Maize to Prevent the Growth of Fungi, 

— See No. 739 of this Review. 


810 - Helminthosporium sp,, the Cause " Foot Rot ” of Wheat, in Illinois U. S. 
A. — Stevens, F. U., in Science^ New Series, Vol. lyl, No. 1325, pp. 517-518. Lancaster, 
Pa., May 21, 1920. 

In the vSpring of 1919, attention was called to the occurrence of a foot 
'*rot of wheat in Madison Co., Illinois. From the fiist.it appeared probable 
that a certain fungus was the cause of the disease, and as early as June, 
1919, records show that this fungus was universally present, and that ino- 
culations with pure cultures gave positive results. 

These preliminary investigations were clearly and conclusively con- 
firmed by subsequent research work. 

The fungus in question is a typical member of the genus 
thosporium. 

This disease, while of the general type of foot rot known heretofore 
in Europe, Australia and elsewhere, is caused, by on organism not hitherto 
^ designated as a cause of foot rot in any of the publications in the countries 
' mentiofied. The foot rot found in niiaois should therefore be recog*^ 
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nised as a disease quite distinct from all otliers of a similar type describe4 
previously. The expe-riments clearly proved that it is soil-borne, and it 
is probable also that it is also seed borne. How serious the disease may 
prove to be, and how far it is dependent upon local conditions of climate 
and soil, can only be decided after one or more years of additioxial ob- 
servation. 

81 1 - Bacterium giycineam n. sp. Iniurious to the Soya Bean (Glycme , 
hispid a) in U. S. A. — Coerper, P. M. in the Journal of Agficulturat Research, 
Vol. XVIII, No 4, pp. I79“X93> figs, i, pi. 8. Washington, D. C., 1919. 

Description of bacterial blight of the soya bean {Glycine hispida 
J^faxina), first observed some years ago, and since subject to investigation 
on the experimental plots at the University of Wisconsin, Madison. Sub- 
sequent observation proved the blight to be very prevalent throughout 
the soya bean fields of Wisconsin. A disease showing symptoms of the 
same type has been reported from various other localities in the United 
States. 

*^It is characterised on the leaves, where it is most conspictious, by 
small angular spots, either isolated, or confluent. The lesions are light - 
coloured and translucent in early stages and very dark-coloured in late 
stages. In the latter case also, the diseased tissue may become dry and 
detached from the rest of the leaf. Bacterial exudate occurs on the leaf 
spots in the form of small drops, but it is not very evident except under 
favourable moisture conditions. It is pale in colour and dries as granules 
or scales. 

Petiole, stem and pod lesions accompany the disease on the leaves. 
Exudations have been observed on petioles and pods. 

The blight is caused by a bacterium described by the author as a 
new species under the name of Bacterium glycineum. The organism is 
able to enter the tissues of the host plant withont wounds. The organism 
has been isolated repeatedly, and pure cultures obtained.- 

Simply spraying water suspensions of the organism, upon soya bean 
plants is sufficient to produce infection. It is advisable, however, to 
rub the tissue gently between the fingers to insure contact between ino- 
culum and plant surface. 

The best growth of the organism occurs between 24® and 26^ C, the 
maximum at about 35®, The absolute Jtninimum bas not been determined, ’ 
but growth is slow at 2^. 

The organism is sensitive to desiccation, and there seems to be giadual 
loss in pathogenicity when it is giown in artificial culture. Razor Sec- 
tions of lesions in fresh leaves show the bacterial invasion to be in the 
parenchymatous tissue. Infection evidently takes place through the 
stomata. , 

Until further work on wintering and dissemination has been done, 
it is ii^possible to recommend any specific control measures aiming to 
check the development and spread of the disease in the field. At present 
the development of disease resistant varieties seenis to offer the greatest 
promise. 
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812 - Spoagospom smbterraaea Affecting Potatoes In Swltzerlani!. ~~ Schwei- 

zcrische Lands wirtscha ft liche Zeit schrift, Year XEVIII, Part I, pp. 5 - 7 > figs, i Zuricli 1920. 

The Agri cultural Es:periment Station at Arlikoii (Zurich) states that 
during 1919 the potato-disGase known as "scab'' {Sfongospora mUerm- 
neci), appeared in various parts of Switzerland. 

This disease — tor which the popular German name of Kartofelraude 
has been suggested — seems to attack certain varieties of potatoes more 
than others. Thus, for instance, in the Cantons of Berne, Zurich, and 
Thurgau, the tubers of Bauerngliick were affected, sometimes seriously, 
while other kinds were immune. The symptoms of the disease are given, 
and also the methods suggested for its control. 

813 - Two Destructive Rusts Ready to Invade the United States* — Arthur, j.c., in 

Science, New series, vol. Eh No. 1314, pp. 246- 247 Eancaster, Pa., March 5 j 1920. 

The author calls attention to two rust fungi that .seem to possess the 
possibilities of great harm, but which have not yet invaded the United 
States. 

The peanut crop is a large and growing industry in the Southern 
States. There is a rust of peanuts widely distributed in South America j 
and becoming common in the West Indies. It is usually designated by 
the name of Uredo Arachidis, although a sample from Paraguay would 
indicate that it, should be called Puccinia Arachidis, It is has been known 
to mycologists since 1884, but has only very recently attracted the atten- 
tion of cultivators. Specimens, of this rust were received by tbe author 
in September, 1916, from W. Robson of Montserrat (West Indies) ; every 
leaf was covered with the abundant brownish-yellow |x>wder of the fungus. 
According to Mr, Robson, in some seasons, it is a serious menace to the 
peaniit crop on that island. Attempts to control it with Bordeaux 
mixture did not prove satisfactory. 

The life cycle of the rust has not been worked out, but with culti- 
vated plants, only the uredospore is produced, as observed in 1913 iu 
Porto Rico, and in 1915 in Cuba. 

The second rust to which the author calls attention is Puccinia Pit- 
tieriana, which attacks potatoes and tomatoes. It was collected by H. PiT- 
TIER on the wild potato in 1903 and 1904, and again in 1916 by E. W. B. 
Hoeway on the slopes of the volcano Irazff in Costa Rica. It has been 
mentioned also under the name of Uredo Pittieri, The author has exam- 
ined specimens from Anibato, Ecuador, where it was found in 1918 both 
on potatoes and tomatoes. Bor this rust only one kind of spore, the te- 
leutospore, is produced in the life cycle, and these germinate at once upon 
reaching matiuity, requiring no resting stage. 

814 ~ i?o5e///0/a Pepo, an Ascomyeete Injurious to Cacao inTrmidad,W©st Indies. 

— Nowell W., with introductory note by. Ereeivian W. B, in the Bulletin of the 

Department of Agriculture, Trinidad and TobagofSfoh XVIII, Pt. 4, pp. 178-199, figs* 5 * 

Port of %ain, 1930. 

Several species of the genus RosdUnia^Ye rise to a well-defined type 
of root disease in numerous cotmtiies in the world, both temperate and 
tropical. The fungus destroys cultivated trees and shrubs in patches, 
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and often .infests the soil and destroys practically all the vegetation with 
which it comes in contact. 

In the Lesser Antilles, RoselHma diseases occur in Guadeloupe, Do- 
menica, Martinique, St. Lucia, St. Vincent and Grenada'; they are un- 
known in the reiiiainiiig islands of the group, which have drier climates. 
The range of hosts is extremely wide, including practically all the im- 
portant cultivated and semi -cultivated plants, hut the plants most af- 
fected are cacao (in all the islands), coffee (in Guadeloupe and Martinique), 
limes (Citrus auranUfolia; on new clearings in Donienica), and arrowroot 
(M amnia arundinacea in the interior districts of St, Vincent, 

The disease on cacao is usually caused by the species R. Pefo, and 
in most cases, is communicated from the roots of dead or dying shade 
trees, especially breadfruit [Artocarpus incisa), avocado (Per sea gratis- 
sima), and pois-doux (Inga spp.). Another species of Rosellinia, as yet 
unidentified, is believed to attack cacao in certain localities. 

The death of cacao trees from root disease has been known in Trinidad 
and Tobago for a long time, but the cause of death does not appear to 
have been specially investigated. 

Although Rosellinia had not previously been recorded as a cause 
of root disease of cacao, etc., in Trinidad and Tobago, Mr. NowEEE, during 
his visit in 1918 to this Colony, expressed an opinion that this fungus 
was likely to be found on these two islands, considering its wide distribu- 
tion in the West Indies and tropical America. 

During a second msitin 1919, Mr. Noweee, accompanied by Mr. FrEE- 
mn visited an estate where trees in a particular area had died. An 
examination of the dead trees led to a diagnosis of the cause of the disease 
as R. Pepo. ' . 

The disease on Citrus auranUfolia and coffee is caused, by R, Pcpo 
and R. bunades indifferently. i 

The first cases in new clearings are usually associated with forest 
stumps left to decay, especially those of certain trees. vSubsequent cases 
arise from the spread of the fungus from tree to tree along the roots, or 
by infection from surface soil rich in decaying vegetable matter, which 
readily becomes infected' in damp and shaded situations. 

An infected tree may be killed gradually by the. progressive invest- 
ment of the roots, or rather quickly by the destruction of the bark around 
the collar. ^ The fungus penetrates both bark and wood.' Conidia are 
produced with great readiness wherever the mycelium emerges into the 
open ; perithecia occur later, and, especially in the case of R. Pepo, their 
formation may be much delayed; 

Much can be done to prevent outbreaks of thedisea.se by exposing the 
soil, the bases of the.trees, and other dead material lying about t o the wind 
and sun. Cases which may arise may be retsricted by these measures and 
by the provision of a close system of trenches to prevent root contact, 

^ Trea.tment by excision and exposure is successful in the early stage 
of infection, but: in practice these are hardly ever detected. Periodical 
surveys^ would, save many trees. ' 

pM] ' ' ' , 
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Iniected trees should first be flamed and, then promptly removed ? 
all roots dug out and burnt, the soil limed, and the situation exposed as 
much as possible. All adjacent trees should be isolated from each other 
by trenches. 

815 - PhytopMhora Caciommi Injurious to Pears In loYa Scotia. — The, 

Agficuittml Gaseiic of Canada^ Vol. Vlj No. ii, pp. 951-952, figs. 1. Ottawa, Novem- 
bet, 1919. 

Ill September, 1919, specimens of pears were received from Kentville, 
h3ova Scotia, which showed a rather unusual rot. 

The nearly full grown pears showed one or more large, circular, dark- 
brown spots, resembling the common soft rots, but unusual, because the 
spots were not soft but quite firm. The peats of one tree only were aflected, 
and on microscopic examination it was found to l:e due to the fungus 
Phytopliihora Cactomm (Leb. and Cohn) Schr. This disease of pears is 
new to the continent of America. In the few cases where it has been ob- 
served, the fruit is affected only on low hanging branches. This fact 
suggests that the infection may originate from surrounding infected vege- 
tation. In the early stages, the rot does not extent very deeply into the 
tissues, but soon a large number of other organisms appear — bacteria 
and fungi — and the pear becomes a soft rotten mass. 

The fungus reproduces by zoospores and oospores. 

As control measures, it is advised to prevent branches loaded with 
pears from hanging low and to prop them up. AH fruits showing such or 
similar rots should be carefully collected and burnt, particularly any that 
may have fallen to the ground. The weeds should be kept down around 
the trees, so that the fungus may find no host plant near the trees. Fruits 
and other infected material allowed to fall to the ground are certain to 
per23etuate the disease. 

.. WEEDS AND PARASITIC FDO^TORING PEANTS 

816 - Undetermined Larvae Attacking the Orobanehe of the Bean, in Italy. '-'S ciacca 

IN., in La Propaganda Agficolai Series 2, Year Xtl, Nos. 9-10, pp. 126-12S, Bari, May, 
1920. 

The author noticed that, in the field of the Bari Agricultural Ex- 
^ perinient Station, in some plots of beans, more or less attacked by Oro- 
banche, there were some individuals which, although they were infested 
by the parasite, still looked healthy and did not shed their “jumping" 
fruits. OE- the other hand, certain beans, also hosts of the Orobanehe, had 
already been much injured by this parasite. While, however, the Orobanehe 
plants living on beans that had lost their flowers and fruit, were healthy 
and difficult to uproot, those infesting healthy-looking beans were wilted 
and were easily pulled up, the swollen portion of their stem being com- 
pletely rotten. 

On cutting sections through the stalk of one of these diseased Oro- 
banche, one or more galleries were seen running its whole length. These 
were inhabited by a larger, or smaller, number of white, apodous larvae 

[ 814 -SI ®3 
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from 5 to 8 111111. long, and very agile. The galleries begin in the .swollen 
portion of the stem of the Orobanche, and present as many ramifications 
as there are flowers. Each ovary contains one or more larvae. The 
latter, after having destroyed all the ovules, remain in the flowers in the 
form of dark \-^ellow nymphs from 2 to 3 mm. in length. So intense was 
the infestation, that not one flower of a diseased ' Orobanche was spared ; 
the little enemy made its way from below, and never rested till it reached 
the flower which was always faded, and sometimes decomposed. 

The author extended his investigations to other bean fields, and reached 
the district of Cassano, He found, that wherever the Orobanche grows, 
its parasite is found more or less plentifully. Manj^ local agriculturists 
said that thej^ had also seen these larvae in the past, but they attributed 
no importance to them, and never noticed that all the withered Orobanche 
w^ere to be found on bean-plants that were little, or not at all, injured. 

The parasite was also observed in 1905, by Prof. C. Campbbrr, in 
the Cassiiio district, and the attention of entomologists was drawn to it 
as being a means of controlling Orobanche. Prof. G. Eo PRIORE also 
found the parasite in Sicily, and published his discovery in 1914, 

Of all the methods suggested for controlling Orobanche, the most 
certain and thorough is the systematic destruction of the flowers. If this 
does not save the bean crop of that year, it hinders the parasitic phanero- 
gam from spreading and reproducing itself in subsequent seasons. If 
the work of destroying the flowers could be entrusted to the animal pa- 
rasite in question, a very economical and generally applicable system of 
controlling the Orobanche would have been found, and at the same time, 
the propagation of the natural enemy of that plant would be encouraged, 
instead of impeded. It should be noted, that the larvae do not only de- 
stroy the haustoria and seeds of their host, but aso the little tubers that 
develop oh the swollen part of the stem, thus depriving the plant of all 
means of reproduction. 

Many southern, especially Sicilian, agriculturists plant thmr beans 
late, with a view to controlling the Orobanche. The author suggests 
that possibly one of the reasons for the success of this practice may be 
found in the fact that the late development of the beans, and consequently 
of the Orobanche, offers the most favourable conditions for the growth 
and attack " of the larvae. ■ ■ . 

INJURIOUS INSECTS 'AND OTHER WWm ANIMATS. 

817 “ Insects Injurious to Economic Crops in the Zanzibar Protectorate. — mans- 
fieRD'Abers, W., in the Bulletin of Entomological Mesearch.Vol.X., Tt 2, pp. 145-1 

pi.' 3. 'Rondoii',; Jan., , 1920. ^ 

The iaiuriotis insects mentioned in this list attack the following 
crops ; — 

EugeHiu cwyophylioici. — A certain number of young clove trees have 
beeu, killed by Termes bellicosus, in the isle of Pemba. The same insect 
attacks the bark of tmhealthy full-grown trees. 

[8i«.8i?3 • 
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Coconuts. — The most serious pests throiiglit the islands of Zanzi- 
bar and Pemba are Oryctes monoceros and 0 . boas. Trees from 2 % to 
3 years old are most usually attacked, many are killed, others greatly 
delayed in reaching maturity. Trees in isolated positions and on bad 
soil are more often attacked. Pully matured trees harbour adult beetles, 
but are not seriously damaged. The most useful preventive measure is 
the trapping of larvae in pits filled with rotting coconut trunks, vegetable 
!4: debris, and a little horse manure. Ko insect have been found preying 
on fhe eggs, larvae, pupae or adults of the two Oryctes. The larvae are 
destroyed by certain mammals, including Rhynchocyon adersi, Petrodo- 
mm sultan, Pachyura nmrina, and two species of crows, Corvus scapulaMs 
and C. splendms. 

The following are minor pests of coconut palm : — Aspidiatus des- 
tructor, A. cyanophyUi, A. lataniae, Hemichionaspis minor, Cerataphis 
lataniac, Rhina amplicollis, Diocalandra frimienti, Rhyncophorus plmni- 
CIS, and Termes helUcosus. 

Cotton . — Attacked by Pectinophora [Gelechia) gossypiella, Pyro- 
derces simplex, E arias insulana, Sylepta derogata, Prodenia litura, Aero- 
cercops hifasciata, Bucculatrix loxoptila, Orgyia vetusta, Euprociis producta, 
Dysderc^is fasciatus, D. super stitiosus, Oxycarenus alhidipanms, Pseudo- 
coccus obtusus, Ps. virgatus, and Ps, citri, * 

Cereals., — Maize is attacked by Cirphis loreyi, Sesamia calamisiis, 
; Chilo suppressalis and Peregrinus maydis ; except the last, all the other 
insects quoted feed also on Sorghum vulgare which is also attacked by 
Busseola fusca. 

Vegetables. — Cabbages are attacked by Crocidolomia himtalis, 
Plutella maculipennis, Phyiometra signata; egg-plants by Acaoiihoc&ris 
fasciculatus ; Cucurbitaceae by Dacus vertehratus, D. brevisiyhi^s and D. punc- 
tatifrons ; pigeon-peas {Cajanus indicus) by Pseudococcus obtusus, Trago- 
cephala variegata, Ly props brevmsculus, Mylahris dicincta, M. amplectens, 
Coryna ambigm, Marasmarcha atomosa, Deudorix antalus, and Agromyza 
sp. ; Hibiscus esculentus by Pectinophora gossypiella, Earias insulana, 
Sylepta derogata, Prodenia litura, and Nisoira weisei ; sweet potato {Ipo- 
moea batatas) by Cylas formicarms and Aspidomorpha punticosta ; and 
cassava {Manihot utilissima) by Pseudococcus {Dactylopms) virgaius var. 
Madagascar iensis. 

Fruit Trees. — Citrus plants are injured by Lepidosaphes beckii, 
Icerya purchasi, I. seychellarum, Pseudococcus obtusus, Ps. citri, Ceroplastes 
rubens, Coccus viridis, Aspidiotus triloMtiformis, Cerataphis lataniae, Aphis 
tavaresi, Argyraploce leucotreta, Papilio demoleus, Tragocephala variegata, 
Porphyronota maculatissima, Gyponychus ceminus, and Ceratitis mpitata ; 
mangos by Sternochetus (Cryptorrhynchm) mangiferm, Aspidiotus (Chry- 
sqmphalus) dictyospermi, A. destructor. Pseudococcus obtusus, Lecanium 
adersi, L. {Saissetia) nigrum, L. {Saissetia) punctuUferum i bananas by 
A. destructor ; and Anma muricata by Ceratitis rosa. 

Shade Trees. — The African almdnd {Terminalia catappa, is occa- 
sionally severriy attacked by bag worms (Psychidae), and less 'severely 
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hj Mir esa melanosticta ; Casmrina equmtifolia hj Cmn a forda and Pseu- 
dococcus obtusiis ; cinnamon trees by Aswa sagimna ; Ficm dasi-ica. hy 
Aspidioi’us (Pseudaomdia) trilobitiformis \ silk cotton [Enodcndfon mtfrac- 
tmsum) by Dysdcrcus super stitiosHs and D. jasciatus. 

Timber. — Various woods are damaged by Macrotonui palmaia^ 
Dinodems mmutm and Termes hellicosus. 

Misceeeaneous plants. — The castor plant is attacked by TImks- 
soides digressa, Duomitus capensis, Entyposis impress^ and Chrotogonus 
hemipterus ; Amaryllis sp. by Brithys pancmtii and Br achy c crus air ox ; 
Ipo^noea sp. by Euchromia formosa; gardenias by Glyphodes senoeu ; 
roses by Mausole&pis amdbilis and Aspidioim [Chrysomphalus) aomduni ; 
and various ornamental creepers by Pseudococcus mfgaius. 

Stored Products. — The following injurious insects are meritioned 
Calandm oryzae in rice, maize and sorghum ; Lacmophlocus pusillus in 
maize ; Tribolmn castaneum in maize and occasionally in rice ; Silvmius 
surimmcnsis in maize ; Tenebriomaides uritanicns, occasional pest in maize ; 
Bruchus chinensis, serious pest, especially of Phaseolus Mungo, and Cajanus 
indicus ; Cossonus suiuralis, occasional pest of sweet potatoes ; Lathe- 
tkus'*oryzae and Rhizoperiha dominica, occasional pest of maize : Necrohia 
rufipes in dried copra ; and Ephestia cautella in rice ard various flours. 
# 

818 ~ Weevils Injurious to Certain Cultivated Plants in South Africa. —‘Marshall, g, a. 

K., in tke Bulleiin of Eivtomolo'^ical Research, Vol. X, Pt. 3, pp. 273-376, pi i. London, 
April, 1920. 

A description of four hitherto undescribecl species of Curculionidae 
sent to the Imperial Bureau of Entomology from the Division of Entomo- 
logy, Pretoria : — 

1) Protosirophus pkmtus, from East Eand, Transvaal, where it 
was recorded as injurious to the foliage of young orange trees. 

2) P. noxius, from Clocolan, Orange Free vState, found feeding on 
yoniig wheat. 

3) P. insfMis, from Kelspriiit, Transvaal, also injurious to foliage 
of young orange trees. 

4) Eremnus. horticola, from Bloemfontein, Orange Free vState, 
found feeding op dahlias and chrysantliemnms. 

819 - Effect of Baleterious Gases on Insects. — Bulletin de la Sociiti entomoloiiique d$ 
France, 1920, No. 5, p. 82. Paris, 1920. ’ 

Ch. Demaison reports that, in the neighbourhood of Pheims, there 
was an apparent scarcity of insects during the year 1919. He imagines 
that the continuous distribution of gas in this district e\ddently has some 
effect and he calls attention to the interest of this’ question from the point 
of view of applied entomology. 

820 - ISe Ittseetleldal Properties of Different Parts of Pyrethram 

mmm' cimrMrimf&lium)* — See No. 757 of this Revm. , , 
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821 - Chlorochm^ sayi^ Grain Bug Injurious to Wheat and Other Crops in the 
United States, — Caffki^y, D. J. and Barber, G. W., in the Dcpurimmt of A‘^riciiUuref 
Bulletin 770, pp, 1-35 figs 13. Washington, D. C., 191 <). 

Since 1911, Chlorockroa sayi, Stal has caused serious damage to wheat 
and other crops in the inter-mountain and southwestern States. The 
most important damage is caused by the insect piercing the newly-formed 
heads of the cereals and feeding on the liquid content, which prevents the 
formation of the grain or greatly reduces its weight. 

The reduction in yield from grain bug attack varies from 10 to 50 
of the crop. In extreme cases the entire crop may be destroyed. 

The cultivation of large areas formerly devoted to grazing, eliminated 
the native food plants of the insect and caused it to attack cultivated 
plants, and resulted in an increase of the pest beyond its former abundance. 

Wheat, badey , and rye are the cultivated crops most preferred by this 
bug. The species also feeds on other cereals, and on alfalfa, cotton peas, 
beans, cabbage, tomato, and lettuce, in addition to many wild native plants. 

The first damage was recorded in 1903, and since that time serious 
attacks have been reported from most of the States west of the Great 
Plains area. 

Weather and the work of parasites generally restrict destructive out- 
breaks in each locality to periodic intemls of two or three years. 

Adults emerge from hibernation in the early spring and deposit eggs 
on the material composing the hibernating quarters. The resulting 
nymphs feed ixpon tender plants growing in their vicinity. Upon reach- 
ingJiiaturity the adults migrate to cereal crops and feed upon the develop- 
ing heads. 

There are three distinct generations and sometimes a partial fourth 
generation annually. About 50 days are required to complete the life 
cycle of each generation. After midsummer, the numbers of the insects 
are greatly reduced by an egg parasite, Telemnvus ashmeMi, and by two 
species Gymnosoma fuliginosa and Ocypf erodes euchenor which parasitise the 
adults. Several kinds of predacious enemies contribute to the same result. 

Hibernation occurs in the adult stage under weeds or rubbish. No 
nymphs or eggs survive the winter. Severe winters result in the death 
of a large number of hibernating adults and constitute one of the most 
important factors in restricting destructive outbreaks of this species. 
During normal winters, at least 95 % of the adtilts survive when hiber- 
nating in protected places. 

The most effective and practical method of control is the destruction 
of the adults while concentfated in their winter quarters. This is best 
accomplished by turning under or burning all rubbish and weeds (parti- 
ailarly Russian thistle, Sdsola Tragus) in and about cultivated fields. 

Trap crops, hand picking and hopperdozers (i) might prove practical 
in the control of the insect tinder special conditions. 

(i) For the apparatus, employed in America in the control of locust attacks, see ^ l 4 
lutU mitre les simierelles dans les diners pays, Inst. Internet. Agric., Rome, 1916, pp. 142* 
'143. {Ed-} 
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822 - Lecerfm cbifmlpyga n. gen., and n. sp., a MacrolepMopteron found on 

tie Grass Aristida pun gens on the Algerian Sahara. — Dumont, c. in the 

BuIleMn de la SocicUenlomologiquede France, 1^20 ^ No. 6 pp. 102-104, figs. i. Paris, 1920. 

A morpliologicai description of tiie adtilt, larva and pupa of a Ma- 
crolepidopteron (fam. Nocftddae) found in 1919 in Algerian Sahara 
(Western Grand Erg, west of El Golea), and wMclidhe writer lias designated 
by the name of Lecerfia cMUnipyga n. gen. and 11. sp. 

The caterpillar lives on the panicles of Arisiida pungens Desf. (the 
" drin of the Arabs), and eats the caryopses of that plant. 

823 - Insects Injurious to Cotton in Porto Rico. — vSmyth, e. Graywood, in Ento- 

molojcal News, Vol. XXXI, No. 5, pp. 131-125. Eancaster, Pa., May, 1920. ' 

Pyroderces rileyi Wals, although frequent!}^ found, does no percept- 
ible damage. 

On the contrary, Alabama argillacea often becomes a serious menace 
to cotton production. As the use of arsenical insecticides is too expensive 
for the average cotton grower of the Island, he is advised to use a much 
cheaper but'equally effective method of control, namely, to cut down and 
destroy the moth’s wild food-plants growing between the cotton crops. 
The principal host plants of this moth are two weeds, Urena lohata and 
Malackra rohmdifolia, both Malvaceae, the former much the more abundant 
and the more noxious, owing to its habit of attracting large numbers of 
the ant, Solenopsis genninata Eabr., because of the three small honey 
ducts on the underside of each leaf. Unfortunately, this weed is consider- 
ed highly medicinal by the natives, and with difficulty can they be pur- 
suaded to destroy it ; if left alone, C7. lohata grows vigorously. On July 15, 
1916, the author was able to collect as many as 52 larvae from four plants, 
showing how the weed may facilitate the spread of the moth. 

Dysdercus andreae L- is sometimes abundant and at other times enti- 
rely absent, so that it cannot on the whole be considered as a serious cot- 
ton pest. 

An occasional larva of the cutworm, Xylomiges sunia Guen. has been 
seen attacking cotton foliage. 

The Greenhouse thrips, Heliothrips haemorrhoidalis Burm., has done 
much damage according to the author, but it had not. been previously 
reported as a cotton pest. 

Another insect that is very common, and infests probably 30 % of 
the cotton ' bolls, is the mealybug, Pseudococcus virgatus (CklL), which 
occurs in all stages of its development. It is believed that this beetle is 
heavily parasitised by a Cecidomyid, ^roh^ilAy ' Karschomyia cocci Belt. 

A very few specimens of Ps, citri (Risso), one specimen of Ps. longi- 
spinus (Targ.) and a number of adults of a beetle very aiialagous to Coccus 
mmgiferae (Green) were also found on the bolls. 

Eeaves of the Malvaceae have been occasionally found to be attacked 
by the lace-bug, Corytkuca gossypii F. 

^re important than the last mentioned species is the cotton aphis, 
Aphis ^gossypii Gluv., although the attack is light and scattered, thanks 
to the activity of its natural enemies, amongst which may ^ be quoted, in 
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order of importance, Cyclmieda san^uinea ‘h,, Scymnus roseicolUs Muls., 
Acrostalagmus albus, a Braconid, a Chalcidid, a Chrysopld, and a species 
of Hyperaspis. In very weather, A. albm usually becomes the most 
efficient of the parasites. C. smguinea is greatly hampered in its multi- 
plication by the attack of a hyperparasite [Eomalotylus sp). 

The adults of Diahrotica graminea Balz. are often seen eating cotton 
blossoms or foliage, and the larvae doubtless attack the roots. 

Occasional nymphs and adults of the species Empoasca have been found 
on foliage and bolls. 

Two adults of Antianthe expansa (Germ.), one adult of the species 
AgalUa, and a few adults of Oliaris sp. have been found on cotton 
stems. 

The nymphs of the green bug Nezara virid-itla (lyinn.) were noticed 
for the first time in 1919 on many cotton bolls. 

Tepid^pterous larvae of small size have been found also on the bolls ; 
none of them, however, resemble the treacherous pink bollworm (Fee- 
tinophora {Geleckia) gossypiella Saund. 


824 - Strategus qaadrifoveatus, a Coleoptoron Injurious to the Coco Palm in 
Porto BiCO, — Crespo, M. A., in Revisfa de AgncuUura do Puerto RicOj Vol. IV, 
No. 3, pp. 47 “ 4 S. ftan Juan, P. R., 1920. 

Strategus quadrifoveatus escarabajo rinoceronte ”) is, at the pre- 
sent time, causing much havoc among young coconut palms in the island 
of Porto Rico. During the day, the adult beetle lies hidden in the soil 
surrounding the stem of the palms. The larvae are found hiding in the 
dead palms, on which they live, or in dry or rotten stakes, etc. 

The insect undergoes complete metamorphosis, its life cycle lasting 
from twelve to thirteen months. 

S. quadrifoveatus injuries the coco-palm by excavating a deep gallery 
in the stem while it is still young. The author has seen eight of these 
insects round a coco-palm a year and a half old, which was almost com- 
pletely destroyed by the attacks of the pest. It has often been observed 
that sugar-canes growing in the neighbourhood of young coco-palms have 
also been injured. 

The best way of killing these beetles is to attract them into piles of 
dry rotten stakes, heaps of coco-nut debris, or any similar places where 
they can find food. These traps should be visited at least once a month 
and the larvae destroyed. 

When young coco-palms are attacked by S. quadrifoveatus, the leaves 
turn yellow, cease growing, and the plant finally dies. It is a good plan 
to dig round the palms to a certain depth, as soon as there is any suspi- 
cion of their having been infected. 

All the beetles found must be collected and killed by sprinkling them 
with paraffin or paraffin emulsion. Further, all rubbish that might serve 
as a hiding-place for the insect must , be removed from the plan- 
tation. 

[8!?S-8a4] 
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IINTJURIOUS VERTEBRATES 

S25 - Memps a Bird which Destroys Beneficial Insects in India. 

— EletcheRj T. B. and iNGLis, C. H. in TA6 ’ Joumai 0/ India^ Vol. X"V'., 
Ft. 2 j pp. 121-123, lii I. Calcutta, March, 1920. 

Mero'ps pMlippinus (blue-tailed bee-eater) is common tbrougliout the 
plains of India, but is partially migratory, visiting jNiorthern India in 
summer and Southern India in winter. In Bihar they are seen from 
March to October, and in the Duars have only been noticed during June 
and July. 

It has only been encountered once in North Cachar, but is common 
in Ptisa. C. W. l\lASOjsr, after an examination of the stomachs of 13 birds 
between April and October, states that of the 83 insects taken by M, phi- 
Uppifms, 70 were beneficial, 3 injurious and 10 neutral. The beneficial 
insects included dragonflies {Qdomta), bees and other Hymenoptera. 


Aeeredo Ruggi^ri, germte respmsabile* 
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(3) Other piihlications^ 

UMBERTO Ricci : I,es bases th±ori2ues be la statisxiqite agricole internationals (Theo- 
retical Bases of latemationai Agrictiltiiral Statistics). (1914, 314 .pp., 8to) ........ 

c} Publleatlons 0I the Boreaii of Agricultural Intelligence aid Plant Diseases® 

I. I,ii SERVICE DE PROTECTION DBS PLANTES DANS LES DIVERS PAYS (The Present Organization of 
the Ser\nces for the Control of .Plant Diseases in the Different Cotintries). (Third Edition, 


1914, 355 PP-, 4to) . . Frs. 4.00 

2. Production et consommation des engrais chimiques dans le monde (World Production and 

Consumption of Chemical Manures). (Second Edition, 1914, 162 pp. 5 diagrams, 2 maps, 8vo) » 3.50, 

3. Ea LOTTE coNTRE LES SAUTERELLES DANS LES DIVERS PAYS (The Campaign against Cocusts in 

Various Countries). (1916, 188 pp., 8vo) i ■ 3.50 


d) Publications of the Bureau of Economic and Social Intelligence. 


1. I^’ACTmTE DE L’INSTITUT INTERNATIONAL D’ AGRICULTURE DANS LE DOilAINE DE LA COOPIE- 

RATION, BE L’ Assurance et du Credit Agricoles (The Work of the International Institute 
of Agiiculture in the Field of Agricultural Cooperation, Insurance and Credit). (1912, in 
French, 34 pp., in German, 38 pp., and in Italian, 32 pp., 8vo) (out of print} 

2. Monographs on Agricultural Co-operation in Various Countries, Vol. I (igii, in French, 

457 PP'j and in English, 451 pp., 8vo) . (out of print} 

Do. Vol. II. (In French, 1914, 23S pp., and in English, 1915, 213 pp., 8vo). .... Frs. 3.50 

3. An Outline of the European Co-operative Credit Systems (Second Edition, 1 gi 3, 72 pp. , 8 vo) » 0.50 

4. D’ ORGANISATION DE LA STATISTI^JUE DE LA COOP^:RATION AGRXCOLE BANS QUELQUES PAYS 
(The Organization of the Statistics of Agricultural Co-operation in Certain Countries). {1911, 

160 pp., 8vo) (out of prim} 

5. I/assurance-gr^le dans quelques pays et ses pROBLfeMES (Insurance against Hail in Some 

Coimtries and its Problems). (1911, no pp., 8vo) (out of print) 

6. Agricultural Credit and Co-operation in Italy: Short Guide to Rural Co-operation 

IN Italy (191 3, in English, 35 pp. and in Italian, 34 pp., 8vo) (out of print} 

7. lyA CRISE ALIMENTAIRE EN SUISSE EX L’ ACTION EXERC^E PAR l’IStAT POUR LA SURMONTER (The 

Food Supply Crisis and State Action to Overcome it). (1920, in French and in Italian, 

26 'pp., Svo) Frs, i.O'O 

8. De d^veloppement AGRICOLE ET tcoNOMiQUE DU Br^sil (The Agricultural and Economic 

Development of Brazil {1921, in French and in Italian, 24 pp., Svo). , b r.oo 

9. Settlement and Employment on the Eand of Discharged Sailors and Soldiers in 

England AND Wales. (1921, in English, 18 pp., and in French, 19 pp. ; illustr. ; Svo) . » i.oo 

10. TA participation AUX benefices D.AN 3 L’.AGRICULTURE EN GrANDE-BRETAGNE ET EN Ir- 
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iAGRICUIvTURAL INTELLIGENCE 


GENERAL INFORMATION 


826 - Forests, Stock Breedii^ and Agriculture in Upper Mesopotamia. —naayem, j . 

(Delegate for Chaldea), in La Haute Mesopotamie et ses richesses naturelles, Chimis 
d Industrie, Vol III, No. 5, pp. 68.1.-688, Maps i. Paris, May, 1920. 

Upper Mesopotamia includes the two provinces, or vilayets, of 
Diarbekr and Mosul, which are situated between the Tigris and the 
Fuphrates; adjoining Mosul, lies territory extending from the left bank 
of the Tigris to Persia. 

Although the area of the country is about 200000 sq. kni,, there are 
not more than i 500 000 inhabitants or about 7 inhabitants per sq. km. 

The numerous and magnificent forests that formerly clothed the 
banks of the Tigris in Upper Mesopotamia now no longer exist as they 
were distroyed owing to bad management. However, on the banks of 
both the large rivers, forests are still met with at intervals, and serve 
as a source of fuel for the neighbouring population. In the mountain 
of Karadjdagb, and in the neighbourhood of Souverek, there are still 
forests where charcoal is made ; all the mountains extending from Mat- 
din to Djezire are also completely covered with woods. 

It was from these mountains, that the Naazem Bros, procured dur- 
ing the war, when coal was scarce, all the wood required by the Bagd ad 
Railway Co. for the construction and working of the Pne running from 
Arrada to Demir-Rapon beyond Nisi bin. 

Upper Mesopotamia may be termed a cattle-breeding country far 
excellence. Its splendid pastures and vast prai ies covered with succu- 
lent grass serve as camping-grounds for the nomadic tribes that pitch 
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their tents there, and breed for export large flocks of sheep and goats 
and herds of camels. They also derive much profit from the butter, 
cheese and wool that are produced. In the summer when the rahil '' 
(journey) takes place, the natives leave the plains and drive their stock 
to the Eardjdagh and Zorane mountains, where the permanent and lux- 
uriant vegetation provides them with ample food. By enlarging the 
irrigation works, and thus obtaining a sufficient water supply during 
the summer for the pastures, it would be possible to save the animals 
these long migrations, that only fatigue them and make them lose flesh. 

Goats and sheep form the chief live stock ; they are exporte'l, and 
also supply the countr^^ with meat. In the departments of Ourfa alone, 
there are about i ooo ooo of these animals. 

The Mesopotamian dranght-oxen and milch -kiae are, as a rule, 
smaller than the French varieties. The Arab horse is also bred in Me- 
sopotamia, an active centre for trade in this breed, which has been kept 
very pure. 

The production of horses could easily be increased, and the animals 
improved, by the creation of Stud Stations, and by importing European 
varieties for crossing with the native ones, interesting results from every 
point of view could be obtained. The mule and donkey are used to 
diaw the plough and large numbers are exported. 

Although the methods of cultivation adopted are rudimentary, 
and the agricultural processes and implements very prfinitive, yet the 
soil of Mesopotamia, consisting of fine, friable alluvium, produces splendid 
crops. The Arab peasant, who is a person of fixed and careless habits, 
after having put some of the seed apart for his own use, throws the rest on 
the field somewhat at random, cov.riiig it more or less with the plough, 
so that a certain amount is eaten by the birds. 

As soon as the ear is formed, the horse, the farmer, and his oxen, 
etc., use the crop for food, and this continues until the theshing which 
lasts two months, and is carried out by beasts of burden that tread out 
the ears, or drag over it a plank weighted down with stones. During 
harvesting, wliich is done with a sickle, the reapers are obliged to leave 
the ears that fall to the gleaners, who are often as numerous as the reapers, 
and return home in the evening with lo to 15 kg. of grain. Before di- 
viding the crop between the landowmer and himself, the agriculturist 
tries to steal as much of it as possible, and the landowner is obliged to 
resign himself to this. In spite of these losses, and of the Government 
tax, which amounts to and often to more, the grain that falls to the 
lot of the landowner is 5 times, and sometimes ten, or fifteen times, the 
amount of the seed-corn sown. The crops would be much larger if mo- 
dern and improved agricultural implements were obtainable, and if 
scientific cultural methods were adopted under the direction and vigi- 
lant eye of an expert engineer. Careless and dishonest manual labour 
could be replaced by motor-cultivation the success of which is assured by 
the proximity of rich petroleum wells. Enormous tracts of land now 
lying incultivated, could then be turned to account, and would thus be- 

[8S«] 



BEiVKI^OPMlSNT OP ACPlCUB'flJRp — RORAB HYOiPNP 933 


nefit, not only tlie owner and the population, but also the capitalist, who 
could find no better manner of rapidly increasing his wealth, 

Eveiy^thing grows and suceeds well on this soil, including crops such 
as, wheat barley, maize, r>^e, rice, lentils, chickpeas, sesame, tobacco, 
cotton, etc. All the fruits and vegetables of both hot and temperate 
climates — pears, apples, figs, apricots, peaches, mulberries, olives, etc, 
— yield good crops in Mesopotamia. The pomegranates of Ourfa 
are without rivals, the cherries and plums of Mardin are exquisite, the 
melons and water-melons (the latter weigh sometimes as much as 50 kg.) 
are perfumed and their flavour and delicacy are unusual. Cucumbers, 
artichokes, asparagus, beans, haricots, cabbages, cauliflowers, " come 
grecque,” tomatoes, eggfruits, capsicums, carrots, turnips, beetrots, onions, 
and lettuces are abundant. Potatoes do well' and may later become 
an important crop. 

The vine, however, is of chief importance owing to its innumerable 
varieties ; much of the fruit is exported in the form of raisins. Well- 
cultivated vineyards with favourable exposures cover the temperate 
plains stretching between Ourfa and Diarbekr, and the mountains of Mar- 
din, Djebel-el-Tour and Sindjar. There are thousands of hectares of 
uncleared land veej suitable for vine-growing, and only requiring a little 
care in order to turn it into vineyards. Nothing is wanting for the 
establishment of a large wine industry, the products *of which would find 
^ a sale on the markets of Aleppo. Mosul, Bagdad, Bassorah, and India. 
The olive also grows in Mesopotamia, and might give rise to an im- 
portant industry. The methods employed in the countiy^ are still very 
primitive ; it would be worth while to set up modern mills and apparatus 
for expressing all the oil from the cakes ; in this way a far larger yield 
of oil would be obtained than from the very rudimentar}^ presses which 
are always used (i). 

9 

827 - Phosphorus Requirement for the Maintenance of Man. — vSherman, c. with the 
Cooperation of Rose, A. R., Koch, M„ Mathews, E. and Osterberg, E. in Journal 
of Biota Chemistry, Vol. Xlyl, No. 2, pp, 173-179. Balthnore, M. B., Feb. 1920. 

Bor convenience of comparison, the data of the six experiments 
made by the author and his collaborators, and of all available previous- 
ly published experiments which seem to be quantitatively comparable, 
have been calculated to the uniform basis of phosphorus output per day 
per 70 kilos of body weight 

Out of the 95 experiments taken as a whole, 34 were made with 
men and 61 with women. The quantity of phosphorus required per 
day ranges from a minimum of o.5’2 to a maximum of 1.2 gm., with an 
average of g. 88 gm. per 70 kg. of body weight. The experiments upon men 
average 0.87 gm. and those upon women 0.89 gm. per 70 kg» per day. The 
author considers that the variations in the phosphorous output may 
be due to the function of the phosphates in the maintenance of neut- 


(i) See also R., 1919, No. 552. {Ed.) 
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rality in tlie body, and to the possible differences in quantitative efficiency 
in nutrition of the various phosphorus compounds. 

The author considers that while several factors determining the 
phosphorus output remain for further quantitative investigation, we 
are probably justified in concluding that the phosphorus requirement is 
now known with about the same degree of accuracy as the protein requi- 
rement, and that about Vio much phosphorus as of protein is re- 
quired in the maintenance metabolism of man. 

If the quantity actually required for maintenance, is compared 
with the quantity of food supplies of 224 families or other groups of peo- 
ple selected as typical of the population of different parts of 'the United 
States, only 8 showed less than 0.88 gm. of phosphorus per man per day, 
and in all but two of these cases the phosphorus would have reached 
this figure if the food had been sufficient in amount to adequately cover 
the energy requirement per day. These two cases which are typical 
of the Southern United States according to the author, confirm the 
results obtained by McConuuM and others indicating that the diets which 
resulted in pellagra in the Southern States lacked phosphorus content. 

With this exception, the author Oonsiders that the danger that a 
freely chosen American diet will be deficient in either protein or phos- 
phorus does not appear serious so far as the maintenance requirements 
are concerned. What quantities of phosphorus in the food will best 
meet the requirements of growth, pregnancy and lactation, remains yet 
to be determined. 


828 - Digestibility of Certain Vegetable Fats. — i-iolmes, a. T). and beuet., j . inUie 
Journal of Biolo'^ical Chemistry, Vol. XBI, No. c, pp. 227-235, bigliogr. of 5 works. Bal- 
timore, M. !>,, Feb. 1920. 

Results of experiments on the average digestibility of diet are shown 
in the appended Table. « 

The digestibility of the protein and carbohydrate of the entire ra- 
tion was essentially the same as that in other experiments of a similar 


Average Digestibility of Diet and Fstimaied 
Digesiibilitv of Fats Studied, 


Digestibility of Entire Ration 


King of Put 

* 

Protein 

% 

Pat 

%• 

1 Carlio 
! hydrates 
! % 

Ash 

0/ 

/O 

i 

Avocado [Persea graiissima ] , . , . ’ 

85.8 

90.0 

1 97 -^ 

! 

74^9 

Cobmae Oi! {Attalea Cokune). . 

635 

94.6 

1 95.8'^ 

•73-3 

Cupmssd (Theobroma grandifiom) 

75-2 

88.8 

96.6' 

55-8 

Kempseed. Oil {Cannabis saliva) 

67.1 

94.4 

1 97-0 

68.2 

Pabn-Kerael Oil {Elaeis guineensis) . 

6 tx > 

95*3 

96.9 i 

5<>*5 

Poppy-seed Oil {Papaver album and P. nigrum) . . ^ 

49.1 

91.3 

96.5 

1 

1 50.2 


Esti- 

mated. 

_ Digesti- 
jbiiity of 
Fats 
% 


87.9 

99.1 

94.1 

98-5 

98,0 

96.3 
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nature, indicating tliat tlie fats exercised no ttntisna! effect on the uti- 
lisation of these constituents. 

These fats and oils, with the possible exception of cupuassii fat, 
produced no abnormal physiological effects and may be regarded as 
satisfactory for food purposes. Cohune, hempseed, palm kernel and 
poppy seed oils are very nourishing to the human body. 

529 The Destrietion of Anopheles Larvae by Means of Powdered Trloxymethylene. 
— Roubaud, B., ill Compfes rcndus de VAcadhnic dcs Sciences ^ Vol. CUXX, p. 1521, 
and Vol, CUXXI, No. i, pp. 51-52. Paris, 1920. 

• Trloxymethylene when powdered is very useful in destroying Ano- 
phles larvae. It is the formaldehyde fumes given off by the particles 
of the powder that react on the insects, as, if the fumes are dissolved in 
water after an exposure of a few seconds the powder becomes inactive. 
Therefore, it is only possible to count upon the efficacy of the remedy 
at the very moment of its application. 

If the powder is in an inactive condition, or is ingested in too small 
a quantity, it does not kill the larvae, but on the contrary, renders, them 
immune to trioxymethylene. This rapid immunisation does not, how- 
ever, last longer than a week, if the insects are once more under normal 
conditions. The powder must not b0 applied too frequently, and an in- 
terval of at least a week should be allowed to elapse between each appli 
cation. 

Even small doses, in the end, destroy the larvae almost infallibly, 
for their power of resistance being weakened, they fall a prey to their 
natural enemies, carnivorous insects, etc. 

The effects of trioxymethylene powder upon Anopheles larvae are 
as follows : (i) Neurotoxic action soon causing total paralysis ; (2) the 
preservation of the dead tissues, which are able to resist the attacks of 
putrefactive bacteria for some weeks. 

530 - Eeole Saperleure” of the Rural Engineering in Paris. — patrix, u. (Assistant 
Director, of the “ Bcole ”), in Journal d' Agriculture pratique, Year I, XXXIV, 
No. 25, pp. 476-477. Paris, June 17, 1920. 

The Ecole superieure de Genie rural '' was founded at Paris by 
the Decree of August 5, 1919, and opened on October i last. Its objects 
are : (i) To obtain recruits for the Corps of Rural Engineers which is 
under the Direction Generate des Eaux et Eor^ts, and was created by the 
decrees of April 5, 1903, and December 26, 1918 ; (2) to provide technical 
instruction for Erench, or foreign unattached students desirous of ob- 
taining the diploma of Rural Civil Engineer. 

The engineering students of the State Service are|drawn from the 
students leaving the Paris National Agricultural Institute according to 
their place on the lists, and subject to certain conditions regarding the 
marks gained in various subjects. The unattached students are admit- 
ted to a competitive examination based upon the subjects taught in the 
agricultural and mathematical 'courses in the^above-mentidned Agricul-.' 
tural Institute.' ■ 

^ [8gS-8S»] 


AGRICntTUMt; 

INSTITUXIOH 






938 


WORK — nXHlBmom 


''i?epERIMENTAL 

'"AND 

ANALYTICAL 

!,:'V;;wosk 


The instructioti given in this Ecole stiperieure greatly exceeds the 
limits of what is commonly understood as rural engineering, which merely 
deals with agricultural machines and buildings. 

In fact, it includes all the technical knowledge required of the engi- 
neer in matters relating to agriculture, and the centres of rural popu- 
lation. 

Among the duties entrusted to the corps of Rural Engineers the 
author mentions : The agricultural utilisation of water ; the irriga- 
tion, drainage, and reclaiming of land; the re-adjustment and exchange 
of small scattered holdings; the improvement of uncultivated land, 
marshes, peat-moors, salt-marshes, etc.; making country roads, bridges, 
foot-bridges, acqueducts, etc. ; farm roads ; various agricultural buildings ; 
the construction of cheap houses for agricultural labourers and small 
farmers ; rural industries (carpentry, etc.) ; the installation of co-operative 
factories ; agricultural cable-ways, agricultural bascule bridges ; supply- 
ing water to villages ; the utilisation of waterfalls for the requirements 
of farms ; rural hydro-electric installations and rural networks for the 
distribution of electricity. 

The engineering course lasts two years. The instruction consists 
in class-teaching, lectures, and practical work carried out at the Station 
of Agricultural Hydraulics and of ^ Rural Engineering, and is completed 
by excursions, visits to industrial establishments and residence. The 
courses and the lectures deal with the following subjects : 

I. — Course. — Tlieoretical Analyses and Mechanics, Applied Mechanics, Hydraulics, 
Blectrotechnics, Topography, Building and Construction, Canals, Roads, Bridges, Rural 
Jurisprudence and Administration. 

II. Ledum. — Drawing plans, Officer work and Book-Keeping, Practical Work, 
Testing ]\Xaterials. The Value of Property ; its Valuation. Re-adjustment of holdings. Study 
of water storage and making mountain reservoirs, Rural Buildings. Motorcultivation, 
Agricultural Industries. General Comparative Agriculture. 

The practical work consists in testing materials and machines, elec- 
trical engineering, making drawings and plans, etc. 

Electricity, which is of ever-increasing importance in the economic 
field, is called upon to render the greatest services to agriculture and to 
transform the conditions under which the rural population live. There- 
fore, in order that the Rural Engineers may be authorities in the matter 
of electric plant, it has been decided that, during their second year, the 
students shall attend courses at the College of Electrical Engineering 
{Ecole supinetire d'ElectncUe) and take the diploma of Electrical Engineer. 

831 " The lelatioEi of Size, Shape and Number of Replications of Plots to Probable 

Error in Field Experimentation. day, J. W. {Oklahoma Agricultural and Mecha- 
nical College, Stillwater, Okla.) in Journal of the American Society of A^ronomy^ 

Vol. 12, No, 3, pp. 100-105. Lancaster., Pa., March, 1920. 

Results of experiments obtained at Missouri Agricultural Experi- 
ment Station on a plot of approximately ^4 extent situated on 

silt loam and apparently very uniform throughout. In the autumn 
of 1916, wheat was sown in 100 row 8 inches apart, and 155 ft. in length. 
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The followiiig June, the wheat was harvested in 5-ft. row segments, and 
the y’eld of grain and of straw was recorded for each unit. There were, 
therefore, 3 100 units available for study. A calculation w^as first 
made to determine the direction in which the greatest variation in yield 
existed, both in and between the various rows ; followed by a study of 
the relation of size of plot to variation in 'yield. 

From the results obtained, it is evident that by increasing the size 
of the plot to at least ^20 probably much beyond, variation is 

reduced. The shape of the plot has also an important effect on variation 
that up to the present has been overlooked or misunderstood. More 
accurate results are obtained from long and narrow plots and the longer 
the plot the more accurate the result. Square plots or approximately 
square are to be preferred to long narrow plots that have their greatest 
dimensions in the direction of least variation. 

The results from single plots are usually not sufficiently accurate 
to determine small differences between varieties or between fertiliser or 
cultural treatments. The use of a unit of comparison composed of sys- 
tematically distributed parts, gives results much less variable than those 
obtained from an equal area in a single plot. 

An increase in the number of replications of a plot of given size 
increases the accuracy of the results. When the number of replications 
remains constant, but the size of the plot replicated is increased, varia- 
tion is reduced. The most effective replicated group from the point 
of view of shape, is one that is long and narrow, and has its greatest 
dimension in the direction of greatest variations. 

832 - Horticultural Exibitiou and Garden Competitions. —K ulford, f.E' {office of 

Horticultural and Pomological Investigations), in U. S. Deparimcnl oj Agriculture^ De- 
paftment Circular No. 62, pp. 1-38, figs. 12 Washington, Oct. 1919. 

The author who is associated with the Bureau of Plant Industry, 
United States Department of Agriculture discusses horticultural exhibits 
from the following point of view : Organisation ; 'competitors ; clas- 
sification ; various kinds of shows ; arrangement of exhibits and methods 
of judging (score card method); prizes; rules (example are quoted). 
The author concludes by a brief survey of garden competitions, and 
gives also an outline of the schedule system advised. 

CROPS AND CULTIVATION 

833 ~ Temperature and Humidity Associated with the Sirocco in Palestine. — 

Georgh, W., in Monthly, WeMher Review^ Vol. XEVIII, No. i, pp. 40. Washington, 
D. C., Jan. 1920. 

The sirocco winds of south-west Palestine originate in the desert 
of Arabia and are most frequent during the spring and autumn, espe- 
cially during April, May, September and October. The period during 
which this very hot wind blows is from one to three days, and sometimes 
even longer and completely neutralises the effects of the sea breezes. 

The unpleasantness of the sirocco is due to the extremely low rela- 
tive humidity, and to the subsequent rise at the conclusioii of the wind. 
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The following data on temperatures and In.niiidity ower a period 
lasting from 9 to 20, 1916. 




Shelter 

temperature 

'•C 

Psichrt 

* Dri bulb 

jmetre 

Wet bulb 

- 

Relative 

liiiinidity 

Extreme 

temperature 

OC 



7 

a. ,m. 

9 1 

p. m. 1 

p. m. 

7 


1 9 





7 


6 

ma- 

xima 

mi- 

nima 



oC 

«C 1 

j 


OG 

OC 

«c 


OC 

OC 


OC 

OC 

"C 

OC 

OC 

May 

9 ' 

10:2 

1 

26,4 

16.6 











— 

— . 

— . 

27.5 

1 0.0 

» 

10 

2I.S 

26.81 

17.2 

— 

— 



— 

— 

— 


— 

— 

— 

28.0 

10.2 


1 1 

17.4 

29.0: 

18.3 

— 

— . 

— 

— 

— 

— 


— 

— 

— 

30-3 

13-2 

}) 

12 : 

19.6 

33 -< 5 ' 

22.6 



— 

— 

— 

— 


— 

— 

— 

34-5 

12.0 

5:) 

13 I 

22.3 

354; 

25.5 


— 

— 

— 

— 

— 


— 

— 

— , 

37-8 

15.2 


14 ! 

29.4 

39.5; 

26.5 


— 

— 

— . 

— 

— 


— 

— 

— . 

39-6 

21.2 


15 ! 

25.2 

39 . 5 ; 

2S.6 

24.6 

39.0 

26.0 

13-0 

20.5 

14 

8 

IS 

12 

23 

40.1 

19.2 

.1) 

x'6 ! 

; 34-3 

40*3 

30.0 

34.2 

41.2 

29.oj 

16.9 1 

17.9I 

lb. 

2 

9 

2 

20 

41.6 

23.1 

» 

17 ' 

35 o 

42.0i 

33.7I 

35.S 

41.0 

33 .i| 

16.2 

19.0 

lb. 

I 

2 

5 

7 

43.x: 

25.0 


iS ! 

36,1 i 

37-6 

22. 4I 

36.2 

3S.0 

22.7 

17.0 

22,2 

21. 

2 

3 

20 

88 

42,1 

25.6 

)) 

19 1 

22.7 

25,0 

I8.4I 

20.8 

25.2 

I8.I 

19.1! 

20.2 

16. 

5 

85 

^>3 

85 

28.8 

20.0 

» 

20 j 

18.6 

24.9; 

18.2, 

1 

18.4 

2.44 

18.2 

16.9 

17.8 

15 

j 

2 

S61 

52 

72 

26.4 

16.5 


During the early part of May the temperatures were practically 
normal ; the maximum lay between 26^^ and 29° C, and the minimum 
between ic® and i5<> C. On the iith however, the maximum reached 30.2^ C 
which may be regarded as the first symptom of the approach of 
the sirocoo The sudden rise of temperatures during the morning of the 
1 2th, was followed by temperatures which gradually mounted higher 
and higher until the 17th, the highest point of the sirocco, and the 
temperature remi.ined above 30° C from 5 a. m. until ii p, m From 
the commencement of the sirocco the relative immidit}^ was very low 
but on the i8th and igth it mounted very rapidly. 

The sudden change of temperature and humidity has an evident 
unfavourable effect on both animals and plants. 

S34 - Cultivation does not Increase the Rainfall in the Great Plains' States. — 

Smith, J. W. in Monthly Weather Review^ Vol. 47, No. 12, pp. 858-860, figs. 2 

Washington, B. C., Dec. 1919. 

It has been the general opinion amongst the farmers in the Great 
Plain States that the amount of land under cultivation influences the 
rainfall increase. 

The author refutes this idea after taking note of numerous records. 

The average precipitation in the northern Great Plains during the 
period 1868 to 1917 is recorded as follows : 

1868-1877 
, 1878-1887, 

1888-1897, 

1898-1907 
1908-1917 


20.4 » 
18.6 s 

19-5 » 

19.1 » 
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In, the Central Great Plains: 

1868-1877, ■ ' . 16.3 ill. 

1878-1887. 20.4 » 

1888-1897 17.6 » 

1898-1907 20.2 » 

1909-1917 , 18.2 » 

The data with reference the southern and western States are ana- 
logous. There are well defined sequences of dry and wet years, but 
there has been no progressive increase or decrease. 

Thanks to the spread of dry farming and to the cultivation of varie- 
ties particularly resistant to drought, the acreage of certain grain crops 
in the Great Plains States is on the increase, as shown in the appending 
table, with reference to barley, maize, oats and wheat in the States of 
Kansas, Nebraska, Dakota, and Montana, during the years 1867, 1S82, 
1892 and 1917. 



1867 

1882 

1892 

1917 


Acres 

Acres 

Acres 

Acres 

Barley 





Kansas 

90 

8 000 

56 000 

300 000 

Nebraska 

89 

62 400 

36 000 

85 200 

Dakota • 

— 

II 200 

128 000 

I 148 000 

Montana 

— 

740 

2012 

360 000 

lUAIZE 

Kansas 

2 622 

188 000 

628 800 

3 662 000 

Nebraska 

4591 

160 000 

645 000 

3 696 000 

Dakota 



56 000 

— 

I 576 000 

Montana 

— 

196 

432 

32 000 

Oats 





Kansas 

2 622 

188 000 

618 800 

1 913600 

Nebraska • 

4591 

160 000 

646 000 

I 235 200 

Dakota 

— 

56 000 

469 000 

I 800 000 

Montana 

— 

II 200 

^25 529 

272 000 

Wheat 





Kansas 

35 < 5 oo 

629 200 

1,628 800 

I 494 800 

Nebraska 

4 000 

662 800 

501 200 

39 S80 

Dakota 

— 

288 000 

2 164 000 

4 286 400 

Montana ' 

1 

17 124 1 

i 

16 704 

690800 


Comparison between the data referring to the cultivated areas and 
the temperatures, indicates that the effect of cultivation on the total 
precipitation must be negligible. 


83,5 - Influence of Sun-Spots and Rain-Fall upon the Growth of Annua! Rings in 
Trees. — Douginas, a. 3^. in Skogsvdrds Foreningens Tidsknfl^YQOx XVIII, Parts. 5-6, 
pp. 1 65-1 68. Stockholm, June, 1920. 

The author gives the results of a series of experiments carried out 
by him on different trees, with a view to .ascertaining whether any uor- 
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relation exivSts between the growth and thickness of the animal rings 
of their wood, and periods of unusual solar activity (sun-spots) and other 
meteorological factors. 

The first researches bore upon Pinas ponderosa growing in Ari- 
zona, where the dry climate would allow us to presuppose the existence 
of some connection between w'ood development and rainfall. The data 
collected during 43 years fully justified this expectation, and revealed 
a very high and positive correlation between the two values, the driest 
season being characterised by the reduced development of annual rings. 

In maldng these researches, the total rainfall from one autumn 
to another was taken into account, so as to group together all the values 
corresponding to the vegetative period of the tree (winter rainfall + 
summer rainfall.) 

The correlation would be still higher, if the accumulated moisture 
were reckoned (in the algebraic sum of the annual deviations) from the 
normal rainfall, beginning from the commencement of the growth period 
up to the year (inclusive) for wliich the correlation is to be determined. 

The thickness curve of the annual rings is practically the same in 
regions very distant from one another, as for instance Prescott and Flag- 
staff in Arizona. The author suggests the possibility of distinguishing 
meteorological zones from these differences. 

The results first having proved clearly positive, the experiments were 
extended to other trees and other countries : Pinas douglasii, Sequoia, 
Abies canadensis (in North America) and various species of Pinus and 
Abies (in Europe.) 

From the comparative examination of very numerous growth curves, 
it was possible to determine periods of different length, of which the 
greater number seemed in direct connection with sun-spots : 

length Multiples of ii 

of periods (average duration of a 

in period , 

years of sun-spots) 


5-6 V 2 

10-13*®. I 

21-24 • • ' 2 

32-35 3 

100-105. 9 


The last and longest period is especially show by sections of Sequoia 
trunks from the Sierra Nevada. These trees were 3000 years old (maxi- 
mum 3077). The triple period {32-35 years, 3 times the period of the sun- 
spots), recurred with great exactitude (with a displacement of 3 years 
in 400), in a trunk from north of the Arctic circle in No: way, and in 
another from Arizona. 

A double period of sun-spots was observed, not only in Sequoia from 
the Sierra Nevada, but also in sections from the centre of Norway. Sin- 
gle periods were met with most frequently and were seen in sections of 
Pinm ponderosa (500 years old)from Arizona, in those of Sequoia and were 

'[s$s3 . 
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very clearly marked in material {Pintis Abies) from the Baltic regions 
(Prussia and Sweden). Finally, periods of 5-6 years were also distinguish- 
able in trunks of Pinus fonder osa from Arizona, as well as periods of 
only two years. 

The following table may give some idea of the connection existing 
between the growth c<f annual rings and the prevalence of sun-spots* 


Growt of wood 

Sun-spots 

Years 

• 

Length of the period 

Years 

Length of the period 

in years 

in years 

1595-^^^65 

11,0 -f 0,^ 

1615,5-1660,0 

II, I ? 

1661—1677 

16 ? 

1660,0—1675,0 

15.0 

1677-1770 

12,5 "and 10,8 

1675,0-1769,7 

10,5 

1770-1793 

9,0 

1769,7-1788,1 

9,2 

1793-1817 

? 

1788,1-1816,4 

I 4 >I 5 

1817—1910 

11,6; 21,0 and 7,3 i 

1816,4-1905 

11,08 


The author tries to explain these relations by presupposing the 
existence of a correlation between sun-spots and rainfall. This theory 
is, however, far from being proved, and is in any case very complicated ; 
thus for instance, in certain parts of Norway, the maximum development 
of the annual rings is found to coincide with the minimum occurrence 
of sun-spots, whereas generally the exact opposite is to be observed. 

836 - Ralatiou of the Weather to the Yield of Spring Wheat in Manitoha.— Connor, 
A. J., in Monthly Weather Review^ Vol. XLVII, No. 12, pp. 848. 'Washington, B. C., 
Dec. 1919. 

The author presents the results of a series of agricultural meteo- 
rological investigations on wheat conducted at various experiment Sta- 
tions in Manitoba, Canada. In every case, the plots were as near the 
meteorological instruments as feasible in order to render it possible to 
make parallel observations, an indispensable feature in this kind of re- 
search work. 

With a view to obtaining accurate records of the critical periods con- 
cerning the various factors or meteorological phenomena, the vegetative 
period of the plant was divided into periods, taking into account the 
more important phases in growth. 

1) Date of sowing. 

2) Appearance above ground. 

3) Stooling. 

4) Earing. 

5) Flowering. 

6) Milk stage. 

7) Complete maturity. 

8) Cutting. 

9) Average height of the plants every 7 days, 
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According to' statistical formulae the correlations between the yield 
in grain and the biological and meteorological conditions, some noteworthy 
results have already been' obtained. 

(1) Basing his observations on the critical period '' theory, the 
author quotes the following as the true explanation of these phenomena : 
If, in the earlier stages of the growth of the wheat the weather is 
cool or rainy, earing is delayed and the subsequent yield is heavy ; but 
if, oil the contrary, the weather is warm and dry, earing is hastened and 
the subsequent yield is light. 

(2) With regard to the rainfall the pluviometric values are grouped 
in 3 periods of 30 days beginning 30 days preceding sowing. With the 
exception of the fourth period, which corresponds to the final stages in 
growth, namely the ripening stage period, when dry weather is essential, 
the effect of rainfall is invariably positive, with a maximum coefficient 
fox the period which is correlated with the earing stage. 

(3) With regard to the daily range of temperature, it appears 
that in all the monthly periods succeeding sowing, the coeificient was 
negative between this and the yield, with a maximum coefficient, in the 
third period of 5 % times the probable error. 

(4) With regard to the mean daily minimum temperature: 
(i) The effect of this factor in the first and fourth periods after sowing is 
negligible; (2) the coefficient is negative, in the second and third periods, 
during which the temperature is lowered (compare with preceding values). 

It can then be concluded that moisture and temperature are very 
important factors after sowing, but that in the first 60 days there is in 
Manitoba sufficient moisture an'd low enough range of temperature to 
prevent evaporation to a harmful extent. 

With reference to temperature and rainfall, the coefficient became, 
on the contrary, constant and higher in the third 30 days after the sow- 
ing period. This is the critical period in Manitoba. If the cool and moist 
conditions continue, the yield will prove heavy ; if on the other hand it 
is warm and dry, the harvest wiU be light. 

Taking the average date of sowing as April 25, the ^iverage time 
of the critical period may be fixed as the last week in June, and the first 
three weeks in July. 

S37 - Climates of the British Empire Suitable for the Cultivation of Cotton. — brooks, 

C. E. P., in The MeteQi^oiogical Mafiaziih Vol. LY, No. 651, pp, 37-39. London, April 

1920. 

Cotton is a sub-tropical plant which probably originated in the 
JEaste^n Mediterranean, but has become so throughly naturalised in 
the Southern States of America (“ Cotton belt *') that they must be con- 
sidered as having the most suitable climate for the commercial culti- 
vation of this plant. 

The cotton belt includes the States of Tennessee, Alabama, South 
Carolina, Louisiana, Texas and Oklahoma. 

The essential features of a cotton growing climate are : 

i) The mean annua! temperature not below F, 



AaRicui,T0RAi< rnmnoRomoY 


945 


2) The mean temperature of the warmest month exceeding 80^ F, ' 
or the mean of the three warmest months exceeding 77® F. 

3) The interval without frost at least 200 d&ys or more. 

4) The annualrainfali not exceeding do in. and not less than 23 in.,. 

5) Plenty of bright sunshine. 

A dull and humid atmosphere is very unfavourable to growth ^ of 
the cotton plant. 

In the Cotton belt of the United States the rainfall lies between 
23 and 60 in ; the mean annual temperature nowhere falls below 60® F, 
and the warmest month always just exceeds 80^ P\ 

In the British Empire these conditions are met with in parts, of In- 
dia and in the West Indies, which are already important cotton prodncing 
centres. 

Other colonies included in the same category are also here dealt with 

Uganda. ■— Represented by Entebbe lies at an elevation of more 
than 3 000 ft. which effects obviously the equatorial temperature ; the 
temperature is rather below the specified temperature for the warmest 
month, but the uniformity both in temperature and rainfall throughout 
the year should enable cotton crops to be grown with some success. 

Nyasauand. — Represented by Zomba at a height of 3000 ft. 
The annal rainfall is 55 in. with a well-marked dry season. The summer 
temperature is nearly 75° F and cotton growing has already been tried 
with some success. On the lower ground near Lake ■ Tanganyika and 
the Shire River it should do very welb and only lack of transport is against: 
successful commercial cotton production. 

Gambia. — Cotton should do well as an irrigated crop in the dry 
season. Bathhurst has a very suitable climate for the development of 
this plant, except for the length of the dry season, and the excessive rain 
in August. 

Soudan. — Represented by Wan, has a very favourable climate 
for cotton ; in the drier parts, irrigation would, however, be necessary. 

Nigeria. — The coastal regions of Nigeria (Eagos) appear to be too, 
moist and rainy ; but, further inland, on the contrary (Zungern), condi- 
tions appear to be excellent. . 

Goud Coast. — The rainfall is very variable, but less than that of 
the Nigerian coast, and cotton should do well. 

Rhodbjsia. — Similar climate to that of Zomba, and cotton should 
do well in the low lying parts of the colony. 

British east Africa. — Consists of a low coastal region (Zan- 
zibar) and the Kenia plateau (Nairobi). The plateau is too high with 
too low a temperature and in the coastal belt the rainfall is generally 
too heavy for cotton cultivation on a large scale. 

Union of Souh Africa. — Hardly warm enough, sparse and ir- 
regular rainfall. Cultivation is only possible on the east coast, and in 
Natal. . 

Australia. — The Northern, Territoiy is too wet, and the coast 
of Queensland seems more suitable. Further south, in,; New South Wales 
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and Victoria, cotton lias been tried but with scarcely any success com- 
mercially. 

In Western Austraha, Egyptian cotton should be a success in the 
wetter districts but without irrigation the interior is too arid. 

New Guinea. — Probably a future source of supply. On the south- 
ern coast, the climate is very suitable, where a native cotton of good 
quality already exists. 

The colonies such as Sierra Eeone, Borneo, Eiji, Seychelles, British 
Honduras, Ceylon, Straits Settlements and British Guiana are in ge- 
neral too damp for the production of special quality cotton, whilst in 
Cyprus and Malta the rainfall is too sparse and irregular. 

838 - Effects of Brooght in the Spring of 1919 on the Tea Districts in India. ™- The 

Tropical Agriculturist, Vol. EIU, No. 5, pp; 305-308. Peradeniya, Ceylon, Nov. 1919. 

In the first week of April 1919, towards the close of the drought 
from which the tea districts suffered, the following observations were 
made at the Experiment Station: 

1) Unpinned tea showed very distinct signs of suffering and lost 
leaves in great quantity. 

2) Pruned tea, on the other hand, was growing normally although 
the leaves produced were very small 

3) The water content of the soil at 9 in., deep was about 12 % 
water, while the subsoil at 3 ft. contained about 15 %. It cannot there- 
fore be said that water was seriously deficient, but what factors influen- 
ced the obviously bad condition of the plantations left impruned, and the 
small size of the leaves of the pruned plants ? 

During the period under consideration and especially during the 
first week of April, the atmosphere was both hot and dry ; conditions 
very favourable to transpiration. The unpruned tea possessed a leaf 
area with a rate of transpiration so rapid in relation to the water supply 
in the soil that the balance was upset, and the plants suffered by drop- 
ping leaves because unable to maintain the existing leaf area. On the 
other hand, with pruned bushes, the leaf area during the drought having 
been somewhat reduced, the transpiration was limited. In either case, 
the plants were subject to the same effect, namely the reduction of leaf 
area. 

Certain suggestions are made with regard to effective conservation 
of moisture in the soil, to assist capilliary rise, and to encourage the growth 
of deep rooted plants. 

839 - Effeet of Variation in Moisture Content on the Water Extracts of Soils. — * 

Hartik, J. C, and Christie, A. W, (Division of Agricultural Chemistry, California 

Agricultural Experiment Station, in Journal of A^riculiml Research, Vol. XVlII, 

No. 3, pp, 139-143. Washington, D. C., Nov. i, 1919. 

A knowledge of the effect produced on the water-soluble matter 
by variations in the moisture content of the soil is an important feature 
in connection with investigations of the wateir exttacts of soils, 

[ 838 '-^$^] ' , 
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Two typical soils in tlie air-dry condition were studied : (i) silty 
clay loam ; and (3) sandy loam. No, i was brought to a moisture con- 
tent of 10 to 25 % and No. 2, 5 to 20 %. 

The moisture contents approaching the air-dry condition show a 
decided tendency to depress the nitrates and potassium in both soils, and 
the sulphates in the silty clay loam only. These depressions are reflect- 
ed in the total dissolved material. 

The excess water in the sandy loam soil causes a disappearance of 
nitrates and also decidedly decreases the potassmm, calcium and magne- 
sium, these losses also being refl. cted in the total solids extracted. 

Considerable variations in moisture content of soils, provided the 
saturation point is not reached, do not appreciably modify the results 
obtained by the water-extraction method, and consequently it may be 
concluded that the studA^ of these extracts need not necessarily be li- 
mited to a narrow range moisture content. 

840 - Effect of Calcium Sulphate on the Solubility of Soils. ~Kc cool, u. m. (Professor 
of Soils) and M!xi.lar, C. (Associate Professor of Soils, oMichigaii Agricultural Expe- 
riment vStation) in Jouni.il of A ‘ricU'Jtnr.il Research, Vol. XTX, No. 2, pp. 47-54, 
tables 8, Washiugtoii, D. C., April 15, igan. 

Additional information on#he rate of formation of soluble salts in 
soils as affected by different factors is yet required, including one phase 
of the subject of special interest, namely, the immediate and residuary 
effects of fertilising materials. 

Because of the experiences of the early agriculturists and the increas- 
ing interest in the fertilising value of calcium sulphate, and the wide- 
spread use of superphosphate which contains appreciable amounts of 
sulphate, the authors considered it advisable to investigate the effect 
of the calcium sulphate both alone, and in conjunction with calcium 
phosphate, on the formation of soluble salts in soils, as well as the effect 
on calcium dioxide production. The freezing point method was used 
to determine the former, and the titration method the latter. Six types 
of soil were studied : silt loam, sand, sandy loam, very fine sand, heavy 
silt loam, and silt loam. 

The treatment with saturated solution of calcium sulphate caused 
a considerable increase in the rate of formation of soluble' salts ; the 
same results were obtained a second time, and it is obvious that this 
treatment results in such changes in the composition of the soil mass, 
that a soil of different properties is formed. It seems therefore possi- 
ble to alter the composition of the soil solution ; whether the effect will 
be favourable or unfavourable with regard to plant growth will depend 
upon the nature of the soil, and of substances added. Here is a phase 
of the subject which has not received sufficient attention in connection 
with field experiijients. 

Whilst the calcium sulphate increased the solubility of the various 
soils under investigation, the calcium phosphate decreased the rate of 
formation, and when used in conjunction with the former, it counter- 
acted the effect of the latter to some extent. 
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The determination of the calcium dioxide, taken as a measurement 
of the biological activities does not always coincide with the total quan- 
tity of soluble substances formed ; the increase in the rate of formation 
of these substances brought about by the ^ calcium sulphate treatment, 
should therefore be attributed mainly to other causes. 

841 - Carbonates oi Calemm and Magnesium in Relation to the Chemical Composi- 
tioEj Bacteria! Contents and Productivity of Two ¥ery AcM Soils. — Conner, s. b. 
(Associate Clieiiiist in Soils and Crops), and Noyes, H. B. (Researcli Associate in Hot- 
ticuitiira! Cliemistiy and Bacteriology, Purdne University Agricultural Experiment 
Station) in Journal of Ai^ricuUnral Research, Vol. XVIII, No. 3, pp. 11Q-125.1 pt 2, 
bibliogr. of S works. Wasliington, D.C., Nov. i, 1919. 

Agricultural limestones so frequently contain large quantities of 
magnesium, that the question of the relative values of calcium and mag- 
nesium carbonates as neutralisers, of soil acidity is of great practical 
importance. Many instances where magnesium has had detrimental ef- 
fects have been reported. 

In order to throw light on this question, the authors conducted pot 
tests on very acid soils of distinctly different types : silty clay ; and 
sandy peat, using natural carbonates, calcite, dolomite and magnesite, 
in varying amounts (4000 lb. to 12000 lb. per million lb. soil), wheat, 
red clover, and turnip beets were grown in succession. After fo months 
cropping under optimum moisture conditions, the soils were analysed 
for salts, nitrates, carbon, dioxide, acidity, nitrification, and both aerobic 
and anaerobic bacteria. 

Although both soils originally contained twice as much magnesium 
oxide as calcium oxide, the calcite, dolomite, and magnesite produced 
good crop increases on both soils, with one exception, namely the 6-ton 
application of magnesite on the black sandy peat, which killed the crops. 
The best crop increase were obtained with carbonate applications which 
produced ratios of calcium oxide to magnesium oxide varying from 
2 : I to 1 : 5.3 on the clay soil, and from 3.4 : i to i : 4 on the sandy 
soil. In the case which caused crop failure the ratio was i : 7.9 Wheat, 
red clover, and beets, responded differently toward calcium and mag- 
nesium carbonates. With the medium applications, beets, were benefited 
more by magnesium carbonate, while wheat and clover gave a higher 
increase in yield with calcium than with magnesium cart30iiate. 

Magnesite in every case, increased the concentrations of soluble 
salts in the soils more than calcite. Carbon dioxide determinations 
showed that the carbonates were not entirely decomposed at the end 
of one year, although the decomposition of the magnesite seems to have 
proceeded faster than that of the calcite. The magnesite produced 
more favourable conditions for nitrification than calcite. Magnesite 
thus encouraged the more rapid multiplication of both qerobic and anaer- 
obic bacteria on the day soil, more than the calcite, but on the sandy 
soil the reverse was evident. 

The injurious action of the high magnesite application on the sandy 
soil is difficult to determine, as there appears to be insufficient data 
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to liancl to ascertain if it is due to an unfavourable calcium magnesium 
ratio, or to a liigh concentration of soluble magnesium salts ; neverthe- 
less, in view of the fact that the sandy peat still gave an acid reaction af- 
ter the heaviest magnesite application, it is evident that the crop injury 
was not due to alkalinity. Moreover, the crop results do not point to any 
particular ratio between calcium and magnesium which could be called 
optimum for either crop or soil. 

842 - ^^Wool Waste’’ as a Fertiliser. — Schribaux in CompUs rendus de rAcademie 
d' de France^ vol. VI, No. 20, pp. 509-510. Paris, May 26, 1920. 

The author communicates a statement by Dr. A. De Rotschied, 
dealing with the disadvantages entailed the use of wool waste as a 
fertiliser. This substance is very cheap, it is true, but through its appli- 
cation, the soil may be contaminated with the seeds of two weeds, Spot- 
ted Tuceriie [Medicago macnlata) and Toothed Ducerne [M. dmtimlato) 
which are present in considerable numbers in the refuse. 

M. SCHRiBAUN^ Director of the Seed Testing Station, on being con- 
sulted by Dr. DE Rotschted, stated that a sample of wool refuse treated 
with sulphuric acid, proved to contain 3-8 % of the seeds of these two 
varieties of lucerne. He also said, that 60 % of such seeds germinated, 
and that there were present, in addition, 20 % of hard seeds, viz., seeds 
which are inert owing to the impermeability of their integument, and 
which may germinate after an indeterminate time. 

CoNCEUsiON : every metric ton of fertiliser contains therefore 38 
kg. of seeds of which 38 X 60 : 100 = 22.8 kg. will germinate immedia- 
‘tely These would cover the ground to the same extent as a crop of lucerne 
intentionally sown. Further, there will also remain in the soil hard 
seeds which may produce new plants of Medicago maculaia for several 
years. 

843 - The Fertilising Value of Sewage Sludge. — Bsencht.ey, ^v. e. and Richards, e. 
If. (Rothamsted Experiment Station), in Journal of the Society of Chemical Industry, 
Voi. 30, No. 13, pp. 177-182. figs. 3. Eondon, July 15, 1920. 

The sewage sludges produced by the usual methods of tank treat- 
ment have never been liiglily valued as manure. Recently, two new 
methods of sewage have been introduced, viz. slate beds and activated 
sludge. Both these processes have been proved by the authors, to yield 
sludges which possess a definite manurial value. 


An analysis of 3 samples from precipitation tanks gave the follow- 
ing results : 


Activated 

% 

Slate 

% 

Precipitation 

% 

Moisture 

7.26 

55.65 

37.67 

Organic matter 

76.72 

20 .76 

24.81 

Inorganic a (got) 

Nitrogen. — ■ Calculated on sludgCvS 

1 6.02 

23.59 

37.52 

dried at ioo“C . . . 

7.09 

2.63 

0.89 

Pliosphoric acid 

3.S2 

0.34 

0,66 

Potash , 

1.12 

0.08 

0.07 


[ 841 ^ 840 ] 
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Pot experiments were carried out witli poor soirfirst with barley, 
second witli riiiistard, and comparisons were made between the results 
with soclitiiii nitrate and the control. The results relative to the dry 
matter were as follow^s. 

% increase over control 
I Barley II Mustard 


Sodium nitrate 51.12 473-4 

Activated sludge 64.77 10 5-3 

Ditto {6 equivalents) 91-74 939-7 

Slate bed sludge (I/2 equivalent) . . • ei.75 idli 

Ditto (i equivalent) 31.80 79-0 


It is evident that the activated sludge has a very real inaiiurial va- 
lue by reason of its relatively high content of available nitrogen as shown 
by the nitrification experiments compared with dried blood, the manin es 
being added at the rate of 60 parts of nitrogen to i 000 000 of soil. 



Nitrates : 

Parts per million of dry soil 



After 

After 

After 


At start 

32 days 

106 dajT's 

200 days 

Soil only . . , 

• * • 7 r 3 

10.7 

17.5 

16,8 

Sdil -{- slate bed sludge . . « 

• • * 7-3 

18.0 

33.1 

33.2 

Soil -p activated sludge . . . 

• • '• 7.3 

32.3 

56.0 

60. 9 

Soil -f- dried blood 

• - • 7.3 

34.0 

77.6 

75.2 


While in the second crop it is clear that dressings of slate bed and 
activated sludges had a certain residual value, it was not so marked as 
with sodium nitrate. According to the second table, however, the heavy 
dressing of activated sludge more than doubled the residual nianurial 
value obtained with sodium nitrate. 

The practical difficulty of drying the sludge containing 98 % of 
water as it comes from the settling tanks, has yet to be overcome, but 
activated sludge promises to become a valuable manure for the farmer 
and market gardener. 

With regard to the slate sludge, this also has a definite manurial 
value. The process of sewage purification is hardly yet out of the 
experimental stage, and there are comparatively few sewage works of 
any size where slate beds are in use. 

844 lew of Basic Slag for Sale in the British Isles.™ Tbe Rothamsted Experi- 
ment vStation in The Journal of the Board of Agriculture, Vol, XXVI, No. 3 , pp, 849-830. 

I^ondoa, 1919. 

There are distinct types of basic slag on sale in the British Isles 
which must on no account be confused. 

1. Bessemer slag, containing phosphoric acid equivalent to 
40 % or more of tricalcic phosphate, largely soluble in 2 % citric acid : 
usually 80 % of the total is guaranteed soluble. 

2. Basic '*open hearth/' containing less phosphoric acid, equi- 
valent to 15 to 31 % of tricalcic phosphate, largely soluble (So%) in a 
2 % citric acid, the first pourings being richer than the last. 

[ 84 ^- 844 ] 
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3. Idem, made by the use of lime and fluorspar, containing as much 
phosphate as the poor grades of|the preceding’Iclass, but onl}^ slightly 
soluble (20 % or less) in 2 % citric acid. 

The first of these 3 types, the Bessemer slag is the fertiliser which 
for many years was well known to farmers as one of the most effective 
fertilisers for pasture land. The second and tliird types have come into 
prominence in recent years, especially during the war, as a result of changes 
in the method of making steel. At first sight these two new types do 
not appear very promising agriculturally, but field experiments have 
shown that they possess distinct value. Experiments conducted in 4 
counties by 4 different experimenters demonstrated that the second 
type has proved substantially equal in fertiliser value to the old Bessemer 
slags, when compared on equal phosphate content. The 3rd type proved 
more effective than was at first assumed from their low solubility in citric 
acid (2 %). When the growing season has been sufficiently long, these slags 
have proved approximately as useful as the others, in spite of their low 
solubility. 

With reference to the question as to whether the poor slags are 
worth as high a price as the rich, although it cannot be denied that the 
value of slag lies in other constituents apart from phosphates, it is safest 
however in accordance with present knowledge to adopt the plan of judg- 
ging the new slags on their phosphatic content, that is to say, according 
to the unit system, and the degree of fineness. Having allowed for this, 
there is probably no justification for paying more for the 40% slag than 
for the others. 

845 - the Metrogradation of Superphosphates. — aita, a. in Giormu cu Chimica indu- 

striate ed A ppUcata,YGax 11, 1 :^ 0 , 5, pp. 227-233, Figs. 2. Milan, May, i92«>. 

The author gives an account of a series of experiments made at 
different dates and on several occasions upon certain superphosphates 
derived from different types of phosphorite. Samples in perfect condi- 
tion and containing ferrous sulphate or ferric sulphate in different pro- 
portions, were kept for a long time at the temperature of the surrounding 
air, enclosed in bottles with ground-in stoppers. As soon as the mixtures 
were made, the following substances were estimated : Total phosphoric 
acid (solution in dilute aqua regia), phosphoric acid soluble in water and 
ammonium citrate, and that soluble in water according to the official 
method ; free phosphoric acid extracted by means of anhydrous ether ; 
compounds of iron and aluminum as oxides (total and water soluble). 
The progress of the process of retrogadation in the compounds was follow- 
ed by means of analyses carried out over a whole year at fixed intervals. 
The following were determined : phosphoric acid soluble in water, in am- 
monium citrate, and in water alone, according to the official method ; 
free phosphoric acid, determined by extraction with anhydrous ether 
(the solvent being afterwards evaporated off), followed by precipitation 
with magnesia mixture ; iron and aluminium compounds (estimated as 
oxides) soluble in water. From the difference between the amounts thus 

[ 844 ^ 845 ] ^ 
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obtained and those found in the mixture directly they were made, the 
amount of the retrograded phosphoric acid was determined in the citric 
solution, and the aqueous solution, respectively (relative percentages), 
as well as the absolute retrogradation percentages, namely, those relating 
to the amounts found in each product from the time the mixture was 
made. The latter figures show the progress of the process more plainly. 

From the resnlts obtained, it would appear that the retrogradation 
of the superphosphates must not, be attributed to physical causes, but 
wholly to chemical causes, and that it is the expression of the state of 
equilibrium which, in the course of time, is established between certain 
constituents of the product compounds of iron and aluminium, free, phos- 
phoric acid, and monocalcic phosphate — as regards ^he amount of them 
present, and the relations existing between them. This way of looking 
at the matter thoroughly explains what has actually been observed as 
regards both the normal, and anomalous behaviour of the difierent super- 
phosphates. 

In fact, no retrogradation is observed in superphosphates from 
phosphorites from North Africa, even after having been stored for many 
months. In these phosphates, the content of oxides of iron and alumi- 
nium never exceeds 2 % and sometimes is below 1% For this reason, 
the superphospates made from them will contain from about 0.50 to i % 
of the said oxides, as against from i to 2 % of free phosphoric acid if they 
are prepared scientifically, that is to say, the proportion between the 
free phosphoric acid and the oxides is as 2 is to i ■— the lowest propor- 
tion permitting of the establishment of a definitive state of equilibrium. 
On the other hand, retrogradation is sometimes, but not always, found in 
superphospates made from the phosphorites of America and the Pacific 
Islands, which have an oxide content of from 2.5 to 3 %, and even more. 
It is evident that these superphosphates will, or will not be liable to re- 
trogradation according as to whether, or not, the above-mentioned pro- 
portion between free phosphoric acid and the oxides exists. 

In the technique of the manufacture of superphosphates, it is there- 
fore of paramount importance to known the exact amount of iron 
and aluminium compounds in the phosphates to be transformed, in 
Older to treat them in such a manner as to obtain a product with the 
right proportion between the free phosphoric acid and the oxides, and 
thus prevent retrogradation. This requires every precaution, and care 
must be taken not to go beyond certain limits, otherwise the product 
is lumpy, damp, and doughy; these physico-mechanical characters are 
due to the proportions of water and of free acid taken as a whole. 

846 - FIsysiologIcal Fre-determination ; The Effect of Conditions during Germination^ 
and in the Early Seedling Stage Upon Subsequent Growth Md Final Yield.— 
Kidd F., and W^bsx. C. in The Journal 0/ Applied Biology, VoT Vj, No.i, pp. i-2'6, 
figs: 3, pi. I, Bibliography of 44 works. Ciunbridge, September lyry. 

Evidence as a whole seems to show that the factors which influence 
the plant during its earliest stages of development, have a more or less 
/pronounced effect upon the whole of fits subsequent life history. 
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Tiie authors undertook to study the predeterniinatiiig influence, 
and the present paper is a continuation of, preceding work (i) in connec- 
tion with the effect of the conditions during germination and in the early 
seedling stage upon subsequent growth and final yield 

Seed treatments were classified as follows: 

I. Physical treatments, — Experimental work was carried out with 
seeds submitted to high and low temperatures, electrical discharge, 
and X. raj^s. 

The chief point of imi^ortance notified was the fact that the effect 
of exposure to low temperatures was a very clear and distinct phenomenon. 
This confirms GassnKr's investigations which had already shorvu that 
it was during the finstfew hours of germination that the ‘'pre-determina- 
tion phenomenon '' can be most easily and quickly brought about by 
exposure to cold 

II. Chemical irealmenis, (2) Experiments were made with seed soak- 
ed in various acid solutions ; and other chemical agents such as copper 
sulphate, other salts; and hydrogen peroxide. Very little experimental 
work is on record with regard to the subsequent growth and yield of the 
pfants produced from the treated seeds, but all available evidence supports 
the conclusion that where germination and early seedling growth are 
stimulated by chemical treatments, the subsequent growth and final 
yield are favourably influenced in proportion. 

Normal plant-growth therefore falls into line with a « compound 
interest ” law of development. Data obtained from growth experiments 
from plants or seeds deprived of part of their original food reserve, show 
that broadly speaking, the growth and yield of the resulting plants are 
proportional to their initial ‘‘ food capital. '' 

847 -- Experiment made with “ Clumine’’ upon Wheat, Barley and Oats in the Ex- 
periment Field of Grotta Rossa (Rome)* — CusuHiiNO, B., in VUaUa amcola, Year 

57, No. 6, |.)p. 178-180. Piacenza, June 15, 

Prof. To Monaco, Director of the Institute of Physiological Chemis- 
try of the Royal University of Rome, observed while studying certain 
asphyxiating gases, that they possessed the property of accelerating 
the germination of seed. Pie found, on growing various plants in nutri- 
tive solutions, that in the presence of these gases they germinated better, 
grew more vigorously, and gave a larger yield. He also obtained excellent 
results with Eeguminosae and Gramineae cultivated in the open. . 

To this new fertiliser Prof. To Monaco has given the name of 
Clumine and the author has made comparative experiments for the 
purpose of testing, the effects of “ clumine and other fertilisers. In the 
above-mentioned article he gives the cultural data, the analyses of the 
soils before and after the experiments, the crops obtained from ma- 
nured and uiimaiiured soils, as well as soil analyses and data referring 


(i) See M. June 1917, No. 533 ; August 1917, No 7 ^ 7 ; Sept 1917 No. 804. 

{2) On the iniluetice of water treatment on cereal seeds, etc. See i?., Dec, 1918, No. 1341 ; 
R, Bebr, 1919, No. 177; R» Oct.-Dec. 1919, No. 1113. (Efl!.) 


[ 846 - 841 ^] 
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to the crops obtained in different 'parts of Italy in tlie course of other 
experiments with the same fertiliser. 

Ill the experiments carried out by the author at Grotta Rossa (Rome) 
“cliimine” induced more rapid germination, and earlier ripening, (the 
niantired plots being 3 days ahead of the unmanured), and al arger yield of 
grain (the increase bring 850, 763 and 280 kg. per hictare in the cavSes of 
oats, barley and wheat respectively). Of the three applications of the 
fertiliser (50,100, and 150 kg. per hectare), the intermediate amount had 
the greatest effect. “ Clumine ” does not exaust the soil, except in so far 
as it leads to a larger crop. Experiments made in other parts of Itaty 
confirm these results. 

The author has the intention of continuing his investigations, but 
from what he has so far been able to see, he is of opinion that the action of 
“ Clumine ” :s complex In fact, it acts upon the seed by hastening its 
germination ; it enables cultivated plants to get the better of weeds; 
it has an effect upon the organic and mineral substances present in the 
soil, rendering than more easily assimilated by the plants ; and it is 
probable that it has a partial sterilising action upon the soil. 

84S - The Time Repired for Chlorophyll to Develop its Maximum Colour Intensity 

In the Presence of Light. — Coxjpin, H., in Comptes tendus de V Academic de Sciences, 

Vol. CLXX, No. 12, pp. 753 ’ 754 - Baris, March 22, 1920. 

As the author has stated in a recent paper (i), seedlings grown with 
insufficient, or intermittent light are of a pale green colour, whereas 
those exposed for a sufficient length of time to the light are more or less, 
dark green according to the species and the organs taken into account. 

In view of the latter fact, the question arises as to the minimum time 
necessary for the maximum depth of colour to be attained, but data on 
this subject are very scanty. With the object of solving this problem, the 
author exposed to the light some young etiolated seedlings (grown in 
spring water), and noted the time when their green colour ceased to become 
more intense (the changes in tint were observed by means of a scale of 
colours or, in a more practical manner, by comparing the seedlings 
with others that had already been growing for some days in the light). In 
this way, the author obtained the appended figures giving the minimum 
time (in days) necessary for the chlorophyll plastids to become saturated 
with chlorophyll. 

LeaveS’i WUnter vetdi i, sugar maize i, wheat (var kyhride des allies 2, nasturtimii 2, 
lentii 2, beau 2, iiaiicot beau 3, American bean 3, Michaics: pea 4. 

Cotyledons : lyuceme i , tomato i , radish i , scorzia i , spinach i , cMcoiy 2 , bade wheat 2 , 
carrot 2, pumpkin 2, marvel of Peru 3, dittander {Lepidium laiifolimn ly.) 3, sunflower 4, 
haricot beair 4 (?), red castor plant 4 (?), American bean 4, white lupin 5. 

Hypocoiyl axes : Radish 3, sunflower 4, dittander 4, scorzia 4, pumpkin 4, white lupin 6, 
carrot 6, haricot bean 6, buckwheat 7, lucerne 8, mangel of Peru 10, tomato 14, chicory 15, 
spinach, red castor plant, and American bean did not become green. 

Stalks: Nasturtium 4, bean 5, winter vetch 6, XCicliaiix pea 7. 


(1) See R,,. April 1920, No. 400. {Ed.} 
[ 84 T-. 848 ] 
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The above figures were obtained in Paris, during ] anuaiy and Feb- 
ruary (diffused light and northern exposure) ; during these months, the 
daylight is weak, and only lasts ten hours. 

The figures only apply to plants growm under these conditions, but 
they give an idea of the extent of the question, and the manner in which 
different plants behave. No general conclusion can be drawn from the 
experiments, but the following remarks, which might a priori have been 
expected, have been elucidated, and are worth recording : 

(1) The green colour of cotyledons and leaves does not take very 
long (i“5 days) to reach its maximum intensity. 

(2) Plypocotyi axes and stalks take a rather long time (3-15 days) 
to assume their maximum colour. 

(3) The green colour of the difierent organs of the same plant 
does not reach its maximum intensity in the some time 

(4) In some cases, this maximum colouration is not reached (under 
the existing conditions during the experiment) before ten hours' ex- 
posure to light. 

849 - Carbohydrate Metabolism in Green Sweet Maize During Storage at Different 
'temperatures. — Appleman, C. O. and Arthur, J. H. in 2'he Journcd of 
Research, Vol. XVII, No. 4, pp. 137-15:2, figs. 2, tables 5. Washington, B. C., July 15 , 
1919- 

Report of work carried on at the Maryland Agrictdtural Experiment 
Station with a view to studying the character and kinetics of the processes 
involved in the rapid depletion of sugar m green sweet maize after it is 
separated from the stalk and more particularly with the relative rates 
of these processes at different storage temperatures, accurately controlled. 

The authors devised a method by which the rate of sugar loss from 
the green sweet maize could be determined for consecutive 24 hour periods 
of storage, by comparing analyses of grain from the same eat. The Sto- 
well Evergreen variety was used for these investigations; this was picked 
in the typical milk stage (water content approximately 80 %), that is to 
say, the best edible stage. 

The depletion of sugar in green sw^eet maize after it is separated from 
the stalk does not proceed at a uniform rate, but becomes slower and 
slower, until finally it ceases, when the initial total sugar has decreased 
about 62 % and the sucrose about 70 %. Calculated on the basis of 
original moisture, the maize contained when the depletion of sugar ceas- 
ed, approximately 1.5 total sugar as inverted sugar, 0.7 % sucrose, 
and 0.8 free reducing substances. The reversibility of the chief 
processes involved in the sugar depletion, resulting in an equilibrium 
between the rate of sugar loss, and the rate of sugar formation, would 
account for the cessation of actual sugar loss. 

The raising of the temperature hastens the attainment of the equi- 
librium positions, which seem to be about the same for all temperatures. 
At 30° C, 50% or most of the total sugar loss occurs during the first 24 
hours of storage. During the same period 25 % is depleted at 20® C, 
and at C, (a refrigerator temperature,) only about 15 % is depleted. 
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The rate of the sugar loss, until it reaches 50 % of the initial total sugar 
and 60 % of the sucrose, is doubled for every increase of lo^ C up to 30® C. 

Respiration in green maize is comparatively high when the maize 
is first picked, but falls off rapidly with prolonged storage. This, however, 
only accounts for a small part off the actual decrease in the percentage 
of sugar in the maize during the consecutive 24 hour periods of storage, 
even at 30*^ C. One ton of husked green sweet maize during the first 
24 hours of storage at 30"^ C would lose approximately 3.2 lb. of sugar 
ou account of respiration. Respiration may become indirectl^^ a more 
important factor in accelerating the depletion of sugar hy raising the 
temperature on the inside of the large stacks of green maize. 

Most of the decrease in the percentage of sugar in green sweet maize 
is attributed by the authors to condensation of polysaccharides, chiefl.y 
starch. 

850 - Researches on the Ripening of Cereals. — uuers, ir. (Mitieiiung axis cier deutsdien 

Forschxxngsanstalt fxir Uebensmittechemie in Kiitichen), in Biochcmischc zeitschrift^ydi. 

CIV, Parts. I, 2, 3, pp. 30-81, figs. i. Berlin, 1920. 

Our knowledge of the processes taking place during the ripening 
of cereals is very limited. The experiments hitherto effected have either 
been made for the purpose of studying the vegetative development or 
the complete maturity of the plants, or else were carried oi:t by incom- 
plete and defective methods. The sole exceptions were the researches 
of ScHiERiNCr and of ScHum/E, who studied the nitrogenous substances 
present during the ripening period. 

The author has attempted to follow, by means of analyses, the va- 
riations in acidity and amido-nitrogen content observable from the first 
yellowing of the ears, till their complete maturity as well as during sto- 
rage. He chose these two methods of determination, as similar analy- 
tical methods had been used with success in other fields of investigation. 

In determining the amido-nitrogen, the author followed, with some 
slight modifications, Sorensen's formol method. When estimating 
the acidity he adopted Sorensen’s colorimetric method, titrating the acid 
during the same experiment with two different indicators (neutral red 
and phenolphtaiein). The author thsu determined the amido-nitrogen 
and acid content of different samples of barley, wheat, oats and rye, from 
the last stage of the yellowing of the ears, until complete maturity, and 
also after two months' storage. He found that the acidity and the substances 
that could be titrated with formol greatly decrease during the period bet- 
ween the last stage of the yellowing of the grain and its complete maturity 
and diminish less after the grain is stored. Tliis diminution was more 
marked in samples furthest from a condition of equilibrium, that is to 
say, from germination-maturity. The reason of the decrease in both 
these classes of substances is to be sought in the fact that the acids com- 
bine organically, whilst the amido compounds condense to higher com- 
plexes. It may also be deduced from these results that during the ripening 
and stoung of grain, many changes take place in the enzymatic con- 
ditions. ' 





957 


Other experiments have shown that desiccation promotes the matu- 
ration of cereals, not on account of the loss of water, but owing to the sti- 
mulating effect heat, which is connected with the kinesis of intraseminal 
reactions. 

The’ above mentioned experiments were made on samples of crops 
from a normal year, 1918 ; further investigations will be necessary for years 
that are meteorologically abnormal. From what has already been ob- 
served, it is possible to make some deductions, however, even as regards 
abnormal years, such as, for instance, 1904 and 1911, when the green 
barleys, by their incomplete ripening caused much trouble in Germany 
in the manufacture of malt and beer. The data already obtained would 
seem to show that the premature drying of the grain arrests the processes 
of transformation, and the building up of more complex molecules. The 
immature condition of the grain is shown by the presence of considerable 
numbers of simpler molecidar structures belonging to pre-exiTing subs- 
tances. These abnormal conditions also influence other factors ; thus 
there is no doubt that the bread-making qualities of a flour depend, to 
a great extent, upon the ripeness of the wheat. 

851 - Wheat Varieties from the Rieti “ Stazione di Granicoltura” The " Varrone Va- 
riety ” — Strampelii, N., in Italia Amcola, Year 57, No. 5. pp, 146. pi. i, Piacenm, 
May 3 5 , rijjo. 

This is the type known as No. 92,000 202 4413 ; it belongs to the 
numerous types obtained by the cross Rieti X Wilhelmina Tarwe. 

Ear : is white, its average density is 23. The number of fertile 
spikelets varies from a minimum of 21 to a maximum of 25 (average 
23 per ear). ■ 

Spikelets : from 3 to 4 fertile flowers, and the number of caryopses 
varies from 52 (minimum) to 85 (maximum). The average per ear is 65. 

Glumes : oval, inflated, slightly truncated; very short triangular 
beak bearing at its base 2 short, light reddish-yellow ribs similar to the 
median rib. 

Paleae : oval, surmounted by short, scarcely perceptible awns 
(1-2 mm ) on the lower portion of the eaf, but becoming larger (3 to 15 
mm.) on the upper part. They are more marked on one side of the ear 
than on the other ; the most marked ones grow in the direction of the 
axis of the paleae. 

Seed : oval, slightly convex and asymmetrical, with broad, very open 
ventral suture ; lobes triangular in section. They have a characteristic 
long furrow on the back. Average lengthy mm., width 3-7 mm., dorso- 
ventral maximum 3.06 mm. Colour yellowish-white. Fracture starchy, 
weight of 1000 seeds 53.43 gm. 

The culms are from 1.40 to 1,50 m. in height, but they do not lodge. 

Tillering good. * . 

The “ Varrone '' variety ripens rather late — at the same time as 
“ Carlotta Strampelli but in good years, it is capable of producing 
a still larger crop than the latter. In 1918, the yield of ''Varrone'’ 
wheat was as much as 46.2 quintals per hectare. 

[ 8 S®- 85 I] 


PLAKU 

BREEDWO 






958 


PI.AN't BREEDING 


852 ■” Improvenient of latlve Wheat Varieties hy Means of Selection^ in Bulgaria, — 
Ivanov Iv., in Zemkdidic, Y^nr XXIV, .|-5, pp. 66-7:1, Sofia, April, 

The iiiiprovemeiit of citltivated plants by means of selection and liy- 
bridisatioii has contributed greatly to increase the yield, especially in 
the case of cereals. 

The Table given below shows the average data for the period 1907- 
1912 in Svalof (Southern vSweden), concerning wheat only. 

The new varieties give a yield, at the rate of 20 to 40 % higher 
than the native varieties. 

From a series of comparative cultural experiments with new and 
old varieties of wheat, rye, barley and oats, conducted under the control 
of the German Agricultural Society, data have been obtained which prove 
the part played by selection in the increase of crop yield. Table II shows 
the average yield in kg. per hectare for the various crops. 



■ — 

Relative % of 


Yield of grain 

productivity 


kg. per liectare 

1 with deference 



j to natwe Swedish 

No. oSoi 

i 4 577 

\ 

1 140 


4 334 

133 

Extra Squarehead II 

4 318 

i 129 

Grenadier II 

3 95 S 

121 

Native Swedish * 

3 221 

100 




Wheat 

1 Rye 

Bariev 

■ 

Oats 

New varieties . 
Old » 

* 



3130 

2550 

1 

j 2 280 i 
! 1 910 j 

2 670 

2 260 

2 770 

2 550 


Variation in yield . ^ . 

1 5S0 

37Q j 

410 

280 


The surplus yield obtained, thanks to the adoption of new varieties 
and iypts, is thijs raised by a minimum of 280 kg. for oats and <80 kg 
for wheat. 

With regard to Bulgaria, little has been done up to the present. The 
introduction of selected exotic types has not so far given good results 
with the exception of the Noe ” wheat variety, which was inferior 
to the 11a ive varieties during the two somewhat trying seasons of 1917 
and 1918. The German wheats of the Squarehead type and, usuahy, 
the types coming from the north or from maritime regions do not readily 
adapt themselves to the special climatic or other conditions prevalent 
in Bulgaria owing to the length of the vegetative period. The late types 
which at the end of June and the beginning of July are sthi at the milV 
st'ige, suffer from scorching and produce a low yield of inferior quality. 
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This points to the conclusion that only new varieties can safely Tbe intro- 
duced, which originated in countries with a climate similar to that of 
Bii garia, if good results are to be expected. Therefore, local selection 
and breeding is obviously most suitable, especially in Bulgaria, where 
the local varieties are far from being pure and possess the charac- 
teristics of a mixed population consisting of a collection of different indi- 
vidual characteristics. In such cases simple, pure line selection, by means 
of isolation and propagation of the best varieties, will lead to excellent 
results. Work of this kind was begun at Rusa, at the Agricultural Ex- 
periment Station, ill 1911, special attention being paid to the local wheat 
and the Rasgrad wheat. 

The results so far obtained are very satisfactory, as may be seen 
from the following Table : 


i Surplus yield obtained from the 






original non-selected variety 





kg, per hectare 

% 

I^cal selected wheat 

var. 

No. 

13 

200 

20 

» » » 

» 

No. 



230 

21 

» » » 

» 

No. 

83 (white ears) . . , . . 

35 

22 

» )) » 

» 

No. 

16, 

68 

48 


The surplus yield is thus 200 to 680 kg. per hectare (20 to 48 %). 

The cultural tests conducted at the Station in 1919 on a sufficiently 
large area and under the most uniform cultural agro-geological and to- 
pographical conditions, etc., possible, confirm the superiority of the se- 
lected types. In the Table, the data take also into account the resistance 
to rust and lodging, following an empirical scale of value 1-4 (i == very 
resistant ; 2 = good ; 3 = fair ; 4 = poor). 


1. No. 84 (with wliite ear seleded) 

2. No. 83 ( ) 

3. No. 16 (writli red ear selected) 

4. No. 14 ( d.o ) 

5. No.^ I ( d.<> ) 

6. No. 7 { d.® ) 


7 . Red de Rasgrad (non selected) 

8. I^cal var. (non selected) . , . 


Yield 

gram 

per 

hectare 

kg. 

Weight 

per hi. 

kg. 

Weight 
of 100 

grains 

+ gr* 

Degree 
of Resistance 

to 

lodging 

to rust 

3 

79-9 

39.6 

I 

1-2 

3400 

79.7 

34-2 

1 

3 

3 320 

79.2 

40.3 

■1-2 

2 

3170 

80.5 

— 

4 

3 - 4 % 

3 070 

79.1 

; 

4 ^ 

3 

3010 

80.6 

45.5 ' 

I 

3 

2 620 

79.3 

37-8 

4 

4 

2470 

79.4 

38.7 

4 

4 


The highest 3deld obtained was given by No,. 84, with 3630 kg. per 
hectare : followed by Nos. 83, 16, I4, i and 7, Rasgrad wheat, and the 

[ 85 *] 
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last on the list was the native non-selected variety, wliicli- gave only 
2470. The Table given below brings out the comparison even more 
clearly. 



Surplus. 

Xg. of grain per hectare 

Relative productivity 


Rasgrad 

l/ocal var. 

Rasgrad =» 100 

Bocal var. ==100 

No. 84 

r ' 

j 1 010 

I 070 

138 

147 

No. 83 t 

I 770 

930 

129 

138 , 

No. 16 ; 

1 770 

850 

127 

1'34 

No. 14 


700 

1^21 

128 

No. I 

450 

600 

II7 

126 

No. 7 

390 

540 

II5 

122 

Average . . • 

! 640 

ii 7 

800 

124 

132 


The superiority of the new varieties obtained by selection is therefore 
obvious, as much by the 3deld as by other characteristics such as weight 
and size, resistance to rust and lodging. 

T'or the various varieties considered individually the following may 
be taken as the most outstanding characteristics : 

No. 84 : white ear awned ; derived from an ear gathered at Kinse- 
leri, in the Dobrie district. 

No. 83 : w^hite ear. 

No. 16: red ear, awned; originated at Azienez, near Rasgrad. 

No. 14 : coloured ear, awned. 

No. I : coloured ear, awned. 

No. 7 : coloured ear awned ; characterised by res’ stance to lodging. 

The results obtained encourage future prospects and the possibility 
of extending and intensifying the work of selection. 

The Bulgarian .Agricultural Society, in the same way as the Society 
of German Farmers, should be able to collaborate for the purpose 
of distributing good quality seed, by establishing more experimental plots 
in the various districts, with a view to the discovery of the newly 
introduced varieties that are the best adapted to the local conditions of 
soils and, climate. ^ 

853 - Seteetion of Rice Farieties at the Rice-growing Station at Cantho^ Cochin-China. — 

Robin, J., hi ihe BtilkUin nirkole dc Thistiiui Sckntifique de Smgon, Year II, No. 6, 

pp. 185-X8C). Saigcri, Jmie 1920. 

The method of selection so far adopted at the “ Station Rizicole de 
Cantho ” (connected with the Genetics Laboratory of the Scientific Insti- 
tute of Indo China), resembles very largely that employed by Vjxmorin 
to obtain select lines rather than the Buitenzorg methods. 

A choice was first made of the loo best plants of the variety that was 
to be selected. These were classified according to the number of ears 
and then the grains were weighed separately for each plant. 

[ 853 - 853 ] 
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Tlie 10 at the head of the list, viz., those weighing the heaviest and 
having the largest number of ears, were sown separately ; the plants 
pricked out one by one at 6 . 8 x 6 . 8 produced the second generation. 

Each line was classified according to the number of ears and, the 15 
or 20 best of each line were weighed. 

To avoid the multiplication of an indefinite number of lines which 
would necessitate unending labour and greatly increase the possibilities 
of error, owing to the impossibility of following them up closely, the 
investigations were limited to 10 per variety or lot. 

The 10 plants chosen were selected indiscriminately from the 10 
lines under consideration; the inferior quality lines were thus eliminated 
gradually, whilst the superior quality lines were more and more brought 
to the fore. 

In spite of this elimination, there remained (in 1920) 16 varieties 
each consisting of 10 lots of 15 plants; i; e., 150 x 10 x 16 — 24 000 plants, 
whose ears must be counted, sorted, and shelled, whilst 3200 plants 
must be weighed in order to obtain the 160 parent plants for the year 
following. 

The results thus obtained have been very encouraging 
Skuection of the phung-tien variety at the rice-growing 
STATION AT Cantho. — This rice, originating from Bentre, was received 
at Cantho in 1916 wiJLh the following information : 

Variety Phiuig'Ti§ii 

Weight per hectolitre '. . . . 57.14 

Weight per 3000 grains 0.275 kg. 

Percentage oi rtd grain • 3 % 

Shape of grain medimn length 

Colour pale yellow 

Growth period 157 da.vs 

After receipt of the seeds, these were sorted by hand, and blemished 
or undersized seed eliminated. 

The first crop gave 80 1 , of seed weighing 48.4 kg. viz., 60.5; kg. per 
hectolitre. 

The seed was sown and the seedlings once more pricked out. One 
of these plots (No. XII) gave particularly successful results, and 150 
fine plants were chosen therefrom and classified according to the 
number of ears ; the 10 best were sown separately to be transplanted 
later for plant hteeding purposes. 

The 10 selected plants possessed the following characteristics : 



C) X 

' 2 

3 

4 

5 

6 

7 

8 

9 

10 

Ears ' 

32 

29 

29 

28 

29 

25' 

26 

! 26 

25' 

25 

Weight of grain (in 
gm-) 

136 

130 

127 

1X3 

no 

1 

no 

108 

1 

'105 

j 

- 90 


(i) The numbers ir^dicate the number of each generation. (Ed.) 


[ 853 ] 
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Jyilies obtained (average). 



I 

2 

3 

4 

5 

6 

7 

8 

i 9 

10 

Ears ....... 

i 

16.6 

16.1 

i 

16. 1 

18.9 

19.5 

21. 1 

20.8 

22.7 

21,7 

18.4 

Grammes 

68.0' 

63.1 

56.1 

63.1 

57-5 

67.6 

75.0 

87.0 

75 -x 

j 7X.1 


The 10 best plants retained were : 


nine 

(9) I 

20 

ears 

II8 

grammes 


(9) 2 

27 

» 

n8 


3 > 

(8) 3 

37 

» , 

109 


» 

(I) 3 

30 

» 

103 

» 

» 

(0) 6 

20 

5 > 

100 

» 

a 

(S) 7 

24 

}> 

99 


» 

(8) 8 

20 

» 

94 

» 

» 

(7) 9 

28 


93 

» 

» 

(8) 0 

20 

» 

92 

» 


This selection confirms previous results seeing that the highest 
average, No. 8, gave 4 plants ; next comes No. 9 with 2 plants, and 
Nos. I, 6, 7, and 10 with one plant only. 

Nos. 2, 3, 4 and 5 pass directly to the lines. The descendants 
of this generation gave on an average : 



91 

92 

83 

14 

65 

06 

87 

88 

79 

80 

Ears 

25.2 

30 

29.6 

25.9 

28 

24-3 

29-4 

28.8 

28.7 

27.7 

Grammes ..... 

105.5 

loi .9 

97-4 

91.8 

j 

9x8 

101.2 

120.2 

i 100.3 


109.9 

XO3.3 


Line 87, the best of the lot, gave 3 plants, and line 91, a. 
The 10 htisks chosen were : 



■ 

791 

922 

S73 

8 H 

87s 

916 

14.7 

068 

609 

910 

Ears . ! 

42! 

52 

35 

30 

29 

28 

. 

27 

27 

35 ^ 

22' 

Grammes 

206 

162 

162 

X54 

140 

13S 

138 

i X 35 

1 

134 

129 


Their descendants gave on an average : 



791 

922 

873 

CO 

875 

916 

147 

068 

^659 

910 

Ears ....... 

1 26.3^ 

25*5 

1 27.2 

27.3 

27.8 

25.4 

27.9 

28.4 

29.9 

2.59 

Giammes ^ 

j 104. 1 

104 

1 107 

i 

I04.I 

1 I 2 .I 

109.6 

j 122.6 

XO7.5 

106 

104.5 
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Tlie better lots, 147 and 865, each gave 2 female parents ; lots 791 
and 922 were the only ones which gave nothing and passed on into the 
lines. 

The ears chosen for 1920-1921 ate : 



0681 

9102 

8753 

I4?| 

8735 

8756 

8747 I 9Jf68 j 

6599 

1470 


45 

53 

! 

42 

3C) 

39 

37’ 

1 i 

38; 3°! 

33 

32 

Grammes 

260 

25S 

246 

I 

I 232 

1 

220 

204 

i 

1821 180! 

i i 

172 

170 


The following table shows the improvement obtained. 



nines j 

Average 

Plan ts 1 

Husk No. r 

Husk No. 10 


average j 

l>er 10 iiusks ; 

for eaca geticrutiori 

for each generation 


Uars 

Grammes 1 

Utirs 1 

1 

Grammes | 

j Bars 1 

Grammes 

j ' Kars 

Grammes 

1916-1917 



25.4 

103 

32 1 

136 

25 

90 

1917-1918 

19-I9 

68.36 

27.4 

112 

20 

iiS 

20 

92 

1918-1919 

28. 76 

102.24 

32.7 

149.8 

42 

206 

22 

129 

1919-1920 

26.66 

108.69 


212.4 

45 

200 

32 

170 


Careful examination of the descendants indicates, the same ears se- 
quence of progress : 


rsf 

generation . . . 

No, 0 

25 

ears 

1 1 

1 1 

! gognunmes 

i 

No. 9 j 

2 o 

ears 

95 grammes 

2nd 

... 

No. 06 

20 


iioo 

». ; 

No. 91 ' 

20 


118 » 

3rd 

» ... 

No, 069 

27 

» 

ii 35 

» 1 

No. 910 

22 


129 » 

4th 

» ... 

No, 0681 ’45 

» 

1260 

i_ 

1 

' ! 

No. 9102 !55 

3 ^ 

258 » 












ist 

i 

generation . . . 

No. 8 

i 25 

ears 

i 

! 

; 10 5 grammes! 

No. I 

32 

ears 

I36giammes 

2nd 

» ... 

No. 87 

i24 

31 

I 99 

9 

No. I4 

28 


105 33 

3rd 

» ... 

No. 875 

129 


; 140 

» 

No. 147 

27 

313 

jiss ■ 

4th 

» ... 

i 

j No. 8753 142 


j246 

» 

1 No. 1474 536 

» 

I232 » 


These two last tables indicate a decrease after the first generation, 
and then a regular continuous increase. 

Theoretical Yield. — The yields do not include all the crops obtained 
per hectare. 

All the lines give (at the rate of 62 500 plants per hectare) : 

Season 1017—1918: — 0.06836 kg. X 63 500 ~ 4272.5 kg. 

» T919— 1920: — 0.10865 kg. X 62500 679.625 fcg. 

and the best plant will give: — 0.260 kg. ' X 62500 = 16 250 kg. — the 1917 crop 
pfodnced only 2967 kg. from the best plot (No. XU). 

' [85S] 
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It is essential tliat exceedingly favouraMe conditions prevail if a 
yield of 400 kg. per hectare be expected at the Rice-Growing vStation 
at Cantho (i). 

The theoretical yields tend to demonstrate the actual improvements. 

Tillage, — Tillage depends on the improvement of the variety and 
also to a considerable extent on conditions more or less favourable to 
growth. 


' Number of ears 

I to 5 

5 to 10 

10 


20 

7 , 

30 

35 

40 

45 

50 

per plant' 

to 15 

to 20 

to 25 

to 30 

to 35 

to 40 

to 45 

t ) 50 

to 55 

Ntimber of plants: 












1st generation . . . 

1 75 

4 i 0 

242 

89 

18 

5 

0 

i ^ 

0 

0 


2nd » ... 

i .16 
1^. 

i 270 

4 $» 

397 

1 91 

62 

II 

5 

0 

I 

1(52) 

3rd » ... 

12 

jr— 

1 132 

383 

408 

177 

22 ; 

8 

4 

3 

0 

1(55) 


On working out the biometric curves corresponding to the figures 
given in this Table, it will noticed that the position of the summit has 
moved from left to right. 

854 - Researches on the Genetic Composition of Certain Types of Peas. — kajanus. b. 
and Bergs, S. O., in Atkiv for Botrnick, Vol. XV, No. 10, pp. i-iS, Stockholm. lyr). 

An account of the results of a series of crosses made with the object 
of studying the genetic constitution of Pmm. In the crossing experi- 
ments, the 4 following types, which represent 4 pure lines, were used : 

TypjS I. Flowers white ; stipule$ colourless ; seeds of average size, 
perfectly smooth, seed-coat without pattern (retrogression of colour) ; 
hilum white ; cotyledons yellow. 

Type II* — Flowers light red ; stipules red ; seeds of average size, 
smooth ; seed-coat light-brown, grey-green, light-green, without pat- 
tern ; hilum brown ,* cotyledons yellow. 

This type was obtained from a plant with red flowers and light brown 
seeds which appeared in 1913 at Weibullsholm, in a field of Banish peas 
(Suedinge), 

Type III. — Flowers dark-red ; stipules dark-red ; seeds large and 
somewhat wrinkled ; seed-coat dark-red to brown, without pattern ; 
hiiiim black ; cotyledons yellow. 

Type IV. — Flowers dark-red ; stipules dark-red ; seeds of average 
size, almost smooth ; seed-coat grey-green to light-brown with purple 
dots and dark-brown mottling ; hilum black ; cotyledons yellow. 


(i| CoECerning the yields obtaiaed. itt the Far East compared witli those obtained in 

Europe (especially in Italy). See 'No., 861. pi ''this, 
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Witk these 4 types the following 5 crosses were made : 

Type I 9 X Type II cJ ; Type I 9 x Type III ; Type I 9 X 
Type IV (5 Type II 9 X Type III ; Type III $ x Type IV ^ . 

The following characters were taken into account : colour of flowers 
and stipules, ground colour and pattern of seed^coat, colour of Mlum. 

These characters seem to depend upon 6 factors indicated by the 
letters R, G, 0 , p, M, and s. 

R. — This factor, both in the homozygotic' RR and in the hetero- 
rozygotic Rr, determines the Hght~red colour of the flowers, the more 
or less light-brown colour of the seed-coat, and the brown colour of the 

hilum. 

Plants of the constitution rr possess white flowers, white seedcoat, 
and in absence of S, also a white hilum. 

G. — This factor when alone, has no perceptible influence, but 
when combined with R, it gives rise, both in the homozygotic and hete- 
rozygotic conditions, to dark-red flowers, a well marked grey-green seed 
coat sometiniss with purple dottings, whereas the colour of the 
hilum remains unchanged ; rr gg seeds are, as a rule, indistinguish able 
from rr GG seeds. 

O. — This is an inhibiting factor that, in the homozygous and hete- 
rozygous conditions alike, suppresses the brownish-red or dark-red of the 
seed-coat ; in 00 seeds the cuticle is if this colour, but only when R, is 
also present ; in the absence of G, the hilum of 00 seeds is blood-red. 

P. — Both under homozygotic and heterozygotic conditions* this 
factor produces very distinct dark purple dottings. Very often this co- 
louration extends to a large part of the cuticle, which sometimes may be 
entirely purple. 

In 00 seeds, the presence of P causes the purple part to assume a 
black hue, and become very clearly marked ofl. In 00 seeds in which 
the purple colour is diffused, the colour appears uniformly black. 

M, — Both in a homozygotic and in a heterozygotic condition, this 
factor causes dark-brown mottling of the seed-coat. When P and M 
are present at the same time, they produce brown patches and lines, 
purple eyes and dottings situated close together, and sometimes super- 
posed. 

In 00 seeds with M, the mottling is very indistinct. 

S. *— Determines the black colour of the hilum. 

By analysing the offspring of these crosses, the following genetic 
constitulidn is obtained for the 4 above mentioned types. 


Type I — rrO-G 00 pp mm ss 


» 2 — K'B. g g O O p p mm s s 

» S — K'B. Q 0 0 Q p p mm 
X » 4 — RR GG 00 PP MlVt SS. 

',^53 On Granndaiil Sal&etidii in Fren^ West Africa. — See No., 870 of this Rmw. 


[854-8S5] 
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S56 - TliePossiMIityoftiie Transmission of Certain Oliaiaeleis cf Pap aver somui^ 

ferUMi — Kajakus B 3 Eg:er, hi Arkiv idr Bomn-ik, Yol. XV, Ko. 18, pp. 1-87, Paris 
I -HI. Stodcholm, 1919- 

The author given the results of a series of investigations tmdei- 
taken with a view to determining the genetic constitution of Papaver 
somnifemm, especially as regards the following characters ; PoiiHe and 
single flowers ; petals entire or emarginate ; colonr of flowers ; green 
striping of petals. 

Boubpe and sinobe ebowers. — As a rule, the single form is do- 
minant in respect to the double. In only one case out of 27 cresses 
was the opposite observed in the of simple X double 'flowers, which 
numbered 104 individuals, including 72 double, and 32 simple according 
to the Mendelian ratio, 3:1 

The author suggests the following scheme : 

P : E E single x e e very full 
: E ^ from single to fairlj’^ jfull 
Fgi 3 single-nearly full: i very full. 

EiiiAROiNATE PEBABS. — Two factors influence the dividing of the 
petals : S. determined it, while Q inhibited it. The possible formulae 
of homozygous individuals with petals with entire borders would be : 
00 SS 00 ss or gg ss. where the formula of the individuals with emargi- 
nate petals would be gg SS. 

In the heterozygotic condition 0 tends to over-rule S, hence the 
forms are entire, or slightly indented. The scheme is as follow : 

P : G G s 5 entire X g g S S indented 
Fj : G g S s entire to cut, 

/ 1 G G S S entire 

2 G G S s » 

1 GG » 

2 Gg SS cut-entire 

Eg 4 g Ss entire-cut 

( 2 O g s s entire 
1 gg S S indented 
2 g g Bs indented-cut 
X g g s s entire 

COBOUR OF THE FBOWERS. — All the shades and variations of colour 
which occur so frequentty in the flowers are due to two fundamental 
colours, red and purple, which are determined by two genetic factors 
termed by the author, R and V respectively. As regards the ‘ distribution 
of the colour, two regions are to be distinguished, the border and the cen- 
tral spot. The relative development of th. se two regions, even when the 
colour is the same, may give rise to different colour effects.. 

Each of these factors R and V is always regularly dissociated in 
F^ according to the scheme:— 3 purple : i not purple and 3 red: i not 
red. The colour produced by these determinant factors is, however, 
far from being tndform, and varies from light-red to scarlet, and from 
pale violet to deep purple in the same hybrid generation, and under the 
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same conditions of soil and exposure. TMs may be explained by tbe 
presence of two intensifying factors that alone would have no effect^ but 
which j added to the fundamental factors R and V have the power of in- 
tensifying the colours. The deepest . colours are always dominant as 
regards the palest ones. 

Green striping of petaes. — In 1912, in a group of poppies of 
the “ Bride ” variety with single, white, emarginate petals, there appear- 
ed one individual with petals striped with green. By self- fertilisation, 
offspring were obtained consisting entirely of individuals with petals 
striped with green. By crossing, striped and white hybrids were obtained 
in the ratio of 3 : i in the i^2* 

Supposing the existence of a factor U that inhibits green stripes and 
indicating its absence by « we have the following scheme : 

P : U XJ mi-striped X uu (emarginate) striped 

: XT w without stripes, or with very faint stripes 

Egi 3 un-striped, or slightly striped: i (strongly) striped. 

The author has been able to discover the existence of special factors 
for the following characters : White stripes ; polycarpy and concrescence 
of sepals. The data obtained are, however, not sufficient for it to be pos- 
sible to determine exactly in what manner these characters are trans- 
mitted. 

857 -■ Coiour-Glmnges in Flowers Connected with Sex in Some Bianthus Hybrids. — 

Blaringhem, E., in Compces rendus des Siances de la SocUU de Biologie^ Vol. E^NXin*- 

No. 20, pp. S92-893. Paris, June, 1920. 

From Dianthus barbatus 1,., there have been obtained, by means 
of crossing and selection, numerous ornamental varieties with flowers, 
varying in colour from blackish-brown (var. nigrans) to white [vsit, Candida)^ 
as well as others with mottled, spotted, striped, and parti-coloured blos- 
soms. In some individuals, their hybrid origin is betrayed by mosaic 
disassociation phenomena. 

The author carefully studies the characters of a plant that, in 1919 
and 1920, produced floral shoots bearii^g both red and white flowers. 
Thus on one branch, there were 10 white flowers in violent contrast to 
10 bright red ones, and it was only by very attentive examination that 
the gradations of colours could be distinguished ■ 5 yellowish-wMte, 4 
Whitfe inclining to pink, 6 bright-red, and 9 flame-coloured. In spite of 
the contrast between the colours and contrary to what occurs in cases 
of mosaic inheritance, all the flowers, as they grew old, passed from one 
colour to the other. 

The Colour changes are a function of the sexual evolution of each 
flower. Dianthus barbatus, is hermaphrodite and dichogamous, with 
pronounced protandry. In the climate of Paris, there is about a week 
between the male phase with open anthers, and the female phase, when 
the style emerges. These two phases are manifested by the colour of the 
flowers. The petals, in the floral hud, are greenish-white ; 24 hotiis later, 
they open without change of colour, and after having attained of 

[ 856 - 851 ;] 
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tlieir tiltimate diniension, the filament of the first stamen elongates, 
and the anther opens ; next day, two stamens are open, and in 5 to 8 days, 
according to the temperature, all the anthers are completely mature. 
At this time, the styles are not yet capable of functioning. 

When this phase is concluded, the colour of the petals changes sud- 
denly, and in 2 or 3 days, they become bright red ; the anthers wither 
and fall, whereas after 24 hours have elapsed, the styles rise 5 mm. above 
the level of the corolla. The red colour lasts till the fall of the petals. 

Variations in colour connected with the age of the flowers have also 
been observed in the case of Piilmonaria vulgaris^ Myosotis versicolor, 
Weigelia rosea, Ribes sanguineum, etc. 

858 - Polien am! Pistil Deveiopmant in Relation to Sterility in Pure Forms and Hy- 
brids of the Plum, — Dorsey J. Isl. in Genetics, Vol. IV, No. 5, pp. 41 7' 4^7 pt Princ- 

eton, New Jersej% Sept. lyic. 

Apart from outside influences, there are others having a direct bear- 
ing upon the germ plasm and therefore on reproduction, and hence upon 
fruit formation 

The author reports the results of a study of the sterility in the plum 
in relation to the development of pollen and pistil. 

PonuEN DEVELOPMENT. — Pollen development was studied in va- 
rieties representing : Prunus americana, P, nigra, P. triflora, P. domestica, 
P. fenmylvanioa, P, hortulana Mineri, and P. Besseyi. 

With the exception of certain P. domestica varieties, self-sterility 
in the plum is the normal development and to ensure fructification, cross 
pollination is ' necessary. 

Biological research demonstrates that abortion occurs in most cases 
betw^een the time of liberation of the microspore from the tetrad and 
maturity, in other words during the gametophyte generation, the 
fact that anther development is normal even when pollen abortion is 
complete or very evident, tends to eliminate conditions in the anther as 
a constant factor in abortion. In extreme hybrid forms, there is evid- 
ence of pollen disintegration as early as the dyad stage. The frequent 
breaking down of pollen into yellowish gummy globules should be consi- 
dered as a supplementary enzymatic process entirely distinct from true 
abortion, since it does not always occur, and sometimes affects mature 
grains which have every appearance of being normal. The metamorphic 
process of petalody does not affect the stamen dehiscence and a new type 
of aborted pollen is not introduced. Aborted pollen varies in quantity 
up to a considerable amount and appears be greatest with extreme 
hybrids. ^ 

In the following Table, the individuals of the crosses between 
P. trifhra and P. americana nmUis are classified according to the percentage 
of aborted pollen found. The two varieties of P. trifiora, Abundance and 
Burbank were used as the pistillate parent. 

Consequently in every case, the percentage 's very h|gh. 

The following data concern the vaiious crosses both between distinct 
species and also interspecific urosses.. 
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Percentage of aborted pollen 
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« Aitkin » [Pnmus nigra) 22.0 % — Amygdahis nana X P. fersica 
84.4 % — « Blush » (P. americana) 12.0 % ~ « Burbank 5> (P, triflora) 
3.2% — «Gheney)) (P. 54.1% —« Compass » {P. Besseyi x P. 

hortulana Mineri) 43,5, 100,0 and 57.3% — «De SotO)) {P, americana) 7.5% 

— « Etopa )> (P. Besseyi x P. triflora) 24.0 and 12. i % — <cIrondad » (P. 
americana) 14.2 8.6 and 9.9 % — « Boring » (P. triflora x P. americana) 

26.0 % — « Manitoba » (P. nigra) 14.5 % — « Ocheeda » (P. americana) 
6 3 and 28.8 % — « Opata » (P. Besseyi x [P. Munsoniana x P. triflora]) 
80% — P. americana {selvatica) 21.5, 14.5 and 14 0% — P, angiistifolia 18.1% 

— P. Besseyi 12.3 % — P. Besseyi x P. americana 63.7 % — P. Besseyi 
X P* armeniaca 87.6 and 82.3 % — - P. Besseyi X P. Simoni 35.1 % — 
P. 24.1, 37.9 and 3.6% — P. pennsylvanica 26.4% — P, virginiana 

15.0 and 7.3% “ « Rollingstone » (P. americana) 9*7% — «Sapa » iPSesseyi 
X P. trifiora) 42.0% — « Surprise)) {P, hortulana Mineri) 34.0 and 7.0% 

— « Wolf » (P. americana mollis) 23.0 % — « Wyant » (P. americana) 16.5 
and 18.2 % — a Yellow Egg)) (P« domsstica) 3.1 %. 



As a general rule, except in the case of the extreme hybrid, e. g. Com- 
pass {Amygdalus nana X P. persica) and Opata (see above), where the 
pollen abortion is practically complete, abortion should not therefore 
be condemned as the prohibitive factor in the setting of fruit in the case 
of self-pollination as much as with cross pollination. 

Moreover, in view of the extreme hybrid condition of many varieties, 
abortion of pollen may be considered of great economic importance, The 
abortion of pollen during the haploid stage appears to point to the con- 
clusion that the cause of abortion is to be found in the condition of th^ 
germ plasm of the gametoph3d:e. 

PiSTIE DEVEEOPlilENI^ IN REEATION TO STBRIEITY. — After having 
first described the normal development of th^ pistil, the author speaks 
of the dropping of the pistil which occurs at three distinct stages : 

(i) Immediately after bloom. The flowers which drop at this 
stage show aborted pistils, and this abortion in some cases takes place 

[,8W1 
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very rapidly, whilst the pistil is .‘itill short, not more than 5 mm. long In 
other flowers the pistils measure a normal length, but both ovules are ab- 
orted. The pollen, on the other hand is usually normal. 

(2) Two to four weeks after bloom, all the pistils drop off, and for 
certain reasons, pollination has not taken place. It is interesting in 
this case to note the appearance of the ovules ; for about two weeks 
the nuclear condition remains normal followed by disintegration in the 
antipodal nuclei and then in the' endosperm nuclei. "The embryo sac 
elongates only slightly, whilst on the contrary, the canal extends as a 
rule as far as the chalazal. The ovary, before dropping, reaches a size of 
2 to 5 mm. in diameter. 

(3) June drop. Two weeks later than the second drop. The 
small fruits are already formed ; pollination has taken place, but the em- 
bryo development has been hindered. Therefore in a perfectly normal 
manner, before or immediately after bloom, one of the two ovules is in 
each ovary suppressed. 

Elimination of Gametes. — Owing to abortion of pollen, pistils, 
and ovules, a considerable number of gametes are eliminated. To what 
cause can this be attributed ? As a result of the most recent study on this 
phase of the subject, evidence has been presented that certain factor 
combinations in heterozygous Hnes of descent exist which cannot undergo 
normal development. As regards the heterozygous condition of the 
genus Pfunus, the variability is evident in fruit and other characters 
shown by wild seedlings of Prunus amerioana, P. Besseyi and P. nigra, 
as well as studies of a large number- of descendants of controlled inter- 
specific crosses. 

Relationship of varieties and species. — Various crosses demons- 
trate the genetic relationship between the setting of fruit and the drop- 
ping off of pistils or small fruits. 

Thus, for Compass x Burbank, out of 175 flowers artificially pollin- 
ated, 116 fruits set, whilst for Minnesota No. 9 X Minnesota No. 12, 
out of 537 flowers pollinated, none set. Between these two examples, 
there is a series of intermediary results. But an aborted setting is not 
aiwa3^s accompanied by an abundant yield of ripe fruits. For Compass 
X Burbank, from the 116 fruits set, some 114 mature fruits were obtain- 
ed, but Compass X Yellow Egg which possessed an equally high setting 
percentage (out of 1327 flowers pollinated, 652 fruits set), only gave 
a very low number of mature fruits (8). 

This appears to support the hypothesis that certain factor combi- 
nations are only able to develop to a certain limited extent, some fail- 
ing in the zygote, some in the embryo, and some not until the time of for- 
mation of the ovule or of the pollen. 

Type of sterility in the plum. — Considering only the pollen 
grains of normal appearance which reach the stigma under ordinary 
conditions, some do not develop pollen tubes, whilst others are normal 
in this respect. In a similar way, some produce microspores and others 
do not. These differences instead of proceeding from a substratum 

[sss] , , ' ' '' ' " 
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which in every case is identical in nature, are apparently dtie to a simi- 
larity in the character of the pollen grains, and may be explained by the 
variation genetically. The fact that there is a marked occurrence of 
self-sterility in the American varieties does not demonstrate that this 
condition or character is. dominant. However, there are also cross-fer- 
tile and cross-sterile groups as in NicoUana and other species- Inhe- 
ritance studies of sterility bring to the front the importance of the phy- 
siology of pollen tube growth which behaves in a way similar to other 
inherited characters investigated. There seems to be no doubt now 
^concerning the segregation of a character at the time of reduction division, 
which w.)uld prodace a difference between pollen tuba and stylar tissue, 
which results in a type of sterility that is merely a physiological impedi- 
ment. The type of self and cross sterility in the plum, is therefore com- 
parable with that in other forms, and can be ascribed to slow poUen 
tube growth. 

859 - A TurbiHB Sorter for Seeds. — X. RINOELMA-Nisr, Selection dcs bles an trieur, 

Comptes rendus de I'Acadmie d'Ammlture, Vol. VI, No. 19, pp. 477'47^^. Paris, May, 

1920. — II. Zacharewicz, Ed., ^hid, pp. 489-491. 

M. Ringelmann reports the opinion of the Rural Engineering Sec- 
tion as regards M. ZacharEWICz’s suggestion of using a turbine sorter 
for seed-wheat. 

The ordinary sorter divides the seeds according to* their length and 
width, but without any regard to their weight, which is a third very 
important character in wheat used for sowing. 

The Marot turbine sorter allows of bad, light grains being separa- 
ted from good seeds, which are of the same size. 

The so-called air-turbine, or turbine fan, can be affixed to all sorters, 
and has nothing to do with the small fans or winnowing-machines, that 
merely remove the dust, husks, and chaff. 

The results obtained by M, Zacharewicz with Manitoba wheat are 
given below : 

Weight 

per hectolitre Proportion 


kg. 

Before sorting 78.0 100.00 

Sorted with ordinary sorter (without turbine) 79.5 101.93 

Sorted with turbine-sorter 80,0 102.55 


The ordinary sorter gives an increase of weight, per unit of volume, 
of I. 92 % with grain that has not yet been passed through the machine ; 
the increase in weight dpe to the action of the turbine is slight (0.64 %). 

In some experiments with the Marot honey-comb sorter, M. Zachare- 
wicz obtained the following results, after adjusting the apparatus in 
such a way as to obtain the best work : 

In these experiments, carried out without a turbine, and with an 
agricultural type of sorter, the increase in weight per unit of volume of 
the seed-wheat due to sorting varied from 1.3 to 5.3 % according to the 
original weight of the grain. 
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1' Weight of hectolitre 

Proportion 

1 Before 

1 

Seed 

Before 

Seed 

: sorting 

wheat 

sorting 

wheat 

; 

hg. 

I 


Eocal wheat (Deux Sevres) ; ist lot . . . ! 74.6 

78.6 

1 

I 100 

105.3 

Xocal wheat (Deux Sevres) : 2nd lot . ' . ' 76.0 

77.0 

! 100 

101.3 

Saumur March wheat (sold for seed). . . ; 76.0 

i i 

So.o 1 

i 

100 

105.2 


860 - The Canadian Govemment Seed Purchasing Commission, — ciare, g. h. (Seed 
Comuiissioiier, Seed Brancli, Department of Agriculture, Dominion of Canada), in The- 
Gazers of Canada ^ Vol. VIJ, Iso. 3, pp. 220-221. Ottawa, March, 1920, 

The Canadian Government Seed Pnrcliasing Commission wliich 
was considered as a war time organisation, under the Branch of the Seed 
Commissioner, has continued in operation this season in an endeavour 
to take care of the seed distribution in the Prairie Provinces. In formex 
years, the Commission had also traded with seed coming from the Cana- 
dian Government Elevators at Port Arthur, Quebec and Montreal. It is 
anticipated however, that now, private grain and seed firms, together 
with the co-operative organisations are capable of rendering efficient 
Service in respect to the seed demand in Eastern Canada. Seed inspection 
for the established grades of seed grain continues to be available at Cana- 
dian Government Elevators to jirivate and co-operative dealers, on the 
same basis as to the Commission. 

Under normal condition of trade, the Canadian people might oppose 
the idea that the government shonld interfere with such commercial 
transactions. It is contended by some, that private companies have not 
in past years provided a service in respect to seed supply, sufficiently 
comprehensive to meet the requirements of agriculture. Semi-public 
organisations of farmers, with a co-operative basis have developed rapidly 
under the extraordinary conditions of wartime trade. When these orga- 
nisations become firmly established, they will doubtless under Government 
control be able to provide seed supplies more efficiently, and with greater 
satisfaction than can be expected of any governmental organisation* 
Even now, the distribution of seed grain and other seeds is affected and 
prices controlled by farmer's co-operat;^ organisations. 

The Commission has without dottni rendered valuable service to 
Canadian agriculture during the trying years of the war, wffien, notwith- 
standing extraordinary conditions both in regard supplies and transport, 
there was at no time a seed shortage: in any part of Canada. Obliga- 
tions and' risks which appeared to be ' necessary to protect agricultural 
interests were frequently assumed by the Commission. This course of 
action could not be expected of private companies, and naturally resulted 
in losses in connection wth several minor transactions. The consolidated 
balance sheet, however, covering the operations of the Seed Purchasing 
Commis^on for the past three years shows a small surplus. 
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The total sums advanced by the Department of Finance, Canada, 
for the purchase of seed supplies, on requisition for the Dominion Seed 
Commissioner amounted to $11896540.96, and the total of refunds 
to the Receiver-General from the proceeds of sales was $11903437.76. 
Net assets, including seed grain in storage were valued at $37888,85. 
The salaries and expenses of the experienced Seed Branch officers, 
comprising the staff of the Commissioner, were not charged against the 
cost of the seed. The order in council which established the Commission, 
directed that the seed supplies should be purchased, stored, cleaned, 
and sacked where necessary, and sold at the net cost as nearly as might 
be determined. 

The Commission started work in October, 1916, ending in September, 
1919, not taking into account the above mentioned emergencies. The 
business included the purchase and sale of seed wheat, oats, barley, rye, 
maize, peas and beans, subject to inspection based on the established 
grades for seed grain provided under the Seed Control Act. Inspection 
was administered by the Seed Inspection Division of the Seed Branch: 
Every car load purchased or sold was examined by seed inspectors, and 
safnples were submitted for tests as to purity and germination by the 
Dominion Seed Laboratories at Ottawa, Winnipeg, or Calgary. Deli- 
very consisted of a bill of lading, licensed weighman's certificate, seed 
certificate and sight draft. This system of meeting emergency situations 
was adopted on the recommendation of the - Seed Commissioner. It is 
based on the establishment of official seed grades for grain, and on the 
principle that municipal governing bodies, supported by their provincial 
government are in the best position to deal with the extension of credits 
to needy farmers. 

S61 - The Yield of European Rfee-FieMs as Compared with these of the Bice- 
Fields. in the Far East, — chevalier, a., in the Bulletin aj^ricole de VImtilut Scientifique 
deSmgon, Year II, No. 6, pp. 1 80-1 81. S?igon, June, 1020. 

The author's attention has been drawn on several occasions to the 
very large crops obtained from certain rice-fields in Europe. 

At the Rice-Growing Congress held at Valencia (Spain) in 1914, 
yields of from 7000 to 8000 kg. per hectare were reported from some parts 
of Spain. 

Quite recently. M. P, PapagEoroiou, the Director of the Royal 
Hellenic Agricultural Station, Imported that, in Ancieit Greece, and also 
in Epirus and Macedonia, the average rice crop was from 12 500 to 15 625 
kg. per hectare (?). The author struck with these figures (i), which so far 
exceed the returns recorded in Indo-CHna, where, under the most favour- 
able conditions, a crop of only 2000 to 2500 kg. per hectare is obtained, ap- 
plied to Prof. NoveLLI, Director of the Vercelli Rice Growing Station, for 
information respecting the Italian rice production,, and received the 
following reply: 


(1) See R, Feb. 1020, No. 198. {Ed.) 
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** (i) Minimum, average and maximum yields of Italian rice 
fields, *— As regard tMs question, it must be remembered that, in Italy, 
rice is generally grown in rotation with catch crops, and that in the scheme 
of rotation, rice is, as a rule, planted for three consecutive years on the same 
ground. The first year, the most exacting varieties are grown, while 
the third year the more robust and less productive varieties are planted. 

During the first year, the rice-fields produce crops exceeding 70 
quintals per hectare ; older fields, and those where the soil is less fertile, 
yield 35 quintals or less ; in rice fields of average fertility, from 45 to 50 
quintals may he counted upon. 

With the planting-out system, when due regard has been paid to the 
environment, prolific iice-fields of the first year, have yielded above 80 
quintals per hectare. 

(2) The present condition 07 mechanical cultivation in Italian rice- 
fields. — On this point M. NovKum gave M. ChevauiBR the following 
information : Of late years, machines have been largely used in the 

cultivation of rice fields, especially petrol and heavy oil tractors ; in some 
rare cases, electric power has been employed for ploughing. For some 
years past, mechanical seed drills have been used; rice however does best 
when transplanted. . 

Some experiments have also been made with mechanical planters 
and reapers, but the use of such appliances is still restricted. 

On the other hand, mechanical threshers, polishers, and driers are 
v^ry generally used by rice cultivators, who possess excellent machines 
of these types , '' 

562 - Pliuns-Ti§a Eic3, Variety Ssiected at the Gantho Rics Expsrimsnt Station, 
GocMn-CSililia. See No. 853 of this Review. 

563 - Yield 0! Different Varieties of Oats in Hew South Wales. — pridham, j. t., in 
Ap.fimUuml Gazette of New Somh Wales, Vol. XXX, No. ii, pp. 777-780. Sydney, Nov. 3, 

Brief report of the results of experiments with different varieties 
of oats (either grown for grain, hay or fodder), conducted at various 
Experiment Farms in New South Wales, during a 5 year period, 1914-1918 
The Algerian appears to be the most productive variety in districts of 
assured rainfall ; the New Zealand variety Ruakura gave the best results 
on the coast. 


Highest Yield of Chief Varieties of Oats Studied. 


1 

Variety 

■ . 1 

1 Ko. 

of Trials I 

! No. of times j 

snowing nighest yield 

Percentage of number 
of times showing 
highest yield 

i 

Algerian 

71 

■25 1 

35-21 

Rnatera. ........... 

38 1 

14 

36.84 

Gnyra ! 

37 

10 i 

27.02 

Sunrise i 

60 

^5 i 

25.00 

I^cMan . j 

i 

j 26 

3 ' 1 

IX.53 
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864 * Sttburbaii Forage Crops m Coelila-Clima and the Phtllppiaes (i). •— vieillard, 

P. (Director of the Genetics laboratory of the Scientific Institute of Indo-Cliina) and 
TeaN'VaN'Hu (Assistant at that laboratory), in Bulletin apicole de rinstitut Scienlifique 
de Sa^on, Year 11 , No. 6, pp. 161-167. Saigon, June, 1920. 

Ill a report on the work done in igio by the Agricultural and Com** 
mercial Serwces of Cochin-China of which he is the Director, M. MORANGE 
wrote (2): 

" Excellent results have been obtained at Phumy from the cultiva- 
tion of forage Gramineae, and it appears likely that it would pay to 
grow similar crops in the neighbourhood of Saigon during dry seasons, 
proinded care were taken in the choice of the soil, since the native dry- 
season fodders, which are sold at the rate of 7 f mires per 1000 kg., are 
of very inferior quality, '' 

The authors have considered M. Morange's suggestion, and their ob- 
servations are based upon 3 series of facts : 

(1) The present condition of the Saigon green forage market. 

(2) The results obtained from forage crops grown from 1911 to 
1916 at the Phu-My Station, situated just outside Saigon. 

(3) The condition of forage cultivation in the Philippines. 

I. The Green Forage Market at ScCigon. — The present number of 
horses in the towns of Saigon, Cholon, and Giadinh, is about 2000. Tke 
total number of the horses and mules of the towns of Saigon, Cholon, and 
the province of Giadinh would appear to be 2739. 

It may be reckoned that scarcely one quarter of the horses of these 
centres of population are fed on imported hay, or on grass regularly grown 
for the purpose. The other three quarters live on grass sold in bundles 
and taken daily to the stables by natives, who make this their occupation. 

The grass is found to some extent everywhere ; a great deal of it 
comes from the banks of the arroyos, or of the Saigon river, as well as from 
abandoned, or fallow, rice fields, and even from lawns round the villas, 
as they are carefully cut until they become quite burnt up by the drought 
The grass is transported on sampans (native boats), and is taken in carts 
to the various customers. 

The price per bundle varies from §0.20 in the rainy season to I0.30 
in the dry season, so that the price per metric ton is from 6 to 10 piastres.. 

The average daily ration for a horse is 30 to 40 bundles of 250 to 
350 gm., that is, about 10 kg. but it would certainly be increased in the 
dry season, were it not for the lack of forage. The forage thus collected 
and distributed, naturally varies greatly in quality; it consists chiefly of 
Gramineae ; there are few Leguminosae, but owing to its growing on marshy 
land, some Cyperaceae are found mixed with them. 

Taking the total number of the horses belonging to Saigon, Cholon, 
and Giadinh which are fed on this cut forage, and reckoning the daily 
ration of each animal at 10 kg., we find that 15 tons of green fodder are 


(1) TMs study is of a geueml character, and deals with a question that is of interest 
to large number of colonies where the climate is hot. 

(2) Bulletin emnomiqm de Vlnduchine^ 19x0, p. ^27^ {Ed.) 
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required eacli day, and that its cost varies, according to the season, from 
90 to 150 piastres, A great deal of this fodder could he obtained, par* 
ticularly during the dry season, from special crops grown near the town. 
Of this the experiments carried out at Phu-My are a proof. 

II. Tlie Phu-My Station Forage Crops, — For 6 years, from 1912 
to igi6 inclusively, the green forage crops cut to be fed to the stock 
animals and those of the collection in the Botanical Gardens were care- 
fully weighed {the results being calculated per hectare) which afforded 
some interesting comparisons. The figures referring to Para grass and 
Guinea grass could be taken as they stood, for the plots under these Gra- 
mineae varied from 10 to 60 ares. The figures obtained for the other 
forage plants were of less value, as only small plots of several ares were 
sown for each experiment. 

The average annual crops for the 6 consecutive years were almost 
the same in the case of Para grass and Guinea grass, wz., from 60 000 
to 70 000 kg., per ha. Pastures of Guinea grass appear to deteriorate 
more quickly than those of Para grass. In addition to the above-men- 
tioned amount of green forage, the pastures formed of these Gramineae 
furnished a considerable number of shoots every year (sometimes many 
more than 100 000), which rvere distributed among Associations, or pri- 
vate individuals, in order to stock new pastures. 

The results given by the other forage plants from 1912 to 1916 
are as follows (the figures in brackets beside the annual yields of green 
fodder show the number of cuttings) : 


Panicum plicaiumr , . . . 12400 (i) in 1912; — 14900 (2) in 1913; 

Aleppo sorghum .... 8100 (2) in 1912; — 41000 (3) in 1913 — 20000 (i) in 1914? 

Miscanthus sp 40600 (i) in 1913; — 27600 (i) in 1914; 

Perennial Senegal rice . 26 100 {2) in 1914 ; 

«Payotier» 142000 (7) in 1913; — 33400 (4) in 1914— 9500 (i) in 1913 

— 6250 (i) in 1916; 

Leucaem glaum .... 115 300 (5) in 1913; — 76500 (6) an 1914 — 31500 (4) in 1915 

— 46900 (6) in 1916; 

Aeschynomme sp. ... 7500 (i) in 1913; — 42800 (4) in 1914; 

AlbtMia occidenialis , . , 13000 (i) in 1913; — 34300 (2) in 1914. 


The experiments have proved that forage crops can be grown in the 
immediate vicinity of Saigon with every chance of success. Agricultu- 
rists cultivating them will be certain to find a ready market for the pro- 
duce of 50 hectares of rice-field turned to this account, and will obtain good 
prices either by the direct, daily sale of the green fodder, or by contract- 
ing to supply it, and also hay to the Military Authorities or the Public 
Serwces. 

Ill, Suburban forage crops and hay production in the Philippines. 
~ Byway of example, in order to show what may be done along these 
lines, the authors give a summary of an article published on the same 
subject in the Philippines, in the Philippine Agricultural Review, No. 2, 
Februa^ry, 1918 by Mr ;C. M. Connbr, Head of the Agronomic Division 
of the Department of Agriculture in the Philippines, The native horses 

l$uj 
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of these islands are fed on green fodder [zaoak) of different kinds : — ‘ 
barit '' {Leer da hexandra), Itiyaluya ” [Panicmn repens), and “ maiii- 
nianian ” {Aldmrpus). The forage crops dealt with in this study is Leersia 
hexandra, there being an area of 500 hectares of meadowdand near Maniba 
under this Gramineae. 

These crops are grown on plots treated in the same manner as rice- 
_ fields. The. soil is ploughed 2 or 3 times and harrowed, then the water 
is let in, and kept standing for several days at a depth of 10 cm., until 
the soil is transformed into mud. “ Barit (Leersia hexandra) is gathered 
in a field set apart for the purpose, and carried in bundles to the field to 
be planted ; the bundles are opened, and spread out one next the other, 
their bases being buried in the mud. At the end of the operation, the 
field looks as if it were covered with straw. The water is again let in 
and kept at the same height, until the plants have revived, when the field 
is left to itself. 

The forage can be cut for the first time from 8 to 10 weeks after trans- 
planting. The other cuttings are made every 6 or 7 weeks. The grass 
is tied up in bundles of about 6 cm. in diameter, which are bound toge- 
ther in large bales that can be carried to the town by two men. 

The average annual yield is from 50 to 60 tons per hectare. Manila, 
however, does not entirely depend upon locally grown forage : as in Sai- 
gon, boats arrive every day bringing to the city fresh grass cut in the lake 
district, or in the neigh bourhood of Santa Cruz. 

S65 - Fodder Trees and Shrubs for South Africa. — Eeppan, h. d. (Transvaal University 
College, Pretoria) in Th& South African Journal of Industries, Vol, III, No. 4, pp. 334- 
343, bibliogr. ol 15 works. Pretoria, April. 1920. 

The author deals with the following points : the chief limiting factor 
of agronomic production (which in South Africa is represented by the 
rafnfall) ; dry land farming ; indigenous fodder crops ; methods of graz- 
ing ; exotic species : useful stock fodder crops ; a proposed experimental 
station at Kalahari. 

In the parts of South Africa having more than 15 in. of rainfall per 
annum, the ordinary fodder crops grow quickly and well, and conse^ 
quently it are more profitable than trees and shrubs. Where, however, 
the annual rainfall is decidedly less, it is necessary to have recourse to such 
plants. It is true that even, there, it is possible to cultivate the two most 
drought resistant plants in South Africa, namely sorghums and millets, 
but only with the utmost care ; this necessitates an expensive outlay 
and even then normal yields are produced only once or twice in 5 years. 

. South of latitude 22^^, fully half of South Africa is arid : Going from 
•east to west of longitude 24^^, with the exception of the southwestern 
corner of the Cape, the rainfall, decreases from 15 to less than 
I in. along the coast of the South-West Protectorate ; in the same direc- 
tion it changes from a summer to a winter precipitation. The extremely 
hi^ temperatures prevailing in the east together with the high summer 
evaporation and torrential character of the rainfall, render growth of 
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fodder crops too precarious an undertaking. Towards the Western por- 
tion in Kamaqiialand West, the rainfall is only about 8 in. per annum. 
Since, however, this occurs almost entirely in winter, and is of a misty 
character, cereals and vetches can be grown under sparse sowing condi- 
tions, sufficient to mature on a small amount of available moisture. Wheat 
soTOi at the rate of 7 to 10 lb. per acre should give a only about 250 lb. per 
acre. The cost of production under these extensive methods of culti- 
vation is very low; and the total production is also limited. 

The fodder plants of South Africa include numerous trees and shrubs,, 
which even in the less arid regions furnish food for the livestock during 
periods of drought : for example : — Ganna Bos [Salsoh zeyheri) in Kar- 
roo ; various species of Mesemhryantkemum in Namaqualand ; Acacia 
Jionida and Cussonia spicata in the Eastern Province. 

The principal fodder plants which have been tried with success in 
some of the driest parts of South Africa are as follows : — Old Man Salt- 
bush [Atfiplex numnmlaria) and Creeping Saltbush (A. semibaccata) , in- 
troduced from Australia, both very tolerant of soil alkalinity Opuntia 
5pp. introduced chiefly from Mexico, Spekboom [Fortulacaria afra), an in- 
digenous perennial found in the eastern parts of Cape Province — Me- 
semhyaniheMum floribundum and other indigenous species; — Goed 
Karroo {Fenizia virgata) found in Karroo ; — Mesquite (Prosopis juliflom) 
and Screw Bean (P, Fubescens), species introduced the first self propa- 
gated in the South-West Protectorate; — Carob tree {Cemtonia siliqua). 

Tie following plants, indigenous to South Africa have been used for 
grazing purposes, but do not offer equally satisfactory results as those 
in the preceding list : — Kiepersol {Cussonia spicata), Zoetdoorn {Acacia 
horrida), — Wild Olive {Oka verrucosa), — lloz3ntitjebos {Grevia cana), — 
Narranaxra {Acanthosicyos hotrida), — Vaal Karroo {Fhymaspermum parvi--. 
folium) Vaalbos [Tarchonantlnis camplwratus) , — Karreboom {Rhus vimi-* 
nalis), — Praai-bossie {Aster filifolius) : — Cape Saltbush {AtripUx capensis). 

The four undermentioned species have been introduced and tested 
in South Africa : — Tagasaste {Cytisus proliferus) which seems to require 
a cooler and more humid climate than that found in South Africa ; ~ 
Atfiplex halimoides, A. leptocarpa, A. vesicaritm which have succeeded 
well in the Orange Free State, but these are annuals and grazing must 
be watched carefully (especially as stock eat these with avidity), other- 
wise self propagation will cease ; farmers therefore prefer the perennial 
Species. 

Acacia dneura, Jacksonia cupulifera and Kurrajong {StercuUa diver- 
sifolia), have proved most useful in Australia during droughts, and the 
author considers them worthy of trial in South Africa. 

S66 - Losses 0 ! Organic Matter in the Preparation of Brown and Black Alfalfa, — 

SWAKSOH C. 0., Caix I4. B., and Salmon, S. C., in Journal of Agricultural Research,. 

VoL XVIII, No. 6, pp. 299-304. Washington, D. C., Dec, 15, 1919. 

The product resulting from the stadBng of alfalfa in a partially 
'Wilted condition is" known as brown and' black alfalfa. . The stacking 
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excludes the air, and fermentations occur similar to those which occur 
in a silo. The degree of colour thus obtained depends upon the conditions 
which control the nature and extent of the fermentations such as ; mois- 
ture content of the alfalfa when stacked, size and shape of the stack, 
and temperature and rainfall during the time of curing, etc. Both brown 
and black hay are relished by cattle. 

Each time, however, that fermentation occurs, there is evidently a 
loss in nutritive value. Since the nature and amount of these losses 
were unknown, the authors decided to investigate them, and also to com- 
pare the feeding value of these hays with that cured in the ordinary way. 

These investigations were carried out at the Kansas Agricultural Ex- 
periment Station. 

The alfalfa was cut and left to wilt for some hours and stacked in 
the open. Towards the latter part of December, a sample was put to 
the test ; one quarter was analysed, and the three other quarters fed to 
steers. The remainder was left intact and a sample was taken towards 
the end of March to be analysed. 

The average dry matter content of the partially wilted alfalfa put 
into the stack was 46.72 %. The loss increases wdth the length of time 
in the stack and with the changes during fermentation. 

Alfalfa which has become black as a result of fermentation is very 
inferior as a feed for steers in comparison with ordinary alfalfa hay of 
good quality and with the brown hay. 

The feeding tests were carried out with 3 lots of 14 steers each co- 
vering a period of 180 days. The following concentrated rations were 
used : — shelled maize and oil meal ; roughage ; alfalfa hay. The aver- 
age daily gain, per head per lot, fed with black, brown and ordinary hay 
wus 262.1, 350.1, and 353.8 lb. respectively. 

867 - Hemp-Growing in Tran-Ninh, Indc-China. — r. in the BuikUn crops.- 

£oU de I'Instiiui Sdeniifigue de Saigon, Year 11 , No. 5, pp. 157-159. Saigon, May, 1920. 

At the present time, hemp is exclusively cultivated in Indo-China 
by the Meos, and only for their own requirements. The hemp grown by 
them is Cannabis satim E-, the so-called “ Chinese Giant hemp The 
male and the female inflorescence grow on separate shoots. Its average 
height is from 3 to 4 metres ; when left to bear seed, it may grow to 6 me- 
tres, the diameter of the stem being from 4 to 5 cm. at the collar. If 
grown sufficiently far apart, Cannabis saiim assumes a pyramidal form, 
its base covering an area of from 2 to 3 metres. In the hemp crops at 
Tian-Kinh, about of the shoots are male and % female. 

Cannabis saliva is cultivated in the mountains, at altitudes between 
1200 and 2000 metres, and especially in forest dearings situated at the 
bottom of ravines, on account of the large humus content of the soil in 
such places. . 

The Meos gather the stems 70 days after sowing, which is too early. 

They always leave some plants on .the edges of the fields, to provide seed 
for future crops. The natives know nothing of retting, but extract the 
fibres by hand. 
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At Tran-Niialx, no pond is required for setting the stems, all that is 
necessary being to leave them lying on the fields, where they are mace- 
rated naturally by the action of the rain on dew. The stems have only 
to be turned every 2 or 3 days, and retting is complete in from 8 to 12 days. 

The author has made experiments in growing hemp. This plant 
does not appear to depend on altitude as much as has been supposed, 
for fine specimens have been obtained at an altitude of only 450 metres. 

After setting and scutching, the author obtained 6 kg. of tow per 
100 kg., of dry stems (in France, according to a paper published in the 
BuUelm konomiqm de rindochine, No. 51, New Series, 1906, dealing 
with the textiles of Tran-Ninh, 35 kg., of tow was furnished per lOO kg., 
of dry stems on ordinary soil, and 50 kg., on rich soil). 

868 - Note on Cambodian Cotton (i). — Pruuhomme, E. (Director of the Jardin Colonial 
de Nogent-snr-Marne, France), in the Bulletin a^ncoh de I'InsHM Sdentifiqm de Saigon^ 
Year II, No. 6, pp. 1S3-184. Saigon, June, 1920. 

M. DE FnacouRT (Inspecteur, Chef des Services Agricoles et Com- 
merciaux du Cambodge) sent, in July, 1919, to the Colonial Garden for 
examination by experts, three types of Cambodian cotton {Gossypium 
Mrstiium) obtained through selection carried out by the Department of 
Agriculture of the Protectorate. 

As in a previous case (2), the Colonial Garden requested M, Ch. Ma- 
RANDE, Vice President of the Colonial Cotton Association, to examine 
the samples, aud the author gives an account of this examination. 
The three types of cotton showed a quality at least equal to that of 
the samples examined in 1918. They are classed “ fully good middling 
to “ middling fair, The fibres are fairly long, and in due recognition 
of the length, M. Marande emphasises the importance of producing 
cotton with a good staple running from 28-28/29 and 28/30 mm., which 
r . forms the basis of the French consumption as well as of other countries. 

\ mNTs' 869 ~ Tlia Exploitation of ths Oil Palm (Elaeis gaitieensh) on the Ivory Coasts. 

YifflunfS oits, — Texssonnier, (Chef dit Service de 1’ Agriculture, Bingerville), in the Annales de Vln^ 

'jutes, tAKNms ' 'stiUl Colonial de Bordeaux, pp. 69-78, Figs. 4, Bordeaux, 1919 (i). 

i Of the Colonies under the jurisdiction of the General Goverhinent 

of Freadhi West Africa, the Ivory Coast occupied the first place as re- 
gards climate, soil fertility, and the methodical utilisation of the numerous 
natural products found there. The products of the oil palm (oil and 
palm-oil) give rise to exports valued at 200000000 francs. The enor- 
mous stands of these trees on the Ivory Coast have scarcely been touched ; 
they, however, represent a large source of wealth and, further, a very 
sure one, as there is no limit to the demands of commerce. The appended 
table gives the exports of the Colonies of French West Africa, and show 


(i) As regards Camb:>iiaa cottoa, see The Posiibility of Developing Cotton Growing 
'in Cambodia ” by de EnaconaT, R., Dec.,. 1918, No. 1335. See also R., Jan., 1919, No. 46, 
aud R., May, 1919, No.. 595. 

' (2} vSee R.f April, 1920, No. 423. (Bd.) , 

.(i) See R.t April, 1920, No. 433. {Ed,) 
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that Daliomey exports much more of its palm products than the Ivor}^ 
Coast, although the zone suitable for the cultivation of the oil palm is 
smaller, but in Dahome}^ the population is larger and the palni-groves 
are better tended. 


Year 

Guinea 

Ivory coast 

Dahomey 

Total 


Tons 

Tons 

Tons 

Tons 


Palm 

oil . 



1910 

15 

5 055 

14 630 

20 640 

1911 . 

10 

6625 

15 250 

21 8S5 

1912 

140 

6775 

1 1 950 

18 835 

1913 

165 

6 015 

7970 

15 150 

1914 

105 

4 310 

6 620 

035 

1915 

375 

4965 

9 595 

14955 

1916 

1 320 

6 950 

12635 

20 105 

1917 

i 265 

6 260 

II 865 

i 18 399 


Palm-nut cake . 



1910 

4 5S0 

5425 

34 785 

44 785 

1911 

4 825 

5250 

39 345 

49 420 

1912 

5 135 

6 800 

3729s 

49 230 

1913 

5 170 

5950 

26 370 

38490 

1914 

4715 

5650 

21 240 

32 616 

1915 ... ........ 

505 

6115 

23 225 

29 845 

1916 

5960 

7 955 

28 476 

1 42 390 

1917 

7070 

6 130 

17017 

30216 


- W'Ehets ' ^mneeensis is unusually dependent on the care it receives, and 
in the colonies of French West Africa, it has never been cultivated scien- 
tifically. Although these colonies derive great advantages from the fact 
that the oil palm grows wild, they will soon be outdistanced by the Dutch 
Colonies, where a remarkable system of cultivation has been evolved, 
unless they make efforts to increase the output. 

Without there being any immediate danger of such a contingency, 
it would, however, be wise to stud^^ the situation, and not to rely exclu- 
sively upon the wild stands of oil palms, though at the same time, the 
natural benefits accruing from their existence should be turned to the 
best account. 

In short ; the s^'Stematic exxff citation of the oil palm should include : 
(i) The care of natural palm-groves ; (2) the selection and propaga- 
tion of varieties with large yields ; (3) re^ar cultivation ; {4) the instal- 
lation of oil-factories. With the exception of selection, the rest of the 
programme could easily be carried out ; all that is required is good will. 
The management of the palm-groves, which has already been begun in 
the lagoon zone, will give appreciable results from the end of next year, 
and the natives will lose no time in observing and valuing them. 

[8W] 

4 , \ ' ■ • ' 
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S70 - Improved Methods of Cultivating the Groundnut in Senegal — i. Report oi the 
Mission, Cia^VALDCR, A. (llea^l of the Pennaiient Colonial Agricultural Mission), in the 
BiUklin dcs Mulh'res grasses dc Vlnstiiut Coloniale de Marseille, 1930, No. 2, pp. 6 i“ 7 l 
IMarseilles, 1920. — II. Ea lutte coulre Ics insects attaquant Tarachide, Roubatjd K., 
(Chief of vService of the Pasteur Institute), Ihid,, pp. 74-S3. — III. Note sur la selection 
des aracliides, Vuillet (Director of the Agricultural Services in Upper Senegal -Niger), 
Ibid., p. 84. 

Some years before the war. consternatioti was aroused in Africa and 
France among persons engaged in the groundnut trade and industry 
by the deterioration of the groundnuts of West Africa, and the decrease 
in their oil content (i). 

The Colonial Institute of Marseilles urged the Governor-General 
of F. W. A. to have the question investigated by thoioughly competent 
experts ; M. A. Chevauikr accordingly made It to the subject of' special 
enqtiiry, and M. Roubard was entrusted with the task of deciding upon 
the control measures to be adopted against the insect enemies of Ara- 
chis hfpogaea. The reports of these two investigators are published in 
the Bulletin des Matieres Grasses of the Colonial Institute of Marseilles 
together with M, Vuiuuet's remarks on the selection of groundnut seed. 

I. — Report of M. A. ChevaeiBR. — Rubber (2) and groundnuts 
are the two chief sources of wealth in West Africa, unshelled nuts of 
Arachis being exported annually to the value of 50 million francs, while its 
straw, which forms excellent fodder, is a very important article of trade 
in the country itself. 

Nearly the whole colony 6'f Senegal finds its means of livelihood in 
the groundnut trade, from 151 000 metric tons (1907) to 164 900 t. (1911) 
of unshelled groundnuts being exported annually. The plant is being more 
extensively cultivated every year, especially along the railway from 
Thi^s to Kayes. Exportation, however, does not keep pace with pro- 
duction. This is due to the deterioration of the quality of the ground- 
nuts, and their smaller oil content, winch depend upon the attacks of its 
animal foes (insects, etc.) and also upon other causes. 

According to M. Adam, Director of the Senegal Agricultural Service, 
the yield of groundnut grown in the different regions of Cayor has been 
greatly decreasing for a very long time not only on account of the injuries 
inflicted by insects, but also because of the following factors : 

(i) Soil exhaustion ; (2) diminished rainfall resulting from defo- 
restation ; (3) the invasion of the northern districts by drifting sands. 
The crops of the Eonga region are now of very inferior quality, the nuts 
being small and not filling up the shells. 

The North-East wind also carries moving sands, which ultimately 
cover the soil, so that the plants cannot grow or are buried 

M. Adam is of opinion that the method of groundnut cultivation prac- 
•tised by the natives will entail the progressive sterility of Senegal for 

■(i) See, in tliif? mnnection, the pa|)ef by M. AnGoijlvanx, R., Julj^-Sept., 1919, No. S88, 
{Ed.) ' 

(s).'For'- Afriqan and their craping, see No. 872 of this JRemm, (Ed.) 
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for the following reasons : (i) The natives destroj^ the trees ; (2) the}^ 
inipoverish the soil without restoring means of iiiaiiiiring, and fer- 
tilising) the nutritive substances abstracted b3'' the crops. 

The groundnut, however, is more suitable than any other plant for 
cultivation in Senegal, where the dr^^ and excessively hot weather prevail- 
ing for more than 7 months in the yeax is onty adapted to annual crops 
of very rapid growth. The raim" season lasts about 4 months and, 
during this time, from 25 cm. to 75 cm. of rain falls ; this is the total 
annual amount in the districts wdiere the groundnut groAvs, but it is 
all that is required lor the crop. Further, the soil, which is saiid,y or a 
saiid^'-claA", is very fertile and admirabh' suited to the plant. As this 
leguminous plant is especiall\' cultivated in Senegal in districts ver\' far 
removed from an}" rmers, or streams, and which could never be irri- 
gated, it would be difficult, if not impossible, to find aii.3" other impor- 
tant crop that could replace it. 

The groundnut is thus a treasure to the couiitrAy but a treasure that 
requires supervision, and also increasing this is a matter of no great diffi- 
culty, seeing that, in the groundnut districts of the coloii}^ there are 
millions of hectares of uncultivated land tlirough part of which the rail- 
way" from Tliies to KaA'es already runs, or will shortly do so. 

It is therefore of paramount importance that this plant should be stu- 
died, and that the experiments should be resumed which were foniierl}^ 
begun, but had to be suspended. 

Serious attempts to plough the land were made in 189S and 1899, 
but the outbreak of ^T'ellow fever in 1900 led to their being abandoned. 
In 1905 and 1906, experiments were made in sowing foreign groundnuts 
from Egypt, Mozambique, and J ava, but as the conditions were unsatisfac- 
tory, only ver}' meagre results were obtained that admit of no conclu- 
sions being drawui. 

Since 1907, these experiments have been suspended, and it may be 
said that no one has troubled further aboiit the matter. 

In order to develop groundnut cultivation, it is iiecessarj^ to follow 
the example of the colonists of Malaym, who devote all the resources of 
special Experiment Stations to the study of the different plants that are 
the foundation of their A¥ealtli (sugar-cane, tobacco, tea, l.evea, etc.). 
The groundnut is of sufficient importance in French West Africa to have 
a similar Station devoted to its interests. 

The Governor-General has approved of the suggestion that such 
an Experiment Station should be founded, and the local Government Au- 
thorities have voted the credit necessary for its establishment and main- 
tenance ; it now only^ remains to organise the work. ' The author gives 
some details as to the constitution of this Station and the problems it 
would have to solve. The programme of the Groundnut Experiment 
Station should include the following 3 principal branches of research : 

(i) The scientific study of the plant from a general point of view. — - 
A careful study must be made of every" way in which it can be im- 
proved • The introduction of seed of foreign varieties ; the selection of 

[8T®] 
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these and of local varieties ; the influence of the different soils of the Co- 
lony ; the action of various fertilisers ; the question of the spacing of 
the seed when it is planted ; the different methods of cultivation^ (espe- 
cially dry -farming) ; the agricultural implements to be used. 

{2) The sfecial study of the groundnut from the point of view of its 
cultivation by the natives. — The production of groundnuts in Africa 
is entirely the work of the native, therefore it is very necessary to improve 
his methods of cultivation. Attention must be devoted to the best * 
manner of obtaining seed and implements of a superior quality ; more en- 
lightened cultural methods must be adopted, as well as useful measures of 
an administrative character, such as the creation of small inalienable hold- 
ings, sinking wells and making paths to the railway stations. Ihe nati- 
ves should be encouraged to emigrate from over-populated regions, like 
Massa and Fouta-Djalon, markets must be opened for the sale of produce, 
the number of Cooperative Seed Association and of native Cooperative 
Credit and Purchasing Societies increased, and prizes and rewards offered 
to the natives whose crops are in the best condition, etc. 

(3) The special skdy of the groundnut with a view to its cuUiva- 
tion by Europeans. — Experiments have been made by Europeans in cul- 
tivating groundnuts on a large scale. Investigations lavSting several years 
should be carried out at the Experiment Station for the purpose of study- 
ing the type of labour-saving machinery and implements most fitted for the 
country, and also the cost of the different cultural methods, in order to > 
provide the colonist with all the necessary information. To show the prac- 
tical importance of such researches, it may be stated that whereas the 
native cultivator in the most favoured regions of Senegal only obtains in 
good years from 1000 to 1500 kg. of groundnuts per hectare in the United 
States, a crop of 35^0 to 45 ^^ hectare may be got by means of 

intensive cultivation. 

The author next deals with the question of the diseases and pests of 
AracMs hypogaea. At Fouta-Djalon, he found the fields infested with 
Alectra arachidis A. Chev. (a Scrophulariaceae which is probably only a 
variety of A. Senegalensis), In Senegal, the leaves of AracMs are often at- 
tacked by a fungus which produces black patches on the leaflets causing 
them ultimately to fall. This parasite seems to flourish chiefly in wet 
seasons, and it is only then that the plant suffers to any extent. This 
disease has hitherto not been studied. In F. W. A., the chief foes of the 
groundnut are insects. The author studied successively the insects at- 
tacking the harvested nuts, and those infesting the growing plants. He 
is of opinion that a commission of experts should be appointed to study 
the diseases and pests of the groundnut and the best means of control- 
ling them. 

II. — The COKTROI. OF INSECr pesys of the GKOtnSTDNUT (l). — 
^i) The effect of insects and drought upon the growing plant. — The chief inju- 


, (i) Extract from fha Anmks de Gio^raphie, Voh XXVII 1818 {Note from 'the BuUetin 

des Matures "Grasses) , '■ ' , ; , t 
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ries are caused by the small termite Eukrmes parvuhis ; the attacks of these 
insects coincide with the drought and increase the bad effects of the latter. 
Dry-farming is the best method of combating drought and controlling 
the termite, as it renders the surface of the soil less compact. It is, how^- 
ever, also necessary to remove from the surface of the soil all plant remains 
(particularly the stalks of dried millet), in order to hinder the multiplica- 
tion of the pests ; finally, early kinds of groundnut (especially the Volete 
variety) should be cultivated as much as possible in the arid parts o! 
Senegal. 

(2) Damage done by insects to harvested groundnuts — Mttx the 
harvest, groundnuts (still in their shells) are often left piled up in en- 
closures where they remain in the open air for some months. The^?’ are 
never attacked by insects, except by a bug, ApJianus sordidnSj which, 
however, does little harm. Most of the injury is done in the huge closed 
store-houses at the exportation centres b3^ numerous destructive insects that 
attack nuts with damaged shells and, further, impart to them a disagree- 
able odour which depreciates the value of the oil made from the nuts and 
causes it to become rancid. The greatest precautions have to be taken, 
especially when shelled nuts are to be exported. This affords matter 
for much research. 

(3) The author considers the intensification of groundnut cultivation 
in Senegal, and expresses the hope, that an Experiment Station will 
be founded for the sole purpose of studying all the biological ques- 
tions connected with this plant, and that the researches will be carried on 
methodically and uninterruptedly under scientific, and at the same time 
practical, direction. 

III. — Observation on the Selection of A, hypogma, — Even 
if the Upper Senegal-Niger district alone were taken into account, it would 
not be wise to have only one centre of seed-production. A variety of 
groundnut should be well adapted to the soil and climate of the region 
where it is grown, and the different Sudanese varieties are very dissimilar 
in their botanical, agricultural, and industrial characters. An early va- 
riety suiting a district with a short rainy season would, if grown in a wet 
zone, give a crop inferior to that of a later kind, and would have a larger 
proportion of damaged seeds. A spreading variety produces a better crop 
on sandy soil, but does badly on heavy or stony soil, where it is diffi- 
cult to extract the roots, Einally, some varieties grow vigoiirously on 
wet soil, where others wither and perish. 

The author has, however, found, that, as is the case with other culti- 
vated plants, productivity is not a varietal characteristic but is a line cha- 
racter. Thus the preliminary work to be done is of two kinds : 

(i) The determination of the cultural types most adapted to the 
following conditions : 

A) rainfall below 60 cm. 

B) rainfali between 60 and 90 cm 

C) rainfall above 90 cm. 

[8I@] 


^ well-drained soil ( light soil 
' 'I heavy soil 

( damp soil ( stony soil 
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(2) Tlie selection of pure lines with heavy yield (answering well 
to the requirements of the indiistr}') in the case of each type that is es- 
pecially suited to deteniiiiied natural conditions of cultivation. This 
work might paicticalh^ be done separately. Thus, the first object might 
be the iiiiproveiiietit of the product in zones where the iiornial rainfall 
varies from 60 to go cm. (as, for instance, in the Kayiies and Segon re- 
gion of Upper Senegal-Niger) and where the soil is well drained. To try- 
to grow in the Niger valley between Koitroussa and Signere those types 
which had been selected for the Kayes district, would, however', be to court 
certain failure. 

When a highly productive line suited to the cultural conditions of a 
given large natural region has been obtained it will be possible to induce 
the growers of a special centre to cultivate this type exclusively. The 
quality of the line will be maintained b}^ selecting the shells for thickness, 
and the kernels for size, and by the growers at the chosen centre only using- 
seed sorted by this double process, and reserving the rest of their crop for 
distribution at cost price at the sowing season to the groundnut cultivators 
of the neighbouring districts. 

S71 - Four Tainiin-YidMiiig Trass of Indo-Cliina (especially of tlio Camau Region): 
*®Cay-Diioc'’ Cay-Buoc-qiianli ” “Vo-Duoc” and Vo«Gia fFa/w. Rhizopho-^ 
raceae}. — 1. Foilane. — II, Vernet t.V. an'l Nguyen-Duc-Eong in the Bulletin de 
rinsfitui Scfcnlifhpie d: Year JI, Xo. e, pp. ikFiu^, BaUoii, April, igro. 

I. — The promontory of Caman forms joart of the Province of Bac- 
lieu. It has a fine future before it, being a very fertile region, admirably 
situated (near Singapore, a free port), and watered by several large 
racks (i) that allow’- of a network being formed throughout the district. 
The plain is, in fact, well furnished with water-ways, which are at present 
the sole means of communication. 

The clay soil consists of recent alluvium that is still travelling sea- 
ward, so that the transported mud, which is a finst very soft, is gradually 
arrested by the mangroves. 

Hitherto, the natives have contented themselves with exploiting 
the forests nearest the bays, rivers and rachs. 

The chief trees of the region (most of which are exploited) are the 
following : 


Cay Traill fiivl, pust^, stakes. 

» Duoc charcoal, posts, tmmin. 

» Da . Dye 

» Da (Juaiili Dye 

» Dec Tach. ....... Eittle userl ? 

35 Dec Du Dye, postsi 

’’ Wood of first quality for all purposes. 

» ' Mam Not tiseil. 


The author only deals with Cay-Duoc and Cay-Da, the bark of wliich 
is chiefly used for its tannin, 

(i) The juuue given to water-courses and canals in Iiido-China. (Ed.] 

[Sli-Wl], 
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“ Cay-Di-oc ” {Rhizophom sp.). — This tree reaches a height of from 
25 to 30 m., its circumference varying from 2 to 3 m. It puts forth nu- 
merous adventitious roots, which start from the trunk at two or three me- 
tres from the ground, and hmy themselves in the soil at distances varying 
in proportion to the height at which they originated. These roots, after 
coming in contact with the soil, have the power of giving rise to other 
adventitious roots, which penetrate the soil at a still greater distance. Some- 
times there are also aerial roots descending from the principal branches, 
that is to say, from a great height. The trunk is usually straight and'cy- 
liiidrical, forming a shaft 15 to 20 m. high without any branches. The 
wood is very close-grained, the bark thick, and the leaves are oval, smooth 
and thick. 

This tree alone furnishes about one third of the trade of the region; 
its wood is used for making charcoal of excellent quality as well as for posts 
for houses and the blades of rice hullers. It is also a good wood for 
fuel. The bark supplies tannin, and a dye for fishing-nets. The charcoal 
and bark are transported on the Cliolon. 

Cay-Duoc is used to such an extent by the natives, that they may be 
said to be systematical!}^ destroying it. It is certain, that unless some 
measm'es are quickly taken for its preservation, this very valuable tree 
will shortly give place to others of less importance. This destructive exploi- 
tation of “ Cay-Duoc ” naturally began on the banks of the streams and 
rivers, but even now it is necessary to go far into the interior of the country 
before meeting with fine specimens. 

“ CAy-Da-Quakh {Bruguiera sp.). — This tree is from 8 to 10 m. 
high, with an average circumference of 0.30 m. The trunk is clothed with 
small branches, that wither as the tree grows. It grows very rapidly, 
attaining its industrial development in about 10 years. 

The bark is used for dyeing purposes by the natives, and is therefore 
transported by the Sadec, Vinhlong and Cantho. At the present time, this 
wood is the dearest and the most-prized for local consumption. Its con- 
tent is high. It is used for fishing-stakes, being considered very resistant 
to the action of water ; and also for fuel. The tree is exploited very waste- 
Mly by the natives who strip it of its bark while it is still standing ; they 
do not even trouble to take ah the bark, the rest remains on the trunk, 
where it dries and is wasted. Further, in the majority of cases, the wood 
itself is spoilt, and many dead trees, in all degrees of decay are met with, 
which proves that this method is by no means recent. This explains why 
trees of little value which are never interfered with, are gradually taking 
the place of those that have been so barbarously destroyed. It may be 
reasoned that more than one third of the Cay-Da-Quanh trees have already 
been killed in this manner. 

II. Vo-Duoc ” {RMzophora ?) akb “ Vo-Gil ” {Bmzuiera sp,). 
— The information respecting these trees is of two kinds : 

i) The Chinese tanners consider that drying decreases the value 
of Vo-Duoc bark, whereas it has no effect upon the bark of Vo-Gia'*; 
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hence they insist upon the former being consigned to them in a fresh con- 
ditions, though they have no objection to the latter being dried. 

2) These two tannin-yielding trees are used very wastefully by 
the natives of the Camau district, who leave a large portion of the bark 
upon the tree (note what has already been said on this subject in the case 
of the Cay-Da-Quanh). 

The authors have investigated the statement of the Chinese tanners; 
and have tried to ascertain whether the natives have any industrial reasons 
for only exploiting the trees of such a restricted zone. They have also, 
begun to study the value of the wood of these two Rhizophoraceae. 

The authors have also analysed bark samples before and after drying, 
in order to ascertain the effects of desiccation. In the case of Vo-Diioc 
bark, the loss, in tannin due to resin formation was 21.24 % whereas 
in that of Vo-Gia bark, it was only 4.09 %. The results of the analyses, 
therefore, proved the truth of the Chinese tanners’ statement. 

Messrs VErnet and Nguykn-Buc-Lokg subsequently investigated the 
tannin content of bark taken from different parts of Vo -Bnoc, and found 
by analyses, that it decreases from . he base to the top, but that the bark 
of the branches is nevertheless very useful, as it contains a large amount 
of tannin. On the other hand, there is but little tannin in the trunk bark, 
though that of the twigs is tanniniferous enough to pay for extraction. 
The wood and bark of every part of the Vo-Gia, however, is of industrial 
value, but the tannin content of the bark varies greatly, according to the 
age of the tree and the part of the tree from which the bark is taken. 

872 - The Improvement of West African Varieties of Rubber. — van pelt (Head of 
the Rubber Service of the Institut Colonial de Marseille), in the Bulletin des Caoutchoucs 
de I'Insiitut Colonial de Marseille, 1930, No, i, pp, 58, Marseilles, xoco. 

The defective preparation and wilful adulteration of African rubbers 
has caused them to have depreciated to such an extent that some kinds 
can find no purchasers when offered for sale. 

M. G. Van Feet, Chief of the Rubber Service of the Marseilles Ins- 
titut Colonial, who was sent on a Mission to West Africa with the co-ope- 
ration of the principal commercial houses of F, W. A., has returned af- 
ter spending 9 months in Guinea, Upper Senegal-Niger, and the Ivory Coast. 
In the course of his travels, M, Van Feet investigated the conditions of 
the African rubber industry, and tried to discover how it would be pos- 
sible to remedy the depreciation of the product. The conclusions arrived 
at by this specialist are given in his report. 

It became apparent that if it were in reality a question of technique, 
it would be necessary to study, from a general point of view, the organi- 
sation of the country and the methods of work adopted both by the Euro- 
peans and the natives. Only in this manner would it be possible to obtain 
the data necessary for deciding upon the best measures to advise, and to 
feel assured of their feasibility. 

The report is divided into the following 3 parts : 
il) French Guinea: I. The Guinea Offiee; ll Cfiping» 
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B) Ivory Coast : I. The improvement of the native prochwts : 
II. Cf '^ ping . 

C ) Organisation or Production. 

A) P'rench Guinea. — (i) The Guinea Rubber Office : Guinea 
rubber is a Hane rubber obtained from Landolphia, therefore it lias natu- 
rally much tensile strength and is relatively little liable to great altera- 
tion, such as stickage. This places it in a higher class than the Funtu- 
mi a rubber which comes chiefly from the Ivory Coast. 

If, like all African rubbers, Conakry “ Red Mgger has been sold at 
prices considerably below that fetched by plantation rubber, it must be 
admitted that, far from going from bad to worse, it has been able, since 
the serious crisis of 1914-1915, to regain a most satisfactory position on 
the market, and the credit of this is due to the Guinea Office, 

This Office was fortunately established in time (September 18, 1918) 
to permit of the application of the only means by which wild rubber could 
continue to compete satisfactorily with plantation rubber. It aimed at 
giving a guarantee that all the tested rubber exported had been thoroughly 
sorted, and that all the badly prepared, or adulterated portions had been 
removed. This practically corresponded to the use of a trade-mark en- 
suring the quality of the rubber sold under its auspices. Before the 
Office was established, the rubber was tested in a very unsatisfactory 
manner by the Custom House Officers. 

At the Guinea Oiiice, which works under the auspices ol the Conakry Cliamber of Com- 
merce, the sorting of the rubbers is based upon individual examinaiion of all the blocks or 
strips, composing the more or less compact masses sent from the purchasing factories to the 
port for shipment. This sorting, which necessitates the complete disaggregation of these 
masses, is carried out by a specially- trained native staff under the direction of a Euroix;an. 
Any consignment that is still damp is re-dried, and only sorted when all the moisture lias 
been removed. All blocks or strips containing impurities, or showing traces of alteration, are 
rejected. 

The rubber passed by the Office is exported in sealed sacks. The rejected rubber may be 
exported by the owner, but only on condition, that he pays a fine of 5 fr. per kg., and that 
the bags are marked “ adulterated rubber. ” 

It may well bj’* supposed that the effects of such severe regulations were soon shown. In 
the course of the first season (1916-1917) the Office rejected as much as 25 and 30 % of some 
consignments; after the second year (1917-1918), the percentage of rejected rubber rarely 
exceeded 15 % in the worst cases, whereas in the majority of the consigtiments, only irom 
3 to 4 % were refused. In 1918-1919, the average number of rejections exceeded 3 %. 

By means of very careful collection, theoretically it would be possible 
to obtain a much higher standard than that required by the Office, but 
given the difficulties of getting workers, and the apathy and sloth of the 
natives, the degree of puxity exacted by the Office is the highest that it 
is possible to obtain in practice. 

The Office has clearly demonstrated the superiority of the block 
over the strip (i), the former being more easily tested. 


(i) As is well-known, the blocks and strips are obtained by the native tapper placing 
upon the incisipn small cords of coagulated rubber. , (Edt) 
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The author thinks that the working of the Guinea Rubber Office 
could still be improved. For this, it would be necessary to 'have at Co~ 
nakry a w^orking expert technical kah in close connection with a scientific 
staff,"* such as that of the Marseilles Institut Colonial. All that then Would 
be needed wuuld be to collect the data obtained from the examination of 
the rubbers in question, which could be used in classifying the products, 
and form a basis for improvenients in the methods of preparation. 

II. — Creping. — So far, only the possibilities of improving 
rubber by different methods of sorting, or collecting it have been consi- 
dered* It now remains to be considered how to put the Guinea rubbers 
on the market, after freeing then by mechanical means from their impu- 
rities, that is to say after crewing (i). 

Ill a previous paper on the subject of the creping of African rubbers, 
the author principally aimed at bringing forward all the conditions requi- 
red in order to ensure the maximum chance of success to this operation, 
should it be carried out by the importers. He then points out that crep- 
ing should not merely be a means of cleaning the rubber, but a method of 
creating standards for wild rubber, each type being ch .racterised by cons- 
tant properties. 

With a view to determining the conditions under which it would be 
possible thoroughl}" to carry out the operations necessary for the complete 
creping of Guinea rubbers, the author sets forth the results to be attained: 

(1) To obtain after washing, a pcrfectl}^ dean rubber retaining, after the process, the 
maximum of its original properties. 

(2) To carry out the washing, creping, and drying, under such conditions that a pure 
homogeneous standard product is obtained. 

If valuable results are to be obtained from the experiment, it is necessary (the details 
of the operations being lixed and maintained constant) never to introduce more than one 
variable factor at a time (for instance : duration of washing, temperature of the water used 
for soaking, etc.). ^ 

(r) Soaking;. — It is necessary to determine : {a) The length of time necessary to soften 
the masses of rubber sufficiently ; (6) the temperature ol the water in the process : (c) it is also 
well to test the acidity of the rubber when put to soak, and to find whether the alkaline soaking 
water has a g<x)d effect upon the rubber by causing it to vulcanise more readily (the presence of 
very small amounts of acid are known to retard this process). 

(2) Washing. — The work of the “ Universal Washer ’’ must be distinguished from that 
of cr€pe washers. In the case of each kind of rubber, the following data are to be detennined ; 
{a) The content of mechmrical impurities and the loss on washing; [h) the minimmn time of wash- 
ing required to remove these foreign bodies ; [c) the best iiieaiis of counteracting any bad 
effects produced upon the rubber by the mechanical treatment during washiiig, and the condi- 
tions necessary to reduce them to a minimum. 

As a regards the last point, the author states that the bad effect oi craping and washing 
on the tensile strength of the rubber has been greatly exaggerated. This is especially the 
case with mixed African rubbers, tliat are washed some time after coagulation, whereas the 
plantation cr^pe coagulum from the Far East is treated while yet fresh. 

The mechanical process can be controlled by carrjdng out vulc^inising tests on samples 
of rubber that have been washed for a shorter or longer time. Further, by referring to 

(i) See R., Jan., 1920, No. 119. [Ed.] 
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previous experiiiicnts 011 the effect of the temperature of the soaking water, it will be seen 
whether it is necessary to alter this factor, 

(3) Dry/ag. — Three factors come into play : (j) The thickness of the crapes ; (2) The 
tempera litre Oi the iliyiiig chamber (this is of special importance in the case of rubbers that 
are iiiciineil to stick) ; (3) ventilation (natural or artilicial). 

The author describes in detail all the operations to which the rubber 
should be subjected in the creping-factor}^ viz. (i) soaking ; (2) washing ; 

(3) drying. 

The treatment that has been proved by experiment to be the best for 
a given rubber, should alwa^^s be applied in exactly the same manner. 
It is only in this w^ay that it will be possible to create standards for 
rubber. 

The extent of the scientific investigations required would entail the 
establishment of a laboratory at Conakry, W'hich is hardly possible ; fur- 
ther, even the mechanical ashing cannot at pre^eni be carried out there, 
as creping ivS intimately connected with preliminaiy laboratory work. 

The author states that if Conakry were selected for the site of the 
creping" factory, many of the difficulties he had anticipated prior to his 
voyage to Guinea with regard to its installation would he overcome, as 
the supply of physically pure water, motive force, and labour would then 
constitute no difficulty. 

The climatic conditions, however, constitute a very serious difficulty; 
especially the fact that the year is divided into a clearly marked rainy 
season, and a dry season. The extreme humidity of the atmosphere 
during the former renders it impossible to dry the washed cr^pe by na- 
tural means. Unless recourse were had to special drying-apparatus, a 
cr ^ping-factory could only work under favourable conditions during the 
6 months of the dry season, that is to say, from November to April, 
The consignments of rubber arriving during this time would have to be 
stored until work was resumed or else shipped to Europe without the treat- 
ment the other rubbers receive. 

The author has studied the question of the machinery and stafi ne- 
cessary for installing a creping-factory in Africa. 

Taking into account the fact that work can only be done during 6 
months of the year, and at the rate of 25 working days per month, i. 
e., a total of 150 days, a factory with 1000 tons of rubber to cr^pe (a 
quantity which the writer states is the average annual production of the 
Colony) would need plant capable of treating 6 % tons a day : 7 sets of ma- 
chines, each consisting of i universal washer and 2 cilping-washers. 

Another arrangement, which would obviate the use of so much plant, 
would be to work the factory continuously throughout the dry season, by 
employing 3 gangs of workers on 8 hour shifts. Under these circum- 
stances, a factory with 3 sets of apparatus would suffice. As, however, 
the native staff requires constant supervision, this would entail doubling 
the European staff. 

Seeing that the natives have to be taught their work and cannot be 
depended upon, the author considers that it is not advisable to carry on 

[sw] 
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the work only during the dry season and that it would he better to con- 
sider the question of installing an artificial drying-plant that would allow 
of operations being continued during the whole year. 

All things considered it would be best/ then, if the importers them- ^ 
selves carr3" out the crepiiig. During the time that must elapse before 
the operation, the scientific laboratory and the factory should be ins- 
talled in Europe. Eater on, when all the woking details are established 
and the special vStafi formed, the whole plant could, if it appeared eco- 
inically advisable, be transported to Conakry, where the rubber would 
be concentrated 

ilfter examining the circumstances in which it would be possible for 
the importers to undertake the creping, the author considers that they 
would have every chance of succevss in starting this autonomous industry. 

They would in fact find themselves in such a situation that, as regards 
the mechanical cleaning of rubber, they would obtain results far superior 
to those obtained b}^ manufacturers in their factories. 

B) Ivory Coast. — Most of the rubber in the Ivory Coast is ob- 
tained from Funiuntia, and though there are also large quantities of the 
liane, Landolphia, smiilar to that yielding the Guinea rubbers, tree rubber 
has alwa3’^s taken the first place. 

Funhmua rubber is inferior to that from Landolphia, and has less 
tensile strength ; a block of the former offers more resistance to stretching 
than a similar piece of the latter) ; its resin content is high (it may amount 
to from 7 to 15 %), thus needing more sulphur in \nilcanising ; and it 
has a great tendency to stick. 

Plantation rubbers caused a considerable fall in the prices of jFww- 
tumia rubber which reached the market in a bad condition, owing to the pre- 
sence of impurities, to stickiness and intentional adulteration. So much 
had it depreciated that at times no purchaser can be found for the consign- 
ments. 

Utibber is no longer allowed to be made up in ** lump '' as formerly, 
but has to be formed into thin blocks, or “ biscuits ; this tends to 
hinder fraud, but it cannot affect the sticky alteration that takes place 
in the rubber itself. 

It was formerly supposed that the stickiness was due to microbio- 
logical action, but more recent investigations would seem to show that the 
alteration is caused by depolymerisation followed by the oxidation of the 
rubber. Before starting on his mission, however, the author had examined, 
at the Marseilles docks, many samples ot Funtumia rubber from the Ivory 
Coast, and had found that the sticky zones seemed to be formed around 
imperfectly dried pockets from which the uncoagnlated serum and latex 
had not been able to exude. This observation suggested a line of work 
for the experiments that he intended to make during Hs voyage. 

In the case of he Ivory Coast, just as in that of Guinea, it was a ques- 
tion of directly improving the quality of the rubber by changing the me- 
thods of preparation, and of subsequently seeing whether it would be 
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possible and desirable to undertake the mechanical purification of the 
rubbers of the Colony. 

I. — - The imp'ovcment of the native methods of prepamtion. — It 
has been seen that it was the direct intervention of the trade, by means 
of the Rubber Office, that vSaved the situation, as far as the rubbers of 
Guinea vere concerned. No such Office exists on the Ivor}?- Coast, though 
it is greatly needed on account of the very bad qualit}?- of the rubber. The 
only measures that have been taken are : (i) The enforcement of a de- 
cree prohibiting the preparation or sale of rubber in other form than 
that of “ biscuits ; (2) the enforced inspection by the Custom Officers, 
assisted by a dealer, of all consignments of rubber on their arrival at the 
port of exportation. These measures proved wlioEy insufficient, the ins- 
pection being a mere formality, and carried out in a perfunctory manner. 

The author is, however, at pains to prove that certain "measures might 
be taken which w^ould ensure an improvement in the Ivory Coast rub- 
bers. Some of these have to do directly -with the preparation, while the 
others are of a general nature. 

The Ivory Coast natives coagulate the latex with boiling water, 
and as M. van Pelt had come to the conclusion that no better method 
could be deffised, he devoted his attention to improving it to the utmost, 
in order to obtain rubber of the best possible quality. Experiments made 
at the Bingerville laboratory led to the following conclusions : 

(1) The volume of boiling water should be at least 4 times as large 
as that of the latex to be coagulated. 

(2) A large number of portions of latex ought not to be successively 
coagulated in the same boiling water, as the accumulation of serum due 
to each of the previous operations greatly decreases the coagulating power 
of the. water. The coagulum obtained from vrater containing a large 
amonnt of serum, is dark and is less easily stretched. 

{3) The had effects of an excessive amount of serum and water, 
both as regards the colour and keeping qualities of the rubber, showed that 
it was necessary to make the coagulum into biscuits containing as little 
serum and moisture as possible. This can be done by the help of a small 
hand cutting and stretching machine. 

II. Creping. — Theoretically, the need for creping this rubber is 
disputable for, as FtmUimia is a tree, its latex can be extracted in a 
sufficiently clean, pure condition. In practice, however, creping is in- 
dispensable, as when the natives work alone and without any competent 
control, the results of their labours leave much to be desired. 

The author thinks that as the climate of the Ivory Coast is even 
more damp than that of. Conakry, any factory set up there would have 
to be provided with artificial drying-plant, for a factory only working 
during the dry season is quite out of the question. 

It is necessary to begin by setting up sucb a factory in Europe ; if, 
after the creping is working properly and the results of the operation have 
been tested industrially, it is found that the return is sufficient to warrant 
the expense entailed in transporting the plant to the Colony, this could 

, [8ia] 
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tlien be done’, and tlie whole factory might be removed to the place where 
the rubber is collected for shipment. 

C) Organisation of production. — The mistakes that have been 
made with regard to African rubbers should serve as a w^arning that ought 
not to be disregarded in the case of the other products of West Africa. When 
rubber was selling at a very liigb price (15 to 20 fr. per kg,), no trouble 
was taken in its production, as no matter how inferior its quality might 
be, it was sure to find a purchaser. 

The natives and dealers, who were often unscrupulous, cared onl}^ 
for the present gain, and gave no thought to the future. Is w^^as only wlftii 
large supplies of rubber reached the market, that an}’' trouble was taken 
to improve the quality of the product, and it was hoped that this would 
be effected by the help of administrative measures. Unfortunately, 
everywhere, and in West Africa in particular, there is a great difference bet- 
ween making a decree and ba\dng it carried out. This is a commercial 
matter, and those interested must follow in the steps of the Guinea Office. 

The author drawls attention to the neglect from which other French 
West African products are suffering (palm-oil for instance) and states that 
no time should be lost in tr3?iiig to improve them as much as possible. 
The organisation and development of production are the only means by 
which so-called savage countries can be made more civilised. What is 
required is an understanding betw^een the traders. The commercial 
companies must see that their produce, rubber, etc., is properl5r prepared ; 
they need competent experts and of common accord and at their joint 
expense, they should provide a complete technical research organisation. 

It must, however, be well understood that the suggevsted improve- 
ment and increasing of the rubber production by means of changes in 
the native methods are only temporary expedmnts, and the real object 
is the introduction of systematically worked, regular plantations. 

The plantation system has proved so satifactory in the East that it 
might be advisable, even now, to make plantations of latex-yielding 
trees in West Africa. This does not apply to other trees the systema- 
tic cultivation of which is .still on trial in other countries. 

The idea of making plantations at once. raises the question of labour 
in Africa. By the use of machines, however, this could be supplemented 
to a certain extent, and on tbe other hand, the natives could easily be at- 
tracted to the plantations by providing them with confortable dwellings, 
good food crops, and hospitals, etc. For these very reasons, the sani- 
tary condition of both the European and native staffs is, as a rule, better 
in the Eastern Colonies than it is in Africa. 

The author is convinced that the moment has come for the large 
African companies to take these steps. It was for the very purpose of 
finding a solution to the difficulties set forth above, that two of the most 
important of these companies the Compagnie Frangaise de FAfriqtte Oc- 
eidentale, and the Compagnie commerciale de FOuest Africaiii, entrusted 
to the author the mission which he carried out under the auspices of 
the Colonial Institute of Marseilles and of which he now renders account. 
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873 - Coconut Milkj It is Characters, Composition andUses. — A.,m theS«/- 
'Uiin economijite de Vlndochinc^ Year XXIir, New SetieSi No, 140, pp.125, figs, i, dia- 
grams 4. Hanoi-Haipli.ong, Jan. Feb. 1020, 

Much has been written about the coco palm [Cocos nncifera hinii.) ; 
certain parts if its truit, such as copra, have been the subject of careful 
study, and used in many different ways. The milk found in the cavity 
of the nut is certainly one of the products that has been least analysed, 
and therefore ver3' little is known of the details of its composition. Wher- 
ever the coco-nut palm grows, however, the inhabitants make great use 
of the milk. 

The author principally deals with the coconuts of Cochin-China, 
where there are 4 chief varieties of Cocos nncifera : those known as ''' Bi '' 
and Ta " 3^ield much copra, but little is obtained from the “ Tua 
variet}", and still less from the '' Xiem 

The nuts of -the first two kinds are almost exclusively used tor their 
milk, which is taken fresh. The ” Bi ” variety of coco palm bears large 
fruits, and is already intensively cultivated in a good number of planta- 
tions. The third variety is most grown in the provinces of Gia-dinh, 
Mytho and Bentr{\ The Xiem variety is rather common in the pro- 
vinces of Gia-dinh, M^dho, Bentre and Xhudaumot. The author mentions 
a certain number of analyses made previously by different investigators, 
but the results were very incomplete and inaccurate. The new expe- 
riments required were carried out at the chemical laboratory of the Pas- 
teur Institute at Saigon, and the author, gives a detailed account of 
chemical investigation of coconut milk, which varies greatly according 
to the variety, the age, and the region where the tree grows, as well 
as according to the season, the degree of ripeness attained by the 
fruit, etc. 

The author only devoted his attention from a practical and utilita- 
rian standpoint to the milk of the fully-devel#ped and unripe nuts of 
the Xiem and I^ira varieties, and to that of nuts with ripe copra. 

i) The coconut milk from fully-developed and unripe fruits of the 
Xiem and Lud varieties. — The average amount of directly reducing su- 
gars (ieviilose, glucose) present per litre of the milk of these nuts, may 
be reckoned at from 50 to 55 gm. There are usually about 3.5 to 5.5 gm. 
of salts, consisting, for the most part, of potassium salts, sodium chloride, 
lime, and phosphates. 

Wlien the milk is required for drinking, it is best to select green nuts 
which are quite developed and have their cavity as full as possible. As 
the nut ripens, the milk becomes poorer in sugars, and the salts content 
increases, so that it is no longer a pleasant drink, and does not quench 
thirst. Further, if the salt taste is too pronounced, it may have other 
disadvantages. If good nuts are selected, and this only requires a lit- 
tle practice, the milk when taken in moderation is a wholesome, pleasant 
drink for tropical countries, costing little or nothing, and saves the use 
of other food. The coconut provides travellets in the bush with excel- 
lent food, and its milk affords a refreshing beverage to town-dwellers. 
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2) The milk of ripe plantation coconuts. — Copra-yielding nuts, 
while still green, give, like the other varieties mentioned, milk of the first 
quality, but as they are grown for their copra, they cannot be gathered 
till the}^ are ripe. At this time, as is shown by the author's analyses, 
the amount of sugar falls to 20 gm. per litre, the numeral content rises 
to from 5 to 6 gm., and the proportion of nitrogen compounds also 
slightly increases. The author advises feeding this milk to stock ; if 
used for this purpose, it must be collected in a cleanly manner and given 
to the animals a few hours after the nuts are opened. The coconut milk 
can be added to the animals drinking-water ; experiments in this con- 
nection are being carried out by M. Girard. 

The author urges the planter not to waste coconut milk, even if only 
on account of the potassium salts it contains. It it is not intended for 
the use of stock, it can be collected in vessels, and before, or after fer- 
mentation, a little slaked lime, or phosphate of lime, can be added, so 
as to form a mixture to be used as a manure for heveas or coconut 
palms. 

The adulkration of com' milk with cocomit milk. — This is done 
more frequently than is supposed, but the fraud is easily detected by 
means of chemical and microscopic analysis, in the way described by 
the author in his article. 

Coconut ■ milk used in medicine. — From its composition, coconut 
milk has therapeutic properties, and is a true vegetable serum, as well 
as an ordinaiy’’ beverage. Very interesting experiments have been made, 
at the Saigon hospital, upon patients suffering from beri-beri, neurasthe- 
nia, malarial anaemia, pneumonic influenza, etc. The experiments will 
be resumed, but so far it can be stated that : 

(1) Coconut milk taken in moderation, that is to say, to a maxi- 
mum of 500 gtn. daily, is not poisonous ; green, fully-developed, but 
unripe nuts must be chosen. 

(2) Coconut milk has undoubtedly diuretic properties, and seems 
to have a beneficial effect upon many acute, or chronic, cases if the kid- 
neys are not obstructed. 

In short, in the colonies, at great distances from well-supplied and 
equipped hospitals, coconut milk is most useful, as it is a medicinal 
solution which is easy to procure, sterile, cheap, and efficient. When re- 
moved from the nut, filtered, and sterilised in an autoclave, it will keep 
a long time- . 

Coagulation of rubber latex. — In some newspaper articles, coconut 
milk has: 'been recommended as a coagulant for latex. The author has 
made some experiments on this subject, using 4 cc. and 6 cc. of coconut 
milk to 100 cc. of latex; at the end of 48 hours, however, coagulation 
was still incomplete and the latex was of a brown colour. With age, 

in contact with air, coconut milk becomes acid , thus if the acid content 
at the time the fruit is opened, is 0.37 gm. per litre, it will have increased, 
after II days, to 8,88 gm. If it were used at this time, it might after 
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being clarified, act as a good coagulant for latex* But if the process 
depends upon the action of the acids, pure acetic acid, which can easily 
be added in the amount requirea, is preferable. 

874 - A Contribution to the Study of the Citronellas. — Schaeffer, in UA'p'Ofwmie Colo- 
n-ial, Bulletin mensuel du Jardin Colonial^ New Series, Year, IV, No. 27, pp. 65-73 ? 
No. sSy pp. 114-118, No. 29, p. 16S-169 ; No. 30, pp. 192-20S, figs, photograplis. Paris, 
1919-1920. 

The citronellas belong to the genus Cymbopogmi of the family Gra- 
mineae, and are plants that yield essential oils. According to Br. P, 
Sxap:p (i), the genus includes : 

(i) “ Palmarosa : C. Martini Stapf. var. Motia = Aniropqgon 
Mmimi Poxb. 

{2) “ Ginger Grass : C. Martini Stapf var. Sofia = A. Martini 

Poxb, 

(3} “ Temon Grass : C. citratus Stapf. = A. citratm D. C. 

C. flexuosus Stapf 
C. pendulus Spapf. 

C. colorahis Stapf. 

{4) “ Citronella ” : C. Nardus Rendle var. Linnaei (typicus) 

Stapf. 

C. Nardus Pendle var. confertiflorus Stapf, 
C. Nardus Rendle var, '' Tena-batu 
C. Winterianus Jowitt, Maha-pengiri 
The author studies these different varieties successively. The cul- 
tivated citronellas are C. Winterianus Jowitt, or, Maha-pengiri and 
C, Nardus Rendle, or “ T^na-batu 

He also studied the citronella in Ceylon and in Java from the stand- 
point of cultivation, uses, and trade. By distillation, oil of citronella is 
obtained,- this consists of geraniol and citronnellal, which are employed 
in perfumery and soap-making, chiefly on account of the strong rose scent 
of the geraniol. After distillation, the citronella stalks are used as fuel 
in steam-generators, and can also be made into paper. 

The cultivation of citronella is much to be recommended on account 
of the growing demand for geraniol, and tjie many ways in which citro- 
nella oil is employed. The best variety to grow is “ Maha-pengiri as 
the oil it yields is- of superior quality. This plant requires a very hot, 
damp climate, and a rich soil. The cultivator must have plenty of la- 
bour at his disposal if a paying cropisto be obtained. 

The French colonies, thanks to protective duties (which ahiount to 
an actual bonus of i fr. per kg.), could cultivate citronella to great advant- 
age for the purpose of supplying the Paris market with essen- 
tial oil 


(i) Kem BulleUn^TAo, 8,1906, pp. 302-364, .The Oil Grasses of India and Ceylon. 
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S75 -» Hie Colas of Indo^Cliina. — Vernet, g., Ngtjyen-van-Libng and Nguyen- 

Duc-LonGj, in the Bulletin aaricole de Blnstitut scientifique de Saigon, Year II, No. 5,. 

pp. i5I"I56. Saigon, May 1920. 

The variety grown in Indo-China is Cola niUda mixta ^ for it has 
only 2 cotyledons, and its seeds are red, white or of various interme- 
diate shades (i). 

Different Indo-Chinese Agricultural Stations have possessed some of 
these trees for , a long time, but as they are few in number, they have 
hitherto only been used as a source of seed, or cuttings when required. 
Planters have naturally hesitated to cultivate the plant on a large scale, 
as it has no certain future before it. 

There are, so far, no regular Cola plantations in the country, though 
on many concessions there are sufficient trees for the fruit to serve as 
a basis of a certain amount of trade. 

All soils do not appear to be equally well-suited to C. nitida ; thus, 
at the Honghiem Experiment Station, the average yield in 1916 was 
only 6.45 kg. fresh nuts per tree, although their caffeine content was 
very good. 

Some of these trees exist at Sudi-Giao, in the plantations belonging 
to the Pasteur Institute, but their yield has always proved extremely 
irregular, and whereas certain of them have borne large crops, others are 
completely sterile. Some trees that fruited regularly hitherto, now 
produce much less, owing to their having been gradually buried in the 
midst of a hevea plantation, where the thick shade prevents the fruit 
ripening. 

If, however, the crops at these two Stations are unsatisfactory, this 
is not the case everjrwhere in Indo-China, especially on certain red soils 
of Cochin-China. In fact, M. Girard planted ii cola trees on his con- 
cession at Suzannah in 1913 ; they are now 7 years old, and although all 
the crop has not yet been gathered, they produced between November, 
1919, and March, 1920, 418 kg. of fresh nuts, i. e., 38 kg. per tree. 

"The authors deal solely with nuts from the Suzannah Station (2) 
supplied by M. Girard, 

The size of the fruit and the nuts is very variable. It can be said 
that, as a rule, the fruits that ripen first, and those gathered at the height 
of the season, are finer and contain larger kernels than the late ones. Ge- 
nerally speaking, the finest fruits have the largest kernels. Sometimes, 
owing to the abortion of some of the ovaries, each fruit has very few kem- 


(i) Iti Ms article sur les kolatiers du jardin ^conomxque de Singapore ” M. E. 

MAimEU writes in The Gardens Bulletin of the Straits Settlement ^ Nov. ii, 1918 : Cola 
indnd^ tiio&e trees having only 2 cotyledons and Cola acuminata those with more 
than 2 cotyledons. The kernels or nuts ” of the cotyledons trees are considered the best ; 
the natives of W^'est Africa (who are great consumers of cola nuts), prefer them to those 
home by trees with more than 2 cotyledons.” 

3 vmieties of Cola nitida are known, viz., (i) C. nitida alba with white kernels ; (2) C. 
nitida ruhta with' red kernels : (3) C. nitida miata which both white and red kernels. ■ (Ed), 

{2) Mention has already been made in the Review of the fine heve^ plantation at Su- 
zaimah. 'See 'R,, Eeb., 1919, No. 205 and Jan., 1920, No. 50. (Ed.) 
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els, but these groM to a great size, and are larger than the finest usually 

produced. 

The greatest variations observed by the authors in the weight of the 
seeds was between 8.2 and 43*3 the case of fresh specimens^ where- 

as the weight of the fruits varied between 256 and 631 gm. 

The white pulp surrounding the seeds contains nearly 9 % of sugar, 
from which by fermentation, about 4 %of absolute alcohol can be obtained. 

Hitherto, the cola nuts are the only part of the fruits regularly used, 
e. g., in medicine in the preparation of different extracts and wine. In 
the country where they grow, they are much eaten by the natives, and 
they enter into the preparation of different European food products, 
after being mixed with sugar, chocolate, various kinds ot flour, etc. 

In the manufacture of alcoholic extracts, the dry powdered seeds are 
extracted with 60 % alcohol, and the ex±ract thus obtained is concen- 
trated nntil one litre of the solution contains an amount of extracted 
matter corresponding to i kg. of dried seeds, or in other words, until 
this alcohol contains 12.5 % of dry extract (Codex 1918, and Dr. BxiS- 
SEMORKTs' formula). 

When fresh fruit is used containing 40 to 50 % of moisture, more 
highly concentrated alcohol may be added ; in such a case, the authors 
used 75 % alcohol. 

The following two analyses will give an idea of the liigh content of 
cola nuts from Cochin-China : 


Analysis No, 2303. 

1) Matter extracted in a SoxMet in 75® alcohol . ... 15.34 % of dry nuts 

Ash of extract 0,32 » 

2) Matter extracted in a SoxMet in 75® alcohol 13.11 5> 

Ash of extract 0.27 » 


Analysis No. 2306. 


Moistnre % of raw material, dried . . . . 
Nitrogen 1.183 %, expressed as albuminoids 

Glncose 

Saccharose 

Starch 

Cellulose 

Tannin 


U5 

I ^^2 Os 

i 0^0 

r K2 o 

\ Si O2 and not estimated . 

Caffeine 

Theobromine 

Colouring matters and not estimated 


0.850 % 

7.387 

1.189 

0.277 

70.670 

2-333 

7.907 . 
0.345 

0.030 

0'.38o 

0.296 

3.181 

o.lOS 

1.927 

traces 


1 00.000 

[8T5} 
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In the same fruit, sometimes the dark seeds, and sometimes the 
Eghter ones, are the richer in alkaloid, so that, there is no correlation 
between the colour of the seed and its caffeine content. 

Cochin-China cola nuts have a very good average caffeine content, 
and the authors found that it varied from 1.19 to 2.39 % of the dry nut, 
whereas the powdered nut of commerce contains from 1,25 to^ 2.2 %. 

With a view to the utilisation of the nuts grown in Indo-China, the 
authors suggest that the concentrated alcohoEc extract should be made 
on the spot, instead of sending -the dried fruit (which may become mouldy 
on the voyage) to Europe. In this way, products with a finer flavour 
would be obtained. 

According to the researches of Gonis and Arnatod, a portion of the 
caffeine is combined with the red colouring matter of the cola nut, 
and this organic salt splits up progressively in the organism. To this 
peculiarity is due the prolonged action of caffeine when used in this form. 

.. Messrs Gokis and Arnatjub have also shown that this organic salt 
disintegrates gradually during the drying of the cola nut under the in- 
fluence of a special diastase that is present. It was for the purpose of 
preventing the disintegration that the idea was entertained of destroying 
this diastase before the nuts were dried, so as to preserve all the original 
value of the product. They advised that the nuts should be exposed 
in an autoclave for some minutes to the action of a temperature of IQ5°C, 
or else immersed for a few minutes in boiling 90 % alcohol. These in- 
vestigators also prepared their “ intraits (i) of cola by treating the 
freshly-ground nut with 90 % boiling alcohol. 

876 - ‘*Tam Thi.t” {Panax repens (?)) a Medicinal Plant Serving as a Substitute 
for Ginseng* — Crevost, Ch. in the BiUletin economique de VIndochine Year XXIII, 
New Series, No. 140, pp. 107-110. Hanoi-Haiphong, Jan.-Feb„ 1920. 

Tam-That should be very carefully examined in order to settle its 
botanical identity, many different opinions having been held on the sub- 
ject. It appears that the plant has been correctly determined as Panax 
fepens Max., an Araliaceae of the same order as ginseng. 

Its rhizomes yield a medicinal substance said to be the nearest sub- 
stitute for true ginseng {Panax Gimeng Kess.), which has a wide-spread 
reputation as a tonic stimulant and aphrodisiac, which builds up the 
strength of convalescents, and especially of women after childbirth. 

The author deals with the cultivation of Tam-That ”, and the trade 
in its rhizomes. He has reached the following conclusions : — 

^ Being a long-lived plant, it cannot be grown in high latitudes as 
easily as an annual like the opium poppy ; for this reason, it can only 
be^ cultivated by well-to-do persons, and would not suit most of the moun- 
tain peasants. Nevertheless, it would be worth while cultivating it more 
intensively in those high districts where it has already established it- 
self to some extent, and substituting it in a considerable measure for the 

(i) ” are soiutioos cwataiiuiig vegetable principles ia the satoe bhexnical coa^’ 

ditim as ttcBe founii in the living plant. {Author's note) 

[8J5-8«i 
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poppy. ‘This has been done to a certain degree in Yunnan, so that there 
is nothing to prevent the same course being adopted in Tonking. The 
product, like ginseng, is a panacea and not a drug for the cure of any 
specified disease, but no doubt, it would be used ' in Europe. Even if it 
found no market there, howevever, its intensive cultivation in Tonking 
would still be advisable, the only disadvantage to be foreseen being a pos- 
sible fall in the price of the rhizomes, but this is a fate that awaits many 
other crops. 

377 - The Frimativo di Gioia” (Eariy Gioia) Vine. — Musci, G. and sannino, j. a., 
in the Rivisin, di AmpcIo‘:imfia Year I, No. 2, pp, 1-5, figs i. Alba-Livorno, Jannary 15, 
1920; No. 3, pp. 36-37, Febraary i, 1920; No. 4, pp. 49 ' 5 i, February, 1920. 

Prof. Sannino gives an exhaustive summary of the monograph 
written by Prof. G. MxJSCi (Royal Technical Delegate, Director of the Bari 
Consortium for the Protection of Vine-Growing) ; and appends some short 
observations. 

“ Primativo di Gioia is a vat grape which appears on the Italian 
market during the last 10 days of August. This vine, which is also 
known simply as Primativo or Primaticcio belongs to the hilly 
zone of the districts of Gioia del Colle and Santeramo, which is composed 
of the spurs of the Murge, the lower slopes losing themselves in the rich 
alluvial plain of the Matine. On these hills, which rise from 400 to 500 
metres above sea-level, it finds the most favourable conditions of growth, 
for the number of calories necessary for ripening its fruit is considerably 
less than that required by the other varieties cultivated in Apulia. 

Primativo” grapes are largely imported into Prance, where the 
must is mixed with that obtained from local grapes, because it imparts 
to the wine a bouquet much resembling the flavour of certain French 
wines. ' 

Kothing is known of the origin of this vine, but some persons have 
regarded it as s. degenerate Burgundy Pinot, and others have identified 
it with the Cesanese vine, but Sannino has pointed out that there is a 
great difference between the leaves of these 3 vines. As Pueeiat ob- 
serves, in Milk mriStes de Vignes'\ the Gioia ''Primativo” much re- 
sembles a black Piedmontese " Dolcetto The researches of Musci 
have revealed that towards the end of the XVIII century, a vine was 
selected at Gioia del Colle which was more adapted than the others to 
red soils (" terre rosse ”) (i) and should produce early abundant, and 

(i) This eartb is rich in hydrated sesquioxide of iron mixed with varying proportions of 
day and at times silica, but rarely lime. It is formed beneath the upper layer of soil and is 
derived from the disintegration of the compact limestone on the subsoil. Although this red 
earth is sometiines more then 80 cm. thick, it is oiten much less, and occasionally thins out 
altogether, in which case, the compact calcareous rock of the subsoil in exposed. The lime- 
stone is traversed by conchoidal fractures in some places; the strata are usually i m. thick, 
and are either horizontal, or slightly inclined. Occasionally, intercalary beds of a few centi- 
metres thick occur, but as a nile, the rock is uniform, showing no signs of stratification. 
Tins red earth belongs to the cretaceous, and as laas been shown by Bb GiorOio it corres- 
ponds to the “ terra rossa ” of Frioul, the Carso, and Albania. From the lithotogical and stra- 
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excellent grapes. It is owing to its early ripening that this vine was 
named “ Piimativo From Gioia de Colle, it spread throughout Apulia, 
and was grown a little in Basilicata. If its identify with Dolcetto can be 
proved, the Primativo '' variety is the vine most cultivated in Italy. 

"The Gioia Primativo '' has the following chief ampelographical 
characters : — 

Stock rather vigorous ; habit upright. 

Shoots of average length and diameter; internodes short, striated, 
and wine-coloured, the tint becoming darker near the nodes. Fhe latter 
are regular, and bear average-sized, prominent, spherical buds ; tendrils 
few and bifid. 

Buds downy, green, and bordered with red. 

Ad^ilt leaf of average size five-lobed, upper surface rather bright 
green, not glossy, smooth, flat, supple and glabrous ; the lower surface 
is pale green, rugose, and covered with thick down ; petiolar sinus deep, 
rounded, forming a V, Dentation consisting of one series of irregular, 
slightly-bent, unequal, sharp teeth. Veins raised, inclining to red in the 
centre, tomentose on the lower surface. 

Petiole ®/4 length of median vein, thin, thickening at base, grooved 
throughout its length, tinged with red, forms a right angle with the la- 
mina. In autumn, there are red patches on the leaves ; the latter foil 
early. 

Bunch of average size, cylindrical with long wings. Stalk green, 
penduncie short, slender, herbaceous, woody at base, pedicels short, 
average, green ; brush of average size, white. Grapes usually small, round 
and dark-blue, with thin, glossy, delicate sHns, rot easily. For this 
reason, grape-sellers knowing that Primativo '' does not carry well, 
send the pressed grapes in tanks or barrels. 

Pulp, Soft, fleshy, very ripe, with very sugary juice, a pleasant 
\dnous flavour and characteristic aroma. 

Pips nearly always 2 in number of medium size, long, brown. 

“ Primativo ” is a vine that shoots late, and is therefore little ex- 
posed to spring frosts. It buds during the first ten days of April in the 
Province of Decce, from April 10 to 20 at Conversano, etc., and not until 
the end of April or the beginning of May in the hills of Gioia, Santeramo, 
etc. It is fairly resistant to chlorosis, fairly immune from ftingotis diseases, 
but very susceptible to prolonged drought. 

In Piedmont, Dolcetto buds equally late and also suSers from 
long drought. 


tigrapMcal staadixjint, it is analogoiis to the ^^bolo rosso” of Basilicata, and to the bolo ” 
coveriiig the mountains of Gargano, the hills of Fasano, Ostuni, Cisternino, Eocorotondo 
Martina Franca, Ceglie Messapica, and those of ConYersano, Castellana, Futignano, Nod, 
iUberobello, and the Murge of Canosa, Minervino, Spinazzola, Gravina, Altamura,. Santerano, 
Gioia, Cassano and the Seire of Galatone and Alesano. 

Regarding Urrs ros^e and other soils of Apulia, see R., May, 1919, No. 560 ; jfuly-Sept., 
19x9,, No. 822 February, 1920, Nos. 293 and 304. {Ed.) , ,, 
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In Apulia, “ Priinativo flowers late ; it is nincii affected by bad. 
weather conditions, so that its crop there is uncertain. Cold wet springs 
do much harm to vines planted in deep soil which also suffer considerably 
in rainy damp autumns and winters. Musci advises bleeding, annular 
incision, and the application of sulphur during the flowering season, to 
prevent the flowers falling, and to promote the setting of the fruit. When 
the flow^ers do not fall, “ Primativo ’’ fruits abundantly. In Piedmont, 
Dolcetto '' is not subject to its flowers falling. 

The Primativo ” grapes ripen 'very early : — During the last ten 
days of August and the first days of September along the Adriatic coast 
and on the Salentine peninsula ; from September 10 to 20 at Conversano, 
etc., and from September 20 to October i on the hills of Gioia, Albero- 
bello, etc., according to the date of budding. 

As the skin of this grape is delicate, it gets scorched by the sun in 
very hot seasons. On shadow soils (Hola, Polignano, and Monopoli) 
the grapes wither before they become completely ripe. 

This can, however, be prevented by two extra hoeings carried out 
ten days before the ripening of the grapes. 

The early maturity of “ Primativo '' is of great importance, especially 
in high districts where other varieties do not ripen tiff about the middle 
of October, when heavy continuous rain falls which rots the grapes, or 
the green berries are destroyed by the autumn frosts. Primativo 
ripens at the same .time as Dolcetto andPinot noir, which is the first per- 
iod according to PTOniA'r. 

Primativo '' is characterised by the productivity of its side-shoots, 
w'hich bear the small bunches called “ racemi by M. Mixsci. These 
contain more grapes than ordinary bunches when the vines are thinned, 
or topping before the flowering season causes the development of shoots 
bearing many of these bunches. In Apulia, these grapes ripen and yield 
a light red wine, rich in adds. M. Musci adwses the removal of these 
shoot-bunches, if ordinary blending wines are required, and for this 
reason it is better not to top the vines. 

The wine made from “ Primativo '' grapes is of a violet-red colour 
and has a vinous smell. It is difficult to make it in the hot zone of the 
Apulia coast, on account of the high temperature of alcoholic fermenta- 
tion which produces sweet wines that do not keep well. In the cooler 
hill districts, ‘1 Primativo '' furnishes a table wine especially if its grapes 
are mixed with white grapes. In Apulia , wine from the '' Primativo ” 
runes can be aged, and when very old it assumes a yellow amber colour 
like that of Marsala. 

According to the data collected by the “ R. Cantina sperimentale 
at Barletta, the average sugar content of ** Primativo must is 20.65 % ; 
average acidity is 5,80 %o ; the average must yield is 74.23 kg. or 63.37 
tres per 100 kg. of grapes ; the alcohol content varies from xi to 12.6 % 
for grapes growing in the cooler districts, to 13-15 %and, in exceptional 
cases, to over 17 % for those cultivated in warm districts ; the former ate 
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used in the nianiifacttire of table wines, and the latter for blending- 
wines. 

c( Primativo “ can be successfully grafted on the chief phylloxera- 
resistant varieties, as has been proved by the Directors of the Apulia 
Antiphylloxera Consortiums during trials lasting 15 years. 

In the Primativo zone, the most commonly cultivated stock 
is Rupestris 3309, which is resistant to drought ; number of successful 
grafts 96 % ; growth vigorous, yield high, "^en Primativo is grafted 
on Riparia gloire and Riparia grand glabre 90 % of the operations per- 
formed in the vineyard are successful and 60-50 % of those carried out 
in the nursery, whereas in temperate or cold districts, the contrar3?' is 
the result, especially if any forcing is used. 

In Apulia, the wood of the scion on the Riparia stock grows very 
thick, which is a disadvantage in the case of vines without props, as they 
easily break off at the point of union. For this reason, Musci advises 
that the point of the graft should be placed some centimetres beneath, 
the soil, and that the roots growing on the scion should be removed dur- 
ing digging operations. 

Primativo when grafted on Riparia, needs deep moist soil 
{'* lame ; if the ground is too dry the graft grows little and the difference 
between the diameter of the stock and of the scion becomes still more 
accentuated. 

Berlandieri Riparia 420 A is undoubtedly an excellent stock for 
Primativo It grow vigorously in sandy clay or marl, even with a 
> rocky subsoil, provided there are numerous crewces in the latter. Un- 
der such conditions, it proves very resistant to drought and excessive heat,, 
its yield is regular and constant, and the grapes ripen early. During the 
first few years, the sdon grows but little, but after the 4th or 5th year,, 
it becomes luxuriant ; 70-80 % of the grafts made in the nursery are 
successful, and 90 % of those executed in the vineyard. On Berliandieri 
X Riparia 157-11, Primativo ” does very badly in shallow rocky soils,. 
but succeeds marvellously on sandy clays or day loams even if they are 
heavy, and also in very calcareous soils. The percentage of successful 
grafts rarely reaches 70 %. 

When grafted on Berlandieri x Riparia 34, it the soil is deep and 
damp, Primativo " is more vigorous and productive than when grafted, 
on 420 A and 157-11, even on soil containing 60 % of carbonate of lime. 

On Aramon X Rupestris Ganzin Ko, i, Primativo '' does splendid- 
ly on account of its affinity to the former vine, which is also proved 
by its complete union on deep, moist clay loam soils with a calcareous 
marl subsoil very rich in carbonate of lime. The only defect of Ara- 
mon X Rupestris is that it has little affinity to “ Primativo '' and the Apu- 
han vines, with the exception of “ TurcMesca especially when the 'graft- 
ing is done in the “vineyard. Musci is of opinion that this difficulty could 
be overcome by flute grafting, which has proved successful in 92 % of.' 
the cases, Aramon x Rupestris does not flourish in deep moist, rich soils,, 
in ' which the Primativo '' grafts ,are inclined , to set, badly. ' 

fSM] 
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MourvMre X Rupestris 1202 wMcb has been given up the Sicilians 
on account of its lack of affinity to the local \unes, is however an excellent 
stock for Priniativo 

Grafted on Rupestris du Lot, “ Primativo '' grows extremely wgor- 
ously but rich damp soils must be avoided, as these always cause the 
flowers to fall. In Apulia, Rupestris du Lot prefers rocky ground with 
many crevices which allow the roots to penetrate deep. The scion grows 
fairly strongly there, and produces early grapes. On the other hand, on 
shallow soils, the growth decreases after the first few 3^ears, and on sandy 
soils, the vine sufiers from drought. 

Musci moptions the facility with which this stock is attacked by 
bramble-leaf [roncet), while grafts 8 or 10 years old become rachitic and 
weak, even if planted in suitable soil. 

Rupestris metallica grafted with "" Primativo '' behaves in the same 
way as Aramon X Rupestris Xo. i. The graft rarely succeeds, as is the 
case with the other black Apulian varieties. 

Primativo '' grafted on the hybrids Rupestris X Berlandieri gor 
and 219 A, and on Berlandieri x Rupestris 17-37, grows rather slowly 
at first, but becomes very vigorous after 3-4 years, it is always very fruit- 
ful, the grapes ripen early, au,d the vine is very resistant to drought. 
301 A is a more productive and stronger stock than A 219, but the latter 
is, on the other hand, more resistant to drought and excessive heat. 
17-37 is superior to both the others, especially on the shallow, rocky soils* 
of the Murge chain. 

Riparia Cordif olia x Rupestris 106-8 was abandoned without reason, 
for Musci's experiments in growing it on shallow sand}^ clay or clay loam 
soils proved it to be an excellent stock, the grafted vines being very strong 
and productive. 


878 - Hybrid Vines for Table Grapes. — pee Kaby, in La vie anicole ct mrale, Year 9,, 
No. IQ, pp, 325-327, Paris, May 5, 1920. 

The following is a list of the vines which the author thinks produce 
the best table grapes. 

First of all comes Seibel 5279, sutnamed Aurore, because its fruit, 
ripens very early about 15 days before Chasselas. The bunches, of an 
average weight of 150 gm., are composed of grapes about 16 mm. in size 
their ski s are of a fine golden colour, they are very juicy, sweet, and have 
a pleasant aroma When ripe, however, their pulp is not firm and tHs,. 
together with the thinness of their skins, renders them unsuitable for 
exports. They have many good qualities to compensate for this one de- . 
feet. No. 5279 is immune to mildew and oidium. In 1915 and 1917, 
without any^ copper treatment, they resisted all fungoid diseases. 

This vine is also very vigorous, it grows on its own roots in good soils, 
and adapts itself well to 'the various stocks in general use. It is said to- 
be a little susceptible to time but tbis, however, the author has had no op- 
portunity to test. 
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It is ver^' productive, bearing 3 or 4 buncbes on each side-shoot. It 
buds in the second period. 

The wine remains sweet for a long time, it lacks the acidity necessary 
for normal fermentation, and could therefore be used in making dessert 
wines. 

Seihel 5279 thus produces excellent table-grapes, but they have to be 
consumed where they are' grown. 

Seihel No. 2653 bears such attractive golden grapes that they are 
known tinder the name of Flot i'or. Unlike those of Seihel 5279, they are 
firm, though equally sweet, a little larger and slightly ovoid in shape. They 
ripen late in the first period. ^ 

• The chief defect of this hybrid is that it is apt to miller ander in too 
damp places. In a well drained soil, and with age, this trouble can. be over- 
come. 

It is very easily protected from disease, since 2 sulphatings are ample; it 
is almost immune to <: idium. All it needs is one good application of sulphur 
at the right time. This hybrid can, well be used in place of Chasselas. 

Seihel No, 3013 is as susceptible to mildew as Chasselas, and must be 
treated as frequently. Its grapes are, however, finer. 

Girerd 157. The author only recommends this hybrid for the produc- 
tion of table.grapes if no better can be found, for it is very susceptible 
to fungoid disease. Its grapes have, however, been used for the table on 
many occasions, especially, in 1919, when the Chasselas were destroyed 
by mildew. When grown on rather dry soils, the grapes of this vine can 
be kept fully 3 months. If required for keeping, the grapes should be 
gathered before they are quite ripe. 

Seihel No, 5409, on the other hand is one of the cases of true hybrids 
needing no treatment in normal years. It has already proved its 
worth though not very extensively, as a producer of excellent table grapes. 
The bunches are of average size and round, with spherical crisp, very 
sweet grapes, above the average size ; their flavour is excellent. These 
grapes bear transport well. They ripen late in the first period. 

Seihel No, 5901 resembles the former in its characters, and the qua- 
lity of its grapes, which are above the average size, round and crisp, i. 
e., firm., and carry well. They ripen at the same time as those of S. 5409* 
Its foliage seems very resistant to mildew ; it also withstood oidium well 
in 1920. 

Two other later white hybrids can also be recommended for supplying 
the table : Seihel Nos. 4762 and 867. They are very resistant, needing 
no treatment and they also have the advantage of producing grapes that 
ripen late in the 2nd period and can hang a long time on the vine without 
rotting. Hence, when the early varieties are over, these grapes provide 
feesh fruit without it being necessary to touch the reserve store. They 
also keep very well. The bunches are composed of average size berries 
which' are very sweet and delicate. 

Persons liking ^apes with' a musk, fiavour can gratify' their taste by' 
•.growing a recent Seihel No. 6102, without having recourse to the numerous 

, E8«'] 
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treatments required by the Muscatels of Hamburg, Alexandria, Frontignan, 
etc. This vine is very resistant and productive. 

The author does not advise the estivation of the foHowing hybrids, 
unless they are to be looked after like Vineferas : Malegne 51-20, which 
has grapes of a true mnscatel flavour, and No. 1897-12 of the same 
hybrid. The latter is a little less susceptible to disease than the former, 
but nevertheft^s needs a good deal of treatment. 

The author is also very reserved on the snbiect of the .Couderc 
hybrid sutnamed Muscat du moiilin ; he never found it in good condition, 
although it had been treated several times. 

As excellent and very decorative table grapes, two rose^ coloured Sei- 
hel hybrids should be mentioned : — 

(1) No, 5670, of the 1st period, with average bunches composed of 
firm, crisp, very sweet grapes with a delicate flavour. The bunches can 
hang on the vine without injur3q The foliage is very resistant. 

(2) No. 6090 ripening at the 2nd period ; it bears splendid grapes 
that keep for a long time. The foliage resistance is good. 

The author concludes his description by mentioning 2 black hybrids 
producing grapes that would grace any table. One, Seihd No. 4643, whose 
fruit ripens at the beginning of the 1st period, has average sized bunches, 
with medium, round, fairly firm, very sweet, high-flavoured grapes with 
a delicate taste. 

The other Seihel No. 5813, is of more recent cultivation, and may 
be used as a substitute for Morterille, or Cinsault from South-West France, 
The bunches are only of medium size, but the berries are large, ovoid, and 
crisp, ripening during tlae 2nd period. They stand travelling well, and 
will be as useful as the grapes of Morterille for sending to countries where 
black table grapes are in demand. The foliage will probabl^^ require treat- 
ment with sulphate in seasons when disease is rife, but this hybrid is at 
all events immune to oidinm, which renders it clearly superior to Morterille. 

As we have just seen. Franco- American hybrids are in no wise in- 
ferior to French vines as regards the character and variety of their fruit. 
After those furnishing colouring grapes for blending,- and the grapes used 
in making the ordinar^^ red and white wines, the magnificent golden and 
succulent dessert grapes should be mentioned. It may also be added that 
grapes with a muscatel flavour suitable for making liqueurs are also to 
be found among the products of these crosses. 

The chief reason for ranking them above the Vinif&ras is that they 
can easily be cultivated without many applications of Bordeaux and other 
mixtures, and of copper and sulphur powders, which give a bad appearance 
to the grapes and greatly* increase the cost of production. 

879 - ¥lBes Affected by the Frosts of April 6 and % 1920 (i). — ' Bdrok, :m le Projris 
ai^ricoU et viticole. Year 37, Xo. 21 pp. 495-496. Montpellier, May 23, '1920. 

The author studied the effect of the white frost of April 6-7, 1920, 
upon the vineyards which had suffered most. These were situated on rich 


{ I ) For the behaviour of frost-bitten vines in North Itaiy see R,,] une, 1 920 , No. 664. (£<i). 
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soil (ancient alltivitim) on the banks of the Herault. He summarises Hs 
observations under the following headings : 

(1) Infiuence of the configuration of the ground. |The vines growing 
on the sloping ground bordering the river (at the height of about i metre 
above it), had not suffered at all, in most instances. 

(2) Effect of 'ploughing, — The author first investigated the go- 
helets hm or vase-shaped vines, this type of pruning being tSe commonest 
in the district. 

Vineyard ploughed the day before the frost ) 

Surface of soil turned over Great damage 

Kany clods and weeds dug in ) 

Vineyard ploughed (weeds high) • . Great damage, but less than 

in previous case 

Vineyard ploughed without ridges (without weeds) . . some damage. 


Vases of new shape (very short branches on high stem). 


stock uncovered No injury observed (except 

on a few very low vines) 

Vines earthed up i ridge • • • 

) 1) 2 ridges . . • 

.) .) •’ completely 

•■> /* with grass , . 

» « without grass« 

(3) Influence of the Vine. — The observations refer to vines situa- 
ted under the same conditions. 


:More or less injured, but not 
seriously 


Bourrets 

Clairettes 

Carignans 

Aramons 

Alicantes 

Jacquez 


No injury 
No injury 
No serious injury 
Serious injury 
Serious injury 
Btids totally destroyed 


(4) Effect of method of pruning. — Vase-pruning : The young low 
vines suffered more than the others. 

Vase-pruning (very short branches on tall stem) : — {d} little injury 
in the case of uncovered vines ; ( 5 ) some injury to earthed up, or grassed 
up vines ; (c) vines grown on wires hd not b^n touched by the frost. 

(5) Effect of date of pruning — Vines that bad undergone espoud- 
rassage ” (i) and then reprnned a fortnight before the frost, were found 
to have suffered least. 

CoKcnnsiONS, — From the preceding observations, the author was 
able to draw the following conclusions : — 

A vine suffers less from the effects of frost in proportion to its height 
above the ground, and to th3 compactness of the soil. 


(i) « Espoudassage ® is the system of autumn pruning, which consistsin cutting out 
the surplus shoots and those which .will be repruned in spring to a height of 50—40' cm. 
(See X>istimmife d*AgriQuliuf£ ei de Viticuliure. Sdtensperger {Ed). '■ ■ 
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Other factors of equal importance are the frost resistance of the vine 
and its power of breaking from a second eye found at the base of the young 
shoot in certain varieties (Aramons). 

880 -The Pigs of Smyrna. — The Cyprus AmcuUiml Journal, VoL XV, Pt. 2, pp. 189-190. 

Nicosia, April, 1920. 

Some thirty years ago only about lo ooo acres of land in the Vilayet 
of Aidin were planted with fig trees which gave an average crop of about 
9000 tons ; to-day the orchards cover some 25 000 acres, and 23.000 tons 
is the medium yield. However, the cost continues to advance, but, not- 
withstanding this fact; the demand keeps steadily ahead of the supply. 
The majority of fig plantations are owned by Turkish peasants, being 
mostly found in the Meander Valley. The districts where the best figs 
are produced are Inovassi and Ortaxe. The transport is dependant 
enterely on the single railway line belonging to the Ottoman (Aidin) 
Railway Company. The quality of the Smyrna fig is superior to all other. 
The fruits are dried by the peasants and transported to the markets in 
Smyrna where they are sold to the highest bidders. Packing methods are 
then adopted to suit the requirements of the different countries to which 
they will be exported. 

UVESTOCR AND BREEDING 

&Si - Syngamm I ary n gem Parasite in Cattle and Buffaloes in India, — Shea- 

THER, A.U. andSHiESTON, A. W. in Aj^ricultural Research Institute Pim, Bulletin No. 93, 

rigs, 28. Calcutta, 1920. 

Nearly 200 buffaloes, 100 plains cattle and 500 hill bulls have been 
examined by the authors. Worms (Syn§amu$ kryngeus) were found in 
about 13 % of the buffaloes and hill bulls and about 15 % of the plains 
cattle, and were as a rule attached to the larynx. The maximum number 
of worms found on any one animal was 17 in the case of hill bulls, 24 in 
the cas^ of buffaloes, and 16 in the case of plains cattle. Generally, 
however, only, one or t'wo were found. 

The only published account of a Syngamns parasite occurring in cattle 
appears to be that by M. Raiuuiet in the Compies Rendus de la Sociite 
de Biologie for 1899, p. 174 

The parasite, the morphology of which is described in detail by the 
authors, does not cause material damage to the animal which serves as 
host, as a. general rule. Occasionally, however, the pharynx becomes 
affected, followed by congestion. 

S&2 - lew Methods of Treating Epizootic AphtMc Fever (i). — De Benedicts, a., 

in La Propu^anda a'^ricola, Second Series, Year XII, No. 7, pp. 93-99. Bari, April 15, 

1920, 

During the outbreak of epizootic aphthic fever in' Italy in 1919, several 
methods of treating it were suggested : those proposed by Prof. Tebni 
and Prof. Mori (2), respectively, gave satisfactory practical results. 

'(i) See R., 'March., 1920, No. 335. ' 

(2) Abstract in i?., Juiy-Sept., 1919 No, 923. (£ 4 )* 
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Prof.' Terni advises the use of the following remedes : lOO gm. ether 
+ 100 gm. 95 ® alcohol + lOO gm. physiological salt soltitioii (o.8 gm. 
of soditim chloride in loo gm. distilled water) + 15 gm. crystallised car* . 
boHc acid. This mixture is injected subcutaneously daily during the acute 
stage of the disease (4-5 days), and then every 2 days for 5-6 days ; from 
20-30, cc. being used for large animals, half the amount fox those of average 
size, and a quarter for small ones. 

Simple sub-cutaneous injections of carbolic solutions have also given 
good results : 5 gm. crystallised carbolic acid -f- 100 gm. of physiological 
salt solution ; the doses being 20 cc. for large animals, 10 to 5 cc. for average 
sized and from 5 to 10 cc. for small ones. 

The best place for the inoculations to be made is in the region behind 
the shoulder and in front of the stifle, and the h^ir should be shaved off 
an area 30 cm. square in order to b^able to disinfect the skin with alcohol. 

In very serious cases, in addition to giving these injections it is ne- 
cessary to give cardiac stimulants. Prof. Terni advises the injection 
of 25 cm. caffein + 34 gm. sodium benzoate + 100 gm. of distilled 
water, the amount used being 10 to 20 cc. for large and average -sized 
animals, and from 5 to 10 cc. for small ones. 

The infected animal should he kept on reduced fare during the fever 
period, and should gradually return to its normal rations. The intestine 
should be kept quite free, in order to prevent the development of gaseous 
fermentation in the rumen and intestine due to the presence of excreta, 
which hinders the circulation of the blood, and fatigues the heart. In 
order to prevent such fermentation, especially in the rumen, it is well 
to give every second day a dose of sodium h3q)osulpite dissolved in tepid 
water (150 to 200 gm. for large animals, 100 gm. for average-sized and small 
ones). 

883 - Stomach Worms in Sheep. Prevention and Control — United States Departmen- 
of AeficiiUufc, Department Circular No. 47 , pp. i-io. W^asMngton, O. C., Atig. 1919,* 

Amongst the stomach worms in sheep which give rise to serious diffi- 
ctflties owing to economic losses thereby entailed, must be included Hae- 
monchm contortm which is common on farms in North America, particul- 
arly during wet summers. This parasite has been studied in detail by the 
Zoological Division of the Department of Agriculture, and although still 
under investigation, sufficient information has been gathered to show 
how affected sheep can be successfully treated, and also how to combat 
the parasite by means of adequate prophylactic measures. 

Means or Recognising Sheep afeectei) by Haemonchus contor- 
TOS m THE STOMACH. — In most cases, the disease is only discovered 
by the death of one or more lambs, followed by a post-mortem examina- 
tion- If however, the flock is under careful observation, signs of disease 
will be noticed on the living animals. Towards the middle of summer, 
or even before, dullness and general indisposition are among the first 
indications, accompanied with a bloodless appearance of the skin, and of 
the mucous membanes. The whiteness of the skk 'ha^ caused the trou- 
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Me to be termed in some sections " paper sMn In many cases there 
is a watery swelling under the jaws. 

Doubt as to the cause of the trouble can be removed by an examination 
of the 4tb stomach as anyone unfamiliar with the ailment can well afford 
to kill the animal in question. If the Haemonchm contortus is present, 
they can be seen, often in large numbers, wriggling around in the stomach, 
fluids. The worm measures from % to i % length ; it is as thick 
as an ordinary pin, and spirally striped with red and white. When thc' 
stomach is empty, some of the worms can often be seen adhering to the 
mucous lining of the stomach. 

How CAN THE Worms injure the Sheer ? — The injurious action 
of these stomach worms may be attributed to two causes: — first, the loss 
of blood abstracted by the parasites, and second, the destruction of red 
corpuscles by a poisonous substance w*hich is secreted by the parasites, 
and which passes into the blood circulation. Evidently the older sheep 
are more resistant to attack than the lambs. Furthermore, in the blood 
of adnlt sheep, there appear to be substances tending to neutralise the 
poisonous matter secreted in the parasites that are absent from the blood 
of iambs, or that, if present, occur in smaller quantities. Besides the di- 
rect injury caused by stomach worms, it should not be forgotten that 
damage may also be done by bacterial infection through the wounds made 
by the worms in the mucous lining of the stomach. 

Treatmei^t or Inrested Sheep. — fa) Medicinal Dissolve % 
of powdered copper sulphate in % boiling water. Add suffident 

cold water to make the solution up to 3 gallons. This wiU make approx- 
imately I % solution and enough to dose 100 adult sheep In the pre- 
paration thereof, only dear blue crystals of copper sulphate should be used, 
and these crushed into powder each time. The following doses to be 
administered per head are here quoted, namely : — lambs under i year 
I oz., sheep over i year old .3 % oz. 

For purposes of administration, is employed : (i) a strong rubber tube 
measuring about 3 ft. long and in., in diameter ; {2) a hard rubber, 
porcelain or enamel funnel at one end of the tube ; (3) a brass mouth piece 
9 in., long and^/s in., diameter, fastened to the other end. It is preferable 
that the end of this tube should be closed at its lower end, and holes made 
in the sides about the last two inches of its length. 

It is wiser to apply this treatment when the animals are fasting. 
For the best results, sheep should not be watered for 2 hours after- 
wards. 

While being treated, care should be taken that the liquid is kept 
free from the windpipe and consequently from the lungs. The animal, 
must therefore be held horizontally and the brass mouthpiece placed in 
the mouth not to reach farther than the base of the tongue. The li- 
quid should not be administered rapidly, but' sufficient time allowed for 
the sheep to swallow comfortably. 

(b) Change of Pasture, — Although losses from stomach worms,, 
may in many cases be minimised by the above mentioned treatment,,. 

[88®] 
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it is always advisable to change the pasture and place the flock on ground 
free from infection. 

It is wise to institute preventive measures before the infection be* 
•comes evident, in order to forestall economic loss. It is important there* 
iore that the shepherd should know how and when infection occurs. 

Method by vthich Sheep become infested by Haemonchus con- 
tortus : — 

a) Infested fastures. — Stomach worms are able to live and carry 
out their reproductive function only in the alimentary canal of sheep and 
other ruminants, and usually only in the 4th stomach. 

Each female produces thousands of eggs, which pass out of the intes- 
tine in the feces and which in a few hours, days or weeks, according to 
the temperature, if they are not killed by drought or frost, start to hatch. 
The larvae are able to withstand inclemency of weather and periods of 
drought better than the eggs. During the larval stage, the stomach worm 
is active in the presence of moisture. A decrease in relative humidity 
causes momentary suspension in activity. In the stomach of the sheep 
in the course of 2 or 3 weeks the worm reaches maturity. 

The length of life of a worm in the stomach has not yet been deter- 
mined. Experiments have nevertheless demonstrated that 19 months 
after the first sign of infection, stomach worms were stiE found, although 
in limited numbers. These experiments do not prove anything defi- 
nite, as there is always a possibility of .reinfection developing through 
the feces of the sheep in question. If' these experiments prove nothing 
as to the length of life of the adult worm, they demonstrate however the 
futility of attempting to rid sheep entirely of stomach worms by simply 
keeping them away from infested pasture. 

b) Length of time pasture may he infested. — The maximum period 
•during which the larval stomach worms are able to survive on pastures, 
or pastures on which infested sheep are grazed is not yet definitely 
Jmown. It has however been found that larvae were stiE apparently 
active after nearly 8 months (October 25 tiE June 16). laboratory tests 
Eave proved that larvae are stiE alive after 9 months (September 14 to 
June 5). Cultures in which the larvae were aEowed to develop stiE 
showed signs of xdtality after 2 or 3 months, although submitted to a 
temperature of 0® and even lower, whEe in other cultures, eggs and 
newly hatched worms were killed within a few hours when exposed to 
'a simEax temperature. 

These observations show that the pastures may remain infected by 
larvae several months after sheep have been removed. They show in 
every case that cold hinders a spread of infection on pastures occupied by 
infested sheep. 

There are two ways by which a pasture maybe freed of infection:— 
i) by excluding sheep and other ruminants for at least i year from pre- 
viously infected fields ; 2) by turning the pasture into a cultivated field. 
'Methods to be bsipeoyed to Prevent Doss from vStomach worms. 
lU; seeking to End a method which wEl eliminate ,, the evil effects ' of 
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stomach worms, it is necessary at present to be content with reducing the 
anioiint of infection to a minimum, and maintaining this standard. 

a) Early development of lambs. — It has been proved that if the 
lambs are born early in the year and fed as niticli as possible before 
they are sent to pasture, the danger of infection will be practically negli- 
gible, as the lambs will develop into a marketable weight before the 

, summer. 

If, ho-wever, lambs must remain for several months on pasture, fre- 
quent changing of pasture wall be necessary. 

b) A practicable method of pastnre rotation. — It has already been 
stated that a pasture occupied b3" infested sheep ought to be kept from 
use for a year at least in order to become freed from stomach worm larvae. 

From 10 to 20 daj'S, according to temperature and moisture, must 
intervene between the feces containing eggs, and the development of the 
larvae. If the sheep are moved into pasture before the eggs develop 
into larvae, there is no danger of infection. The practical difficulty 
lies in alwa3'’s having fresh pasture available. If the same pasture is 
alwa3"S used it w’ould be necessar3^ to separate into lots, allowing the flock 
to be moved at least ever3’' 2 weeks, and without occup3dng the same 
ground twice within 12 months. 

Ploughing the land infested, following by sowing forage crops, greatly 
reduces the danger of infection. This fact allows the same land to be use 
2 or 3 times each year for sheep grazing. Even the lambs can stay there, 
and this is a distinct advantage as they may safel3^ remain there from wean- 
ing time until the winter. 

If this pasture rotation S3"stem is employed in conjunction with the 
treatment described, excellent lesults will be obtained. 

884 - RabMt CoccidioSIS. — ViLCon (Director of the School oi Agriculture at Chesiioy, noi- 
ret, in Comptes rcfidus des Smnces dc VAccidemie d' Agriculture de Francs^ yol. Vl, 
No. 24 pp. 609*613, Paris, June 23 and 30, 1920, 

In man 3^ country places, rabbit rearing is attended with serious 
difficulties on account of the diseases with which the rabbit -breeder is 
obliged to contend. One of the commonest of these maladies is hepatic 
cocci diosis, popularly known as «maladie du gros vente » (swollen belly). 

'' The infected animals gradually lose their appetite, grow thin and 
weak, becoming anaemic and having all the symptoms of cachexia. 
The abdomen swells, diarrhoea sets in, and death supervenes in from 2 
to 3 months. The liver is hypertrophied, and covered with whitish or 
yellowish- white patches, usually of the size of a millet -seed, wliich occur 
isolated or in streaks, and contain a sort of cream-like mixture. 

The disease is due to Coccidium ovi forme. The author gives its symp- 
toms, and speaks of the wide-spread nature of the malady and the mea- 
sures adopted for its prevention. He describes the curative Treatment he 
emplo3^ed and states that the ether extract of the roots of the male-feni 
containing 24 to 25 % of the active principle, filicine, has undoubtedly 
m ' therapeutic effect upon hepatic coccidic^is* Although the experiments 

[88S-884] 
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made were not sufficient to allow of being able to give an exact pre- 
scription, tile author thinks that 0.75 gm. of extract mixed with 4 giii. of 
sweet oil would be sufficient, in the majority of cases, to effect a cure. 
Ill his experiments, the infected rabbits were at once isolated ami some 
oats were added to their food to make it more nourishing. After a short 
time, they regained strength and were on the road to recovery. The cure 
was complete, and the rabbits, on being killed for the table some time 
later, were found to be suffering from but slight hepatic troubles. 

885 - litrogen Metabolism of Two Year Old Steers. — bull s., GRiNDLEy,H. s.,m 

Journal of A gficuUural Research, Vol. XVIII, No. 5 , pp. 341-254. Washington!). C. 

Dec. I igig. 

The authors conducted an experiment on metabolism at the Illinois, 
Agricultural Experiment Station, upon eight 2 year old steers, covering 
a period of 37 weeks. Determinations were made of the quantities of ni- 
trogen ingested and excreted and the results are expressed in the append- 
ed Tables, and in the discussion. 

The steers maintained a positive nitrogen metabolism for long periods, 
when receiwng considerab.y smaller amounts of digestible protein than 
are usually considered necessary for maintenance. 

Curves showing the nitrogen consumption,’ the total nitrogen excre- ' 
tion, the urinary nitrogen, and the nitrogen balance are more or less pa- 
rallel. 

vSteers which received larger amounts of nitrogen stored larger amounts. 

The aiithors state that 14.7 % of the total increase in live weight 
was protein. Each steer stores from 18.9 to 25.1 % or an average of 
22.37 % protein digested. Although the various lots (2 animals 
per lot) were given different feeds, varying from the ordinary maintenance 
ration to the maximum amount readily eaten by steers and althougli 
the proportion of maize in the ration had been increased as the experi- 
ment proceeded, and that towards the end of the latter, linseed oil meal 
had been introduced (during the preceding part of the experiment the 
chief feed was clover hay) ; the differences in treatment had no effect 
upon the percentage of protein in the increase of live weight, nor on the 
percentage of nitrogen absorbed and retained. As a general rule in every 
case, there was a decrease in the percentages of protein stored, towards 
the end of the experiment, but this fact may be attributed to the advancing | 
age of the animals. 

Out of 284 nitrogen metabolism records, 5 only gave negative re- 
sults, two concerning maintenance fed steers and 2 on full feed. 

886 - The Use of Weeds as Forage, — Pougex I,, in Revm agricoU de VAfHque iw, Nord, 

Year iS, No. 51, pp. 61-63. Algiers, July 33, 1920. 

Many wild plants are refused by animals when they are offered to 
them dry, though they are readily eaten in, the form of silage. This i$ 
the case with the rveeds that grow very' rapidly in spring time on waste 
ground or on the roadsides; they could often be used for feeding stock, 
but at present are only rarely turned to accdun't., , , , vs 
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In Tunisia, Col. REBinnBT lias obtained excellent results with a mix- 
ture containing nettles, wallflower, sow-thistle, euphorbia, mallow, fumi- 
tory, thistles, arums, aud the leaves of asphodel, fennel, etc. 

Ill Algeria, M. Baruot, of Philippeville, collected all the wild plants 
which grow more or less everywhere and ensilaged them. 

11 T3i:vY, of Setif, did the same, and thus obtained a large amount 
of additional food for his large dairy farm. The plants chiefly found in 
his silage are rat barley, a wild lucerne, some kinds of ray-grass, mustard, 
bronie-grass, and species of Leucantlvma, 

'When ensilaged, the food value of these plants compared well with 
that of ordinary forage, crops as is shown by the following analysis : — 



Uiisilajed 

Silaged 


green forage 

forage 


Per cent. 

Per cent. 

Water 

.... 73.0 

76.0 

Asli 

.... 2.0 

3.3 

Total nitrogenous matter 

.... 3.1 

C.I 

Fats. 

..... 0,6 

0.5 

Cellulose 

.... 6.7 

6.1 

Sugars 

.... 1.0 


Extracts (not sugars) , 

.... 4.6 

1.8 

Starch 

.... 7.6 

6.1 

Butyric acid . . 

..... — 

4.0 


100.0 % 

100.0 % 


It is well known that forage always loses weight by being silaged, 
and this loss may here be estimated, from the increases and the ash con- 
tent, at about 30 %. This loss of weight is chiefly due to the disappearance 
of the sugars, and the decrease in the extracted matter, nitrogenous sub- 
stances, and especially the digestible nitrogenous substances (the latter 


j 

Character 

of forage ensilaged 

100 parts of the forage contain: — 


Crude principles 


Digestible principles 

"s 

a 

u 

ft 

Protein 

(total nitrogenous 
matter) 

Fats 

at 

0 

0 

u 

a 

2 

ft 

£ 

Nitrogen-free 

extract 

Cellulose 

bucerne 

16.9 

3.7 

1.4 

4.8 

[ 

i 5.0 

2.5 

0.7 

3.3 

2.1 

Red Clover {Tnfolium praiense) 

21.7 

4.4 

1.2 

6.9 

1 6.5 

2.9 

0.6 

5*1 

3-5 

Forage of Oraniineae aud begii- 





! 





minosae 

20.0 

3-4 

I.O 

7.2 

i ■ 6.0 

2.2 

0.5 

5-1 

3-3 

Maize . * 

18.5 

1.6 

0.8 

9.0 

-sy 

0.8 

0.4 

6,2 

'3-2 

•Forage consisting of weeds , , 

20.0 

3.3 

• 

0.6 

,7.9 

6.1 

■ ' 1.6 

0.3 

4*9 

3.0 
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formed 3.6 % of tie green forage, and only i.6 % of tie silaged 
forage). 

Ill tile present case, these losses are only of secondary importance, 
for the process transformed worthess raw ■ material into a valuable food. 
Further, it is possible to reduce these losses to a minimum. 

In the present case, acid silage was made, as is shown by the large 
proportion of butyric acid present. In making sweet silage the losses 
are much less. It would be of advantage, therefore, to obtain sweet 
silage, which can be done with certainty by adding to the mass, at the 
moment of ensilage, lactic ferments (such as the lacto-pulps of MM. 
BoumuANT and Croubois (i). 

The above table giving, on the one hand, the average composition 
(according to XeixEnBR) of some .silage forages and, on the other, the coim 
position of the silaged weeds, shows that the latter is of quite the same 
value as the former, which consisted of cultivated plants. 

887 - H© Use of Poppy Seed Cake as a Cattle Food and Its Effect on Yield of Milk and 
Composition of Butter, — annex H. E., and Sen J, N. in The Journal of Agricultural 
Science, Vol. IX. Pt. 4, pp. 316-429, charts 7. Cambridge, Oct., 1919. 

India produces a considerable quantity of poppy seeds, the greater 
part of which is exported, especially to France. This seeds is used chiefly 
for oil extraction, and the residue forms the so-called poppy oilcake. 
Smetham gives the following analyses of this oilcake : — 


Water 10.15% 

Albuminoids 35.38 

^ ■ 11.43 

Carbohydrates 20.04 

Woody fibre 7,90 

Ash 15.10 


It is generally believed that this oilcake encourages the animals to 
become sleepy, Xeeener considers that poppy oilcake is injurious to 
milk or young cattle or pregnant animals, but is suitable for fattening 
stock. 

The experiments undertaken by the authors were designed essentially 
to detect any noxious properties in poppy oilcake and to determine its 
nutritive value ; but there were not sufficient animals for this latter pur- 
pose, One cow (Phulia) and two buffaloes (Rukminia and Tachminia) 
were the only available animals for the experiment. 

The buffaloes received a daily ration of 20 lb. straw, 6 lb., bran, 3 lb,, 
of pulse, husks, and 3 lb., . mustard cake. The cow's feed consisted of 
13 lb., straw, 6 lb., bran, 2 lb. husks, and 2 lb. mustard cake. At a cer- 
tain date the mustard cake was substituted by an equal amount of poppy 
cake and this was continued for 6 weeks. 

The weight of the animals from beginning to end of tbe experiment 
did not signify any marked ffiange : the cow showed a diminution of 
28 lb., one buffalo 14 lb. and the other conserved its initial weight. The 

, ^ '(i) See R., January, 1916, No. 109; Teb., 19x6, No. ',2327 Eeb,, 1918, No. 221;' 
^'ie.,'Eeb. 1919, No. 257 ; M., July-Sept.,' 1919, No. 1010; Jiily-Atig,* 1920,^ No. 'Soi. {Ed.) 
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condition of animals was not found to be affected by the action of poppy 
cake ; there was no indication of the reputed action of the same in bringing 
about drowsiness. 

The quality of the milk and blitter remained the same during the whole 
course of the experiment. With regard to the milk yield, the cow Phtilia 
yielded on an average 10.2 lb. milk per day during the first period (fed 
on mustard cake), 9.6 lb. during the second period (poppy cake} and 10.2 lb. 
ill the third period (mustard cake). The buffalo Rukminia >delded 
10.5 lb. milk per day during the first period and 7.5 lb. during the second, 
during the coarse of which she dried off. The yields of milk by the buffalo 
Tachminia were 13.5, 15.3 and 14.9 lb. respectively during the 3 periods 
of experiment. Judging these data as a whole, the feeding of poppy cake 
in place of muvstard cake does not seem to injuriously aft'ect the milk yield. 

The average fat contents in the milk wrere : — 3-6,04.3,03.3 % for the 
cow ; 5.5 %, 6.1 % and 6.4 % for the buffalo Tachiminia during the 3 per- 
iods respective!}’'. The buffalo Rukminia's milk contained 6.8 % dur- 
ing Period I, and 7.5 % in Period II. Poppy cake did not appear to have 
any deleterious effect on the fat content of milk. 

The authors also conducted investigations as to the compositiou of 
blitter fat and made determinations of refractometer values, the Reichert- 
Meissl number, the Pplenske number and the saponification value. 

The average refractometer figures at 40° C for butter fat from cow's 
milk was 42.3 during Period I (mustard cake ration) 40.7, during Period II 
(poppy cake ration), and 40.2 during Period III (mustard cake ration) 
The average figures for the buffalo Rukminia were the same for the Per- 
iods I and II and the variation was 0 to 0.7. The refractive index for 
Tachiminia for the 3 periods was 41.4, 40.4 and 40.8 respectively. 

Reicherl-Meissl numbers. — Butter fro mmilk yielded by the cow gave 
an average of 27.4, 28.7, and 30.6 at the 3 periods respectively ; 26,6 and 
25.7 for the buffalo Rukminia, in Periods I and II; 36.1, 37.4 and 36.1 
for the buffalo Lachminia at the 3 periods respectively. 

It may be concluded as a result of the comparison of the refracto- 
meter values and of the Reichert-Meissl numbers that, generally speaking,, 
a fall in the refraction value is accompanied by a rise in the Reichert- 
Meissl number. 

Polenske numbers : — Butter fat of milk from the cow had the aver- 
age values of 1.8, 2.0, and 2.4 for the 3 periods ; the corresponding figures 
for Tachminia being 2.0, i.i and 1.7 respectively, and for Rukminia, 
1.3 and 1.4 for Periods I and IL 

SaponificMion values : — Butter fat of milk from the cow for the 
3 periods were respectively : 219.3, 228.3, 228.6 ; for Tachminia, 

223.6, 233.6 and 230.0, and for Rukminia, 214.6 and 222.2 during Periods 1 
and II respectively. 

The author has drawn the following conclusion : the substitution of 
poppy seed cake for mustard cake does not produce any ill effects, The 
animals readily ate the first mentioned cakes ; but the amount fed, how- 
ever, was not great. \ * ' > 
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SSS - Meorgaftlsatioii of the Normandy Herdbook, berge, k.., in the Comptes Rendm 

de VAcadimie d'J'^riciiUure de France^ Vol. VI, No. i8, pp. 479-484. Paris, May 19^ 

1 9.20 

Tile author laid before the Academy the new regulations, as v-ell 
as the new score to be adopted in the Herdbook of Noimandy Cattle which 
has just been entirely changed. 

Since the end of 1919, the Regional Agricultural Office of the North 
has been engaged in re-casting this Herdbook, having been encouraged 
to undertake this task by the progress already made in other countries, 
particularly Holland, and the special conditions of breeding and using 
Normandy cattle. 

A Commission held several meetings for the purpose of drawing up 
the new regulations wdxich were finally adopted on May 8, at Caen, first 
at a full meeting of the Herdbook Commission, and afterwards, at an im- 
portant meeting, to which had been invited a large number of the breed- 
ers from the 5 departments of Normandy. 

The former Herdbook Conmiission had been composed of 15 mem- 
bers, 3 being appointed for each department by the Prefects of la Maiiche, 
Orne, Calvados, Eure, and Tower Seine. It was presided over by the 
Prefect of Calvados. 

It was constituted a legally-recognised Association, capable of in- 
cluding all persons or associations interested in breeding the Normandy 
breed of cattle, and willing to conform to its statutes and regulations. 
The Association is of unlimited duration. 

Its principal work is to keep a Herdbook, in which it has been de- 
cided to enter, in the case of each animal, its purity of breed, points, per- 
formance, and a well-authenticated pedigree (Art. 4 of regulations). 

Article 5 states that the special objects of the Association are : — 
to preserve, by means of selection, the purity of the Normandy breed 
of cattle ; to contribute to impro\nng their performance as beef and dairy 
animals ; to encourage the rearing of stud cattle for breeding purposes, 
first in Normandy, then in other .suitable parts of B'rauce, and finally 
abroad. Severe ^penalties are to be imposed upon any member, who by 
wrongful action, shall do anytlnng to hinder the progress of the work 
of the Herdbook Association. 

The Association is administered by a Council consisting of : — 

1) Eifteen members (3 for each of the Departments of Normandy) 
elected for 3 years by the General Meeting ; one additional member shall 
also be nominated annually for each of thcvSe Departments by the General 
Meeting. 

2) The President of the Regional Agricultural Office of the North, 
or his deputy. 

3) The President of the Regional Chamber of Agriculture of the 
Departments of Normandy, when appointed, or his deputy; 

4) The 5 Directors of the Agricultural Services of the Departments 
of|Noxmandy, or their deputies, Professors of Agriculture. 
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One third of the 15 members nominated are eligible for re-election every 
year. The subsequent article of the regulations fix the composition of the 
Committee, which is nominated b3^ the Council, and define the powers of its 
members, the nature of the resources of the Association, and provide 
that if it should be dissolved, its funds shall be devoted to the improve- 
ment, of 'the Kormand}" Breed of Cattle. 

The Score gives the scale of marks awarded for purity of breed, 
points, peiformance, and pedigree. 

It fixes the standard of the breed. 

Two classes of animals are at present registered : — ■ (i) Those ad- 
mitted on their own merits (breed characters and points) ; (2) the off- 
spring of parents alread^^ entered in the Herdbook. 

From a date to be fixed b\^ the Council of Administration, only the 
progen>^ of cattle already registered will be entered. 

The chief innovation that has been introduced into the Kormaiidy 
Herd-Book is an Advanced Register {Livre d'Blitc), in which may be en- 
tered by order of the committee: — 

(1) Bulls and cows having at least 2 generations of ancestors re- 
gistered in the Herdbook, and which themselves have all the pure-bred 
characters, and have been prize-winners at general shows or special shows 
for Kormaiidy cattle. 

(2) Breeding animals which are considered by the Registration 
Committees as of exceptional merit, especial^ pure-bred cows, with very 
good points, having produced (according to the figures of the Syndicates 
of Milk Control, acknowledged by the Committee) larger amounts of 
milk and butter than those fixed annually by the Council. 

Great care is taken in the registration of the offspring. Each owner 
of a registered bull is given a book of forms with counterfoils, in which to 
enter the services of the animal. 

VlTien a registered cow is served by a registered bull, the owner of 
the former sends, within 6 months of the dete of the last service, a cer- 
tificate of the service made out on one of the forms of the book 

During the week following the birth of the calf, the owner, on his 
own responsibility, sends to the Herdbook Committee the birth-certifi- 
cate of the animal, together with a fairly detailed description, mention- 
ing especially the markings and patches of colour on its face and cheeks. 

As soon as this certificate reaches the Herdbook Committee, the 
latter appoints an Inspector to investigate the correctness of the inform- 
ation furnished. 

These Inspectors are chosen preferably from the Inspectors of the 
Dairy Syndicates, the Members of the Breed Syndicates Committee, of 
Mutual Cattle Insurance Societies, or of other Associations. ' They can 
also receive a salary which is fixed by the Council. In addition, the 
Council has also the power of assigning the work to one or more Inspectors 
appointed by the Herdbook Association. 

Animals thus recognised are .entered, on the merits'' of their lineage. 

In the case of each registered animal, there is provided a - separ^e 

''' pm 
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niinibered sheet stamped hj the Herdbook Committee, on which the 
owner writes the pedigree of the animal, notes regarding its points, prizes 
obtained at Shows, and in the case of cows, the results of the tests of its 
milk and other dairy produce, and the destination to which they are sent. 

Then come some regulations of a general character, of which the fol- 
lowing are worthy of mention : — 

Markings. — The animals shall be marked in a certain special man- 
ner by tatooing in the inside of the left ear. 

. The breeder is required to send a photograph to be put in^the Advanced 
Register. 

Certificates. — Registration certificates for animals to be exported 
shall be granted ' under the auspices and control of the Ministry of Agri- 
culture, and of the Kational Society for the Encouragement of Agriculture. 
A clear distinction shall be drawn between Herdbook certificates, and Ad- 
vanced Register certificates. 

Publications. — The Council shall publish a periodical Bulletin, as 
well as notices and monographs respecting the best aniinols, and the best 
herds of the Korniand}^ breed. The former Herdbook Committee has 
bequeathed all its property to the Association which has superseded it, 
and which will enter on its registers all the animals already entered on 
the Kormandy Herdbook. 

889 - HerdbOOkS. Dechambre, P., hi Comptes Rendm dc V Academic d’AgnciUturc de 
France, V0I. No. 20, pp. 498-505. Paris, May 26, 1920. 

A report made in the name of the Section of Animal Husbandry 
{Section d'Sconomie des Animanx) upon a paper by M. De Eapparent 
entitled “ Les livres genealogigues The AvSsociation supports M. De 
Eapparknts'. suggestion, and recognises that for the progress of stock- 
breeding, it is not only of advantage to, have Herdbooks for all kinds of 
animals, but that it is necessary to institute them in France with as 
little delay as possible. 

Breeding must be intensifi.ed, in order to make good the deficit due 
to the loss and slaughter of stock, but attention should also be paid to 
increasing the individual yield, in order that greater productivity may 
be obtained with fewer animals. In fact, the increase in individual yield 
is perhaps a more important and efficacious factor than the actual multi- 
plication of the number of head. 

This leads to an expression of opinion regarding the general organi- 
sation of stock-breeding methods in France. 

The creation of a strong organisation to .supervise and direct stock- 
raising in France is the only means of thoroughly and systematically 
inaproving it. The Section is of opinion that a Stock-breeding Depart- 
ment d'Mevage), or if preferred, a Department of Animal In- 

dustries, should be established at the Ministry of Agricultiire, having un- 
4er its jurisdiction all matters relating to foreign trade in domestic an- 
ifiials, their breeding, exploitation, feeding, improvement, and hygiene. 

' ^Further, that this Department should work on'^the, lines .adopted , by 'the^ 
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Bureaux of Animal Husbandry in the United States^ and that it should 
1>e called upon to give a strong impetus to all branches of stock-raising. 

WTiile awaiting the creation of this organization, and in order to pre- 
pare the way, it would be well to appoint a Chief Stock-breeding Council 
(conseil superieur dc F^levage) to study all questions, which like that of 
the institution of Herdbcoks, are certain to have a decisive influence on 
the raising and }deld of the various races of animals. 

The Section of Animal Husbandry (Section d'£conomie des A^iinmnx) 
thus proposes that the Academy shall adopt the foUowdng resolutions : — 

(1) That herdbooks shall be instituted and extended as rapidly 
as possible. 

(2) That the period during which so-called original entries are 
permitted shall he brief, that is to say, 5 years. 

(3) That these herdbooks shall only be used for well-defined breeds 
and those of real economic importance. 

(4) That the statutes shall provide for the severe control of the 
births and the careful marking of the animals. 

(5) That the juries of the itinerant shows, who are already quali- 
fied for judging bulls, shall alwa^^s conclude several members of the Herd- 
book Committee that are especially entrusted with the task of pronouncing 
upon the admissibility of the animals shown. Ko animal may be en- 
tered on the herdbook that has not the minimum marks required by the 
said Committee. 

(6) That, to insure the systematic improvement of the stock, stock- 
breeding must be thoroughly organised in France by means of the crea- 
tion of a Btireau of Animal Husbandry, 

M. R, Berge states that all the opinions expressed by the Section 
of Animal Husbandry and formulated in M. Dechambre's report, are al- 
ready realised in the new Statutes and Regulations of the Committee 
of the Kormandy Herdbook (i), 

890 - Mative Horses and Cattle in China.— E evine, C. O. (Canton Christian College), 

in The Jour ml of Heredity ^ Wol. XI, No. 4, pp. 147-155, figs. 4, bibliogr. of 13 works, 

Washington, D. C., April, 1920. 

Horses. — Horses, donkeys and mules have been little used in China, 
except in the northern and western provinces, where they are used almost 
exclusively as pack animals and for riding. 

The southwest and western border of Qiina and Tibet is the native 
home of the Chinese pony, which is known under the name of Tibetan 
or Chinese pony. 

Up to the present time no horses have been raised in Kwangtung. 
Horses have been imported chiefly from Yunnan. The Tibetan pony 
is excellent for this region where it thrives well in this climate ; its some- 
what small size (it usually weighs about 500 lb.) is well suited to the nar- 
row roads and the steep gradient bridges. It appears to keep quite free 


(i) S^e No. 888. of this {Ed.) 
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from diseases and tinsomid constitution ■; the better liorses are intelligent 
and easily trained, provided they have not been improperly handled. 
They have colours common among other horses : black, white, sorrel, bay, 
tachete, grey, white, iron grey, with bay predominating. 

The Mongolian horse is quite common in the north of China. It is 
considerably larger than the Tibetan pony, weighing about 700 to 800 lb., 
or more. It is supposed to be the ancestor of most of the modern breeds 
of horses. It is raised in Mongolia in a semi-wild manner. It is strong 
and swift, fairly free from diseases, but does not succeed well in Southern 
China. It is the horse used in the annual races of Shanghai and Hong- 
kong ; in Canton there are only about 50 as compared with about 250 Ti- 
betan ponies. 

in Canton the demand for horses is rapidly increasing. The usual 
concentrated feed for horses consists of maize, cooked rice (this is used 
also fox other classes of livestock}, wheat bran and roughage such as green 
grass and straw^ which are usually cut up before feeding. 

CattuB). — vSliantung, Chihli and Honan prownces in the north, 
and Szechwan, Yunnan and Hwangsi in the southwest, produce cattle 
in the largest numbers. Estimates would place the number of native 
cattle at 50 million at least, and the average value of these at I30.00 
(Mex.) a head. The export of cattle from China is small, but is* ever in- 
creasing ; from 1915 to 1919, ex2:)ortation has increased from 1000 to 
100 000 cattle per year. 

Shantung is one of the biggest cattle producing provinces in Cliina. 

Generally speaking, the Shantung cattle are large in build. The 
ox usually weighs from 600 to 1000 catties (i catty = 1.33 lb.), and has 
well developed loins and limbs which lends the form an almost rectangular 
shape. According to a native, a German missionary imported cows of 
a foreign breed with w hich he undertook the improvement o'f cattle in this 
locality ; this was the origin of the present day cattle. The fact which 
demonstrates that the Shantung cattle are an improved type is the com- 
paratively thill hide, and what is more, the tendency to early growth and 
fattening, A large number of cattle now in Shantung were introduced 
from Honan. Although they are called Shantung cattle, there is no 
doubt that they originated in Central China; they have gradually mi- 
grated eastward from Honan, Shonsi, Shansi, and Kansu, which are si- 
tuated in the centre of continental China. The Yellow River which passes 
through these territories, makes the vicinity of its watercourse unfit for 
cultivation owing to the tremendous overflow of the river which takes 
place annually ; the district forms as a result, one vast pasture land of 
thick weeds, and the thriving industry of cattle raising is noticeable. 

Usually, a farmer keeps from 5 to 6 cattle which when not at work 
are turned loose on the fields. These are fed twice a day, morning and 
evening, and the feed consists of about 21.28 lb., + 5.32 lb., of mixed 
feed (" Kaoliang i. e. , sorghum, beans and other similar feeds, mixed 
with cut straw or hay). Ex the working season they are fed twice more 
per day, at noon and in the evening. The straw fed is generally millet ; 
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but wlieat straw is also employed. In' some places, dry peanut stems and 
sweet potato vines are used. As cattle for beef, Shantung breeds are 
far better than Korean or Mongolian cattle. At the time of the Ger- 
man administration in Xsingtau, distinct efforts were made to improve 
the cattle. 

The methods of raising and feeding in Shantung are the same as those 
generally employed in the whole of China. The feed, however, differs ac- 
cording to the locality. In the Canton region the grain fed is usually 
cooked rice and wlieat bran. The cattle in this region are not as large 
as those in Shantung; the average cow weighs 665 lb., the bull 1064 lb., 
and ill exceptional cases have been noted to weigh as miicli as 1330 lb. 
when fat. 

In southern China, the cattle consist of the so-called Zebus, but the 
hump and the fetlock are less developed compared with the Indian spe- 
cies ; the females only have a comparatively insignificant hump. 

The colour of the Chinese cattle x^aries from yellow^ red to a brown 
red and almost pure black ; white and spotted cattle are rare because 
the meat in these two cases is considered inferior. The amount of milk 
obtained is so small, that the cows are seldom used for this purpose ; the 
fat content is very high, varying from 5 to 8 %. 

On the Hongkong market are found : — zebtis ’ from the region of 
Swatow (Kwaiigtung) much appreciated as beef stock. The second place 
is occupied by those from Wuchow and the third by those from Canton. 
Cattle are sold by the head, and not by weigt, at the rate of $28 to 
$50 {Mex«) for one zebu weighing from 600 to 800 lb. 

The hills and mountain regions of China now being utilised only for 
wood fuel purposes will furnish sufficient pasture for at least wtice as 
many cattle as are being produced- to-day in China. With the present 
prices paid for milk in this country (12 to 18 cents local currency per lb.) 
and for butter ($1.20 per lb.), there are few industries that offer better 
opportunities than the breeding of dairy cows. 

The buffalo in China has been chiefly employed as a draft animal 
and later to be used for beef. In recent years in the south of China, the 
buffaloes have begun to be used for milk, and there have actually been 
cases of animals that give more than 12 lb., of milk per day, containing 
from 10 to 15 % fat. Six buffalo cows raised at the Canton Christian 
College have produced an average of more than 250 lb., of blitter fat, 
during a complete lactation period. 

Out of the 3 methods of cattle improvement namely : selection 
within the breed ; mating with outside improved breeds ; introduction of 
pure bred animals and continuing to breed them pure ; the first mdthod 
is safest, but a somewhat slow process. The crossing of the, zebu with 
^ European breeds attempted in the Philippines and in India has not proved 
popular ; the cross produces better beef cattle, but lacks the hump, which 
is so well adapted' ior the yoke, and has less value for work purposes. 

The introduction of pure bred European stock encounters numerous 
difficulties, especially with regard to sanitary conditions ; if practised. 
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care must be taken not to introduce tuberculosis into China. The native 
cattle are highly resistant and some ot the buffaloes are apparently im- 
mime to this disease. 

891 -* Inheritance of Colour in Jersey Cattle, (i) — hooper, j. j. in The joimmi of Dam 

Science^ Vol. II, No. 4, pp. 290-292. Baltimore, July, 1919. 

The author consulted the Registry books of the Amer’can Jersey 
Cattle Club, and tabulated the colour markings of 1145 calves male and ' 
female, and of their shes and dams. These indicated that the follovting 
were the dominant characteristics ; i) soli(l colour over mottling ; 2) black 
tongue over white 3) black switch over white. There was a marked 
tendency towards the combination of the charcteristics solid colour, 
hlack tongue and black switch. The roan colour which was hitherto 
fairly common amongst Jerseys was apparently dominant to the ordinary 
colour, 

892 ~ Calf Feeding Experiments with Crushed 4ats and Whole Oats. — DepaHment 

of A^riculUtr'e and Technical Insiruction for Ireland'^ Vol. XX, No. 2, pp. 201-204, Du- 
blin, 1920. 

These experiments were carried out with a view to determining the 
comparative value of crushed oats compa-red with whole oats fed to cal- 
ves in conjunction with separated milk. Previous experiments showed 
good results from a mixture composed of i part ground flax seed, 2 parts 
maize meal, and 2 parts oat meal. Variations were introduced later, in 
order to obtain a more economical mixture, In more recent trials, it 
was found that calves can be reared successfully by feeding the separated 
milk alone and supplying crushed oats and whole oats. 

With the idea of controlling this method of feeding during 1918 and 
1919, experiments were conducted at 21 centres. At each centre two 
lots of calves were selected pi uniform size, and i lot was fed on separated 
milk supplemerited with crushed oats, and the other on separated milk, + 
whole oats. The total number of calves included in the test was 140 and 
the experiment extended over 122 days ; the average age of the calves 
at the commencement of the test was 6 weeks. 

Details regarding the live weight increase of both lots of calves on 
similar rations are given as follows: 


Dot 

No. 1 
of Calves ! 

i 

Average 
j weight 
at beginning. 

Average i 
weight 

1 at close 

Average 
increase 
in 122 days 

Average 
daily gain 



cwi qrs. lb. 

cwt qrs. lb, 

cwt. qrs. lb. ■ 

cwt. qrs. lb. 

Dot I - Crushed Oats. .... 

70 

I 0 16 

2 2X1 

! I I 23 

r.34 

Dot II - Wbole Oats 

70 

I 0 18 

2 2 10 

: I I 20j 

1.32 


The difference in the results obtained from the 2 groups of <^lves is 
almost negligible, although there appears to be a slight tendency in favour 


(i) See R 1920, No. 81. 
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of the group which received crushed oats. At one centre only, the use 
of whole oats caused digestive troubles, and at another great difficulty 
Was experienced in getting the calves to eat this food. When whole oats 
axe fed to young calves, the quantity given at the commencement should 
not exceed 2 02. per day, and shotdd be increased gradually. 

The following useful conclusions may be drawn : the cooking of meal 
is not necessary, and calves can be reared economically and successfully 
solely on foods produced on the farm ; where fadlities are lacking for the 
crushing or bruising of oats, whole oats may be given instead. 

S93 -“Yield and Composition of the Milk of the Moroccan Cow. — - I/Eroy, a. (Preparatear 
de Physioiogie, at the National Agronomic Institute), in V Agrononm Coloniah^ Bulk'- 
tin mensuel du Jardin Colonial, New Series, Year IV, No. 30, pp. 177-186 + figs. 2. Pa* 
ris. May- June, 1920. 

In Morocco there are i 200 000 head of cattle, among which we may 
reckon nearly 230 000 cows producing milk eveiy^ year. 

These animals, which are of small size (1.20 metres high at the withers),, 
seem to belong to tw^o distinct types, one with fawn coat passing into 
black to\Yards the head and legs, with black muzzle, curved horns direct- 
ed slightly upwards, and one with a straw-coloured coat, muzzle without 
pigment, white hoofs, lyre-shaped horns with white tips. In some di- 
stricts (especially Meknes and Fez), there are piebald black and piebald 
fawm cattle with white patches limited to the abdomen and root of the 
tail. Most of the Moroccan cattle seem to he the result of the indiscri- 
minate crossing of the first two types. 

The author gives some details of the cattle breeding methods practised 
by the natives, and especially of the milking (the calf being allowed to 
take some of its mothers milk at the beginning and end of the operation). 

The town herds are better tended and selected than the country 
ones. 

The lactation period of Moroccan cows lasts about 9 months but 
in the case of exceptionally good cows, may last for i year). The milk 
yield of town-bred cows is on an average, 1400 kg per lactation, that of 
uiiselected animals bought at country markets may be as much as some 
850 kg. Taking into account the amount of milk consumed by the calves, 
the milk yield of the town cows may be estimated at 1630 kg., and 
that of cows of rural origin at iioo. On an average 20.5 kg. of milk 
is required to obtain i kg. of butter fat. 

Compared with the milk of French cows, that of the Moroccan cows 
has the same casein and lactose content, but usually is richer in fat-free 
extract and butter fat. 

The milk of the Moroccan cow is more acid when first milked, than 
that of the French cow. For this reason, special care must be taken, if 
it is kept more than 12 hours, otherwise it coagulates on boiling. 

The author concludes from his study that, under existing drcunl- 
stances, it is best to use Moroccan cows, rather than imported French 
ones for supplying milk to the European customers in the towns, for 
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the imported animals are subject to tuberculosis and piropksrnosis, to 
both of which diseases the native cows are immune* By means of system- 
atic selection, which is beginning to be practised by the natives, the 
author hopes that it will be possible before long to create herds of milch 
cows each producing, per lactation period, about 2000 litres of milk con- 
taining 4 % of fat. To effect this, it would only be necessary to supply 
the animals with food corresponding to thir live-weight and milk-yield, 
and to endeavour to prevent the calves sucking their dams during milking. 

S94 - East Friesian Sheep at the Latium Stock-Breeding Station '(i).— M oreschi, b. 

in Giofnalc d'Ualid a^Hcolo^Ytox III, No. 25 p. i., Rome, July 4, 1920. 

With the twofold object of trying whether it was possible to accli- 
matise Briesian sheep to the Campagna Romana, and to cross them with 
Italian breeds, the hatium Stock-Breeding Institute bought, in 1916, 8 ewes 
and one ram of tliis German breed, celebrated for milk and wool production. 
In Friesia, the average milk yield of a ewe during a lactation period of 8 
or 9 months is from 300 to 400 litres (some sheep give even as much as 
6 or 7 litres of milk daily), while the annual yield of wool in the yolk 
is from 4 to 5 kg. Friesian sheep mature early and are very prolific ; 
the ewes bear many twins (as many as 8 % of the flock), and sometimes 
three, four, or even five lamhs are produced at a birth. 

The results obtained from 1916 to 1919 are as follows 

Iii 1916, tile Friesiau sheep gave birth to 6 ewes which produced 5 ewe-lambs and 

3 ram-lambs; i male lamb and 2 ewes died. 

In 1917 » s » gave birth to 5 ewes which produced 3 ewe lambs and 

4 ram lambs : 3 male lambs and i ram died. 

in 192 S 9 9 » gave birth to 6 ewes, which produced i ewe-lamb and 

7 ram-lambs ; 2 ewes, 4 rams, and i male Iamb died. 

in 1919 9 9 » gave birth to 3 ewes, which produced i ewe-lamb and 4 

ram lambs: 13 animals died. 

Thus, at the end of 1919, there only remained 4 cues, one of which 
afterwards died in lambing. This high mortality was due to the attacks 
of parasites. As the Friesian ram could no longer be used, a ram of the. 
geniile breed of Apulia was mated with the Friesian ewes. 

The high proportion of twin births, 3 out of 6 in 1916, 2 out of 5111 1917, 
^ out of 6 in 1918, 2 out of 3 in 1919, proved that the breed preserved 
its prolific qualities. 

Prof. GiuniANt, Director of the Tatium Stock-Breeding Institute, 
stated that a Friesian sheep gave at the beginning of the lactatipn per- 
iod 3 kg., of milk a day; this is much less than the usual yield in its own 
country. The milk of Friesian ewes reared on the Campagna Romana 
contains from 4.5 to 6.5 % of fat. 

The amount of wool washed on the sheep by dipping in summer is. 
on an average, 2 kg., in the case of ewes, and 2,412 kg., in that of rams 
The average of the Tatium flocks is 1.7 kg., per head. The wool of the 

(t) See also R,, July-Sept., 1919, No. 953. (Fi.) 
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Mesiarr breed is of long staple, strong, rather elastic, but somewhat 
coarse, slightly and irregularly curled. 

Th^ Friesian breed maintained ther precocity in Latiimi ; at birtb, 
the lambs weighed from 3 to 5 kg., and attained the weight of between 
40 and 60 kg,, in 6 months. At the age of eighteen months, the ewes weigh- 
ed from 70 to 80 kg., and the rams 1 quintal, or even more. Cross 
bred lambs born as a result of the mating of Friesian ewes with the gen^ 
tile Apulian ram, weighed at birth 3 to 5 kg., and after 8 weeks, 17. i, 
20.4 and 21.9 kg., respectively ; their daily increase of weight being a 
little less tliaii % kg. 

From these results it may be concluded th?t the Friesian breed, which 
requires a damp and temperate climate, cannot be acclimatised in Fatiuni, 
and under the unfavourable conditions prevailing there, it soon loses its 
characteristics. 

If, howrever, breeders gi\dng up the idea of rearing pure bred stock, 
would cross Friesiaus with the native races, they would doubtless achieve 
good results as regards milk-yield and size, and perhaps increase the pro- 
ductivity of the Italian sheep. 

895 - Beet Pillp for Fattening Lambs. ■— Eeadley, T. A.j in The Nebraska Farmer, Vol. 62 
No. 14, p. 994, 14 ncolii, Nebr., April 3, 1920. 1 

A ration of alfalfa, hay, dried hay, beet pulp, cottonseed cake and silage, 
produced the largest gain and returned the most profit on a lot of 31 
lambs in a 100 day feeding experiment with 12 difierent rations, recently 
completed at the Scottsblufi Experiment Station. 

Lot N timber and Ration, 



t 


3 

4 

5 

6 

7 



10 

£1 

13 


Hay 

Maize 

Hay 

Maize 

CSC’*’ 

Hay 

Dried 

Pulp 

^aize 

Hoy 
Dried 
Pulp 
CSC* 
Maize 1 

Hay 

Dried 

Pulp 

Hay 

Dried 

Pulp 

CSC* 

Hay 

Dried 

Pulp 

CSC* 

Hay 

Dried 

Pulp 

CSC* 

Silage 

Hay 

CSC* 

Silage 

Hay 

Maize 

Beet 

Tops 

Hay 

Dried 

Pulp 

CSC* 

Beet 

Tops 

Hay 

<SC* 

Beet 

Tops 

Average daily gain 
per lamb ..... 

.313 

■38S 

.299 

.3S1 

h 

\c 

00 

.375 

.396 

.421 

.245 

‘375 

.403 

, .245 

Pounds, feed per lOO 
ibs. gain per lot: 

1 

i 











Hay ! 

503 ; 

408: 

54 ? 

396 

482 

416 

453 

i 235 

485 

39 ^ 

350 

630 

Maize ' 

306: 

546 

107' 

84 

— 

— 


1 '' 


=55j 


— 

CSC*^. ....... 

— 

76 

— 

77 ' 

— 

70 

[ 104 

70 ' 

1 120 

i 

73 

120 

Dried Pulp ..... 

— 


224 

175 

31S 

261 

242; 

2311 



242 


Silage 


— i 


! i 

— 

— 

— 

417 ' 

719 

— ' i 

1 


Beet Tops ..... 



— 



— 

. — 

— 

— 

1 . 63 ' 

l./i^ 

a.99 

Cost of feed per xoo 













lbs. gain. ... $ 

12,89 

I3.fi3 

11,39 

11.93 

9- .59 

11.26 

12.36 

10 . 57 ' 

11.86 

X2.16' 

11.S5 

13.13 

Appraised value per 
100 Ibs $ 

^ 17.50 

18.00 

17.75 

18,00 

17.63 

17.90 

1 18,00 

1 18.10 

■ 17.00 

! 17.75 

^ 17.85 

17.25 

Net profit per lamb. % 

1.83 

2.32 

( 

2.40 

a.94 

2.91 

3.02 

t 2.87 

3.S0 

1.50 

1 

3.9s 

1.34 


* ^ Cottonseed Cake. 
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Tile following points are outstanding from tbe detailed results given 
in tlie above table : Dried beet pulp when properly supplenie|ted \^ith 
alfalfa bay and cottonseed cake is an excellent feed for fattening lambs. 
Cottonseed cake added to tbe ration at tlie rate of one-third pound per 
lamb daily in every case increased the daily gain and the net profits. 

Silage added to the ration of hay, dried pulp and cottomseed cake in- 
creased the daily gains, lowered the cost of gains and increased the net 
profit per lamb. Beet tops added to hay and maize ration produced 
gains at a lower cost, and increased net profits. Beet tops added to hay, 
dried pulp and cottonseed cake ration increased the daily gain slightly, 
increased the cost of gain and decreased the net profit. lyOt 7 shows an 
increase in the amount of cottonseed cake from % ¥2 per lamb 

dafiy, ; slight increase in gain, but increase in cost of gains and lowering 
of net profit. 

896 “ Goats and Levroux Clieese. — Bonaf^), a. (Birecteur des services agricoles de 

rindre), in La Vie agricole et rurale, Year 3, No. 42, pp. 276-277, figs. 2. Paris, Octo- 
ber 18, 1919. 

The goat plays a very important part in the rural economy of the 
Department of Iiidre. It is found more or less ever3rwbere, but most 
frequently on the limestone plains of Champagne, where it takes its place 
beside the sheep, large flocks of which belong to the large estates. Goats 
to the number of 5, 10, 15 or rarely 20 heads, are, however, kept by the 
owners of small holdings, and by agricultural labourers. The goat is 
par excdknce the animal of the poor as it can be managed by the family 
without any outside help, and is a source of considerable profit. 

It is of average size ; its coat is usually brown with white at the ex- 
tremities ; on the forehead is a brown stripe, that finishes at the muzzle, 
and has wide white borders ; horns are as a rule absent ; beards may be 
present or absent {very variable). 

Mated with the rain on November i, the females give birth, at the 
beginning of April, to two kids, which they suckle for a fortnight ; the 
kids are then sold, and the milk is used for cheese making. Kids kept 
for breeding are reared with the bottle and cows milk. 

During tbe winter, the animals remain at the sheep-fold; their rations 
are composed of bran, dry forage, and a mash couvsistiiig of bran, beetroots, 
and boiled potatoes. 

In summer, after a small ration of forage and bran, which they eat 
at the fann, the little herd is driven to the fields by the old men or the 
quite young children of the family, who are helped by a well-trained dog. 
The goat browses on the sainfoin aftermath, or that of temporary pas- 
tures ; it requires succulent appetising food, and is not content with the 
meagre pastura’ge that suffices for sheep. 

Milking is done twice a day, morning and evening; on exceptional 
occasions, the goats are milked a third time, at midday. 

The milk yield is rather small after the first time of kidding (this 
takes place when the goat is about 14 months old), but it attains its nor- 
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mal anioiiat after tlie goat is 3 years of age. From tliis time, the an- 
imal gives at least 1.5 litres daily for 7 months (May to December); this 
would mean a minimum of 210 cheeses per annum (allowing 1.5 litre of 
milk for each cheese), \\daen its milk-producing power decreases, towards 
the age of 9 to. 10 years, the goat is no longer kept, but is sent to the butcher. 

After each milking, the milk is put into earthenware vessels, taken 
to the cellar, and os soon as it is cold, the rennet is added. For i litre 
of milk, is used a piece of solid rennet the size of a pea, which is specially 
prepared by the pharmacists and grocers of the district. The curd forms 
in 24 hours in summer and in 48 in winter. It is placed to drain in a form 
' or cheese-basket that gives it the shape of a truncated pyramid, with a 
square base. The curd is put into the form by degrees, a little at a time, 
and no small amount of dexterity is required to ensure a homogeneous 
paste. The cheese takes one da5’ to drain ; next day, the exposed sur- 
face is salted, and the following day, it is taken out of the form and salt- 
ed all over. When covered with salt, the cheeses are put on a layer 
of straw in a large wickerwork ba.sket, and hung up in a well- ventilat- 
ed room, where the3’ can dry and acquire the proper consistency, or 
else they are put on a wire-stand with compartments and placed in the 
garden. The fanners wife turns the cheese every day, placing the bot- 
tom surface uppermost. 

After a week, the blue mould begins to make its appearance on the 
surface of the cheese, and develops more or less rapidly according to the 
surroundings. Sometimes it is necessary to remove the cheeses to a 
damper place, and to wrap them for some hours in damp cloths. 

The making of these cheeses is not regulated scientifically; after 
some experiments, the most favourable conditions are found out. 

A week after the appearance of the first blue specks, the fungus my- 
celium is fully developed, and the cheese is ready for sale. It is not, how- 
ever, fully ripe, but this is the best time for transporting it ; the rest 
is left to the consumer or cheese-monger. The cheeses are ripened by 
being placed in earthenware receptacles that are first covered wdth a cloth 
and later closed. In this new enviroment with limited air and a high 
degree , of humidity, the mucidineae grow more slowly, whereas the bac- 
teria sho'w great activity, the paste gradually becomes oily, and the flavour 
develops. The process is permitted to continue for a longer or shorter 
time according to the wishes of the customer. 

When Well-made, Tevroux cheese is one of the most highly prized 
goat cheeses. Its fame exceeds that of the Berry variety, it figures largely at 
the Paris restaurants, and the demand for it cannot be adequately satisfied. 

It is estimated that there are 40 000 goats in the Department of In- 
dre, and that an average of q million cheeses are produced annually. In 
reality, however, more cheeses are made, for not infrequently, cows milk 
is used to dilute the goats milk to a small extent. 

The best cheeses come from Vineuil, Tcwroux, Brion, Brittany, and 
, Champenoise, where ’ there are great ■■ plains covered with sainfoin which 
forms the staple food of the goats. ■ ' ■ ’ 
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As soon as the anitnals are ptit out to grass, or to brouse on the leaves 
of the trees, the quality of the milk becomes inferior. Xhe prices of the 
goat and its products during the pre-war period and at the present time 


are as follows : 

Mlk-yielding goat 35 80 to 100 

Bij goat 5 15 to 20 

' 4 to 7 10 to 30 

WHte cheeses {salted and dried) 0.30 i 

Bine dieeses (covered with mould) 0.35 1.20 

Ripe cheeses (finished in eartheraware pot) . 0.45 to 0.50 1.50 


These figures wotdd give a gross return of 250 to 300 fr. per head : 
this means a high profit. It must, however, be remembered, that .goats 
need liberal feeding, careful supervision, and unremitting attention, which 
if adequately recompensed, would mean a considerable outlay. 

897 - An Experiment with Fattening Pigs -to Compare Cooked with Raw Potatoes. 

— Dspartme^ii of A^ricuUurc and I'eahmcal Instruction for Ireland Journal, Vol. XX, 
No. 2, pp. 190-193. Dublin, 1920. 

The high cost of fuel, of manual labour, etc., has been the reason why 
many farmers hesitate to undertake the fattening of pigs with cooked food, 
especially potatoes, which however is a customary proceeding in Ire- 
land. The Department of Agriculture has therefore undertaken a series 
of tests in order to ascertain if it is possible to fatten pigs successfully on 
a diet of raw potatoes. These tests were carried out at 5 centres, and 
at each centre the pigs were divided into 2 lots, as for as possible ho- 
mologous in appearance, and the total number of pigs was 34. The aver- 
age age of the pigs at the commencement of the tests was 15 weeks and 
the tests covered a period of no days. 

lyot I were given cooked potatoes ; Dot 2 raw pulped potatoes. In 
all other respects the two lots were treated alike The 2 lots consumed 
the same quantity of feed, and particulars regarding the live weight in- 
crease are given as follows ; 


■ Bot 

Number 

of 

pigs 

Average 
weight 
at begiiming 

Average 
weight 
at close 

Average 

increase 

Average 
Daily Gaia 



cwt. qrs. Ib. 

cwt. qrs. lb. 

cwt. qrs. lb. 

1^7— 

IfOt I (cooked potatoes). 

17 

~ 3 ' 

2 0 20 

I , I is: 

1.43 

» 2 (raw potatoes) 

•17 

- 3 4 ' 

^ i 

0 

11 2 

1.29 


_ Results show that the 17 pigs which received cooked potatoes made 
an increased gain in live weight of almost 16 lb. per head (equals a total 
gain of 266 lb.) as compared with the 17 pigs which received raw potatoes. 
Naturally, against the pigs which were fed on cooked potatoes must be 
set the cost incurred in cooking the latter. Nevertheless, taking into 
account the market conditions when the experiment was made, the value 
of the increased live weight was obviously superior to the expenses in- 
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cturred in cooking tlie potatoes, and tlie following conclusions may be-drawn : 

(1) At tbe present price of pork, a substantial profit is obtained by 
the cooldng of potatoes for fattening pigs. 

(2) Moderately good results may be obtained from the use of raw 
potatoes ; but in this case the fattening period is extended. 

898 ~ Elect of Calcinin on the Composition of the Eggs and Body of Laying Hens* poultry 
— Buckner, G, B., and JIaktin, J. H., in the Journal of Biolo-dcal Chemklrv, Vol. XBI, 

No. 2, pp. 195-203. Baltimore M. D., Beb. 1920, 

The authors have determined the eftect produced by grit, oyster 
shell, and limestone , fed with the ordinary ration used for laying hens ; 
and also the ultimate effect on the constitution of the hen, of the conti- 
nued la3nng of eggs in the absence of calcium other than that contained 
ill the food. 

Four lots of 10 white Leghorn pullets each received the same ration, 
namely : i) a dry mash composed of 6 parts maize meal + 3 parts bran + 

3 parts middlings -f 5 parts meat meal + 4 parts charcoal ; 2) a grain 
mixture of 16 parts w^heat + 16 parts cracked maize + 8 parts oats. 

These foods were supplemented : in Pen 2, with grit ; in Pen 3 with grit 
and oy'ster shell ; in Pen 4 with grit and limestone ; Pen i served as a 
control test. The experiment extended over 6 months. 

A series of Tables shows : i) the analyses of the materials fed, the 
mortality and egg record ; the analyses of shells of eggs from the various 
pens ; the analyses of the contents of eggs from the various pens ; the an- A 

alysis of a anormal hen compared with that of a hen in Pen 2 that had 
collapsed and died ; the analyses of carcasses and leg bones of hens from 
all lots, at the end of the experiment. 

From a study of these figures the following conclusions may be drawn : — 

(1) Faying hens whose supply of calcium is limited to that natur- 
ally contained in the food, continue laying until there is a general deple- 
tion of magnesium, phosphorous, and calcium in their bones and carcasses. 

(2) As long as the hens permit the formation of an egg shell, the 
contents thereo| remain reasonably constant, thereby allowing an average 
supply of calcium, magnesium and phosphorous sufficient for the normal 
development of ' the embryo of the chicken. 

(3) Ten weeks elapse before there is any noticeable change in the 
general condition of hens receiving no mineral matter other than those 
naturally contained in the food ration such as that fed during these ex- 
periments. 

(4} The lack of calcium is not the fimdamental cause of the forma- 
tion of shell-less eggs. 

(5) The percentages of calcium and phosphorus in the' bones of the 

hens ill all lots were ’fairly constant, thus indicating a stable equilibrium 
between the 2 elements. , ^ 

(6) The continued laying of eggs taking into account the calcium 
restrictions, does not materially alter the percentage mineral composition 

- of the egg shells or their contents. There is, however, a gradual thinning 
of the shell. 
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(7) Under the conditions governing this experiment, the addi- 
tion of limestone or oyster shell to the ration, increases the production 
of eggs 69.4 % as shown by the average production of Pens i and 2 when 
compared with that of Pens 3 and 4. 


';BEE-KEBPING 
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899 “ Bee-Keeping in Isolated Hives, — Robert- Aubert, in VApicuUnre, Year 64, 

No. 7 > p. 155 - Paris, July, 1920. 

Bee-keepers, whose stock -is attacked by foul-brood, are usually, 
those who take their honey too early and use composite hives arranged in 
such a way that they always obtain relatively large quantities. Taking 
the honey and replacing the frames of these hives for the bees to clean 
are two operations that encourage the queen to lay at the very time when 
she ought to be prevented from so doing. If the honey supply continues, 
no harm is done, but if the honey-season is finished, which is generally 
the case in districts where foul-brood is rife, there is a great risk that the 
bees seeing their empt5dng frames, will let part of the brood die on ac- 
count of want of honey. 

The author has substituted for this pernicious system one which 25 
yeaxs^ experience has proved most satisfactory. He uses LayEns hives 
with 20, 22 and 25 frames. In May, he pays his first visit, cleans the 
hives, divides any food that is left, and replaces useless frames wib sec- 
tions containing bees-wax. Having done this, he does not open the hives 
again until after September i, unless the season is a good one, in which 
case, he visits them again, to take the honey from the side opposite the 
brood. This operation takes place once every 3 years. In September, he 
removes the superfluous honey, and as the bees only concern themselves 
with the part of the hive where they are going to winter, this hardly 
disturbs them at all, and the replacing of the frames to dry only gives 
them one da/s work. 

The result of 25 years’ bee-keeping with isolated hives according to 
this simple method is that the honey supply has never failed and the 
author has taken honey every year. The average yield in Oise during 
these 25 years was from 22 to 25 kg., per hive per annum. His great 
triumph is that, even in bad seasons, it has never been necessary to feed 
the bees. The latter were thus allowed to live naturally, they received 
no food, the brood did not die, and there were no signs of foul-brood. 

M. Robert- Aubery is of opinion that if all bee-keepers followed 
his example, many more hives could be kept and much larger quantities 
of honey obtained without losing the brood. Bee-keepers who take too 
much honey, whose broods, die, and who are obliged to feed their bees 
on a large scale every year, are evidently in the wrong. 

900 - Crossing Experiments with Varieties of Silkworm Having Blvoltine Females. 

— PiGORiNi, If, (R. Stazione bacologica sperimentale at Padua), in V Italia agricohj 

Year 57, No. 5, pp. 129-146. Piacenza, Hay 15, 1920. 

'Breeds used in the experimnts. — The following 19 crosses were made : 

Small, bivoltine, greenish-white female with males of an annual 
breed viz,, golden Chinese, white Japanese, yellow Ascoli and yellow 
Gran Sasso. ' ' ■ , ' ^ , . 
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White bivoltiiie female with annual males, viz., white Japanese, and 
yellow Gran Sasso. 

White, bivoltine female with gibbous caterpillars with annual males, 
viz., golden Chinese, wrhite Japanese, yellow AscoU, and yellow Gran Sasso. 

White, bivoltine Chinese female with annual males, viz., golden 
Chinese, white Japanese, and yellow Ascoli. 

Mixed white bivoltine female with annual males, viz., golden 
Chinese, and white Japanese. 

Yellow bivoltine female with annual males, viz., golden Chinese, 
white Japanese, yellow Ascoli, and yellow Gran Sasso. 

The results of the crosses were studied in loi small separate rearings, 
each lot consisting of hybrids from the same laying. 

Objects of the experiments, — The characteristics of the cocoon were 
investigated in these researches. The weight dimensions, form, amount 
of silk and its properties were all studied- 
Tlie number of cocoons examined were : 


for totai weight . i5 i73 cocoons 

lor size and shape 2 474 ^ 

for weight of outer silk and fibrin i 479 ® 

for length of reelable silk and standard i 082 » 

for strength and elasticity (3 597 determinations) 351 » 


The technique of the various determinations has been improved by 
the author. 

Results, — These are given in a series of tables and summarised as 
follows : 

In addition to the well-known fact that in crosses made with a bivoltine, 
female bivoltism persists in all cases, the hybrids obtained by the author 
showed parental characters as well as intermediate and non-intermediate 
characters. ^ 

Of the intermediate characters, some occurred according to the aver- 
age number calculated, others deviated from it more or less, sometimes 
approaching nearer to the paternal or maternal characters respectively. 

The non-intermediate characters have slightly higher values than those 
of the parents, but smaller values. 

The observations may be arranged in a schematic form as follows : 

A. — iN'rKRmDIATB Chaxacmrs. 

(a) Attaming the average. 

I. — Size. This was c^culated by determining the long diameter. 
The calculated average was 177 ; the average ascertained was 176. Partly 
by means of the observation of the calculated averages and the averages 
found, and partly by noting the slight deviations of the latter from the 
respective averages, the author concluded that the phenomenon was 
constant. 

He mentions special cases of crosses with a golden male, in most of 
which the dimensions of the hybrid are not intermediate, but exceed those 
of the parents. 

[ft#] ' 
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II. — SliiipC; Tile method employed; which consists in indicat- 
ing the size b}' a sign or u series of numbers that express the ratio of the 
diameters, necessitates the separate consideration of crosses between more 
or less strangled cocoons, or between strangled and non-strangled cocoons, 
such as in the present case, where a golden Chinese male was used. In 
both cases, the value fctmd coincided with the average calciilated values.-' 

III. — Percentage of cmde fibrin in the raw silk. As a rule this amounts 
to 10 1 % of the general calculated average. This figure remains approxi- 
mately the same in all the groups. Mention, however, should be, made 
of the case of crosses with a Japanese male, in which the percentage of- 
ten exceeds the calculated amount, and in most cases exceeds the fibrin 
percentage of the parent producing most fibrin, 

IV. — Standiird of the thread. Taking this as a whole, it may be 
said that the standard proved to be 99 % of the average calculated, that ' 
is to say it coincided with it. It should, however, be observed that crosses 
with Eastern breeds slightly lowrered the standard, while crossing with 
local breeds raised it. 

(b) deviating from the average, 

(bi) below the average, inclining towards the maternal characters. 

I. — Weight of onier sUk, This is much below the calculated aver- 
age, being only 77 % of the latter. This inferiority is constant and is 
fomid however the crosses are arranged. The character thus tends to 
approach the maternal character, and it is permissible to suppose that the 
latter is dominant as regards the paternal chiacter. It must, however^ 
be reiiienibered that the breeding conditions may have exerted some un- 
favourable effect. 

II. — Length of teelahle silk Taken as a whole, the value found 
was 83 % of the calculated value. For the rest, wfiat has already been said 
about the weight of the outer silk holds good here also. This charac- 
ter may be regarded as depending on the previous one. 

(b3) above the average, and tending towards the paternal character. 

I. — Strength of thread. This is in % of the calculated average. 
This phenomenon is constantly observed in all the hybrids. 

B. — Non-inteembbiatk characters. 

(a) superior to the characters of each of the parents, 

I. — Elasticity of thread. — This is observed in the majority of cases 
• and always in partial groupings. . It may further be said that the ar- 
rangement of the groups of hybrids according to the degree of elasticity 
of the thread follows the order of the females as regards this character, 
which shows the special influence of the females. 

(b) ^ superior to the characters of the parents md approaching their sum, 

I. — Colour. —Taking the total of the cases studied, this attained 

84 % of the sum of the parents' character. The order of the succession 
of the groups of hybrids according to colour, does not reproduce that of 
. thdr parents. It is not possible to' speak 'with the same, certainty as has 
been^ done for the characters previously described,- with regard to various 
other characters such as vigour of larvae, Im-might .of cocooks, and the 
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hr of douUe cocoom. The author is, however, able to state that the hy- 
brids are chiefly affected by the vigour of the bivoltiue race ; that the 
live-weight of the cocoons largely depends upon paternal influence, 
seeing that it was greater when the females were crossed with local males 
than when the male parent belonged to an Eastern variety. The occurrence 
of double cocoons was clearly reduced to one-half (from 12.9 to 7 %) by 
crossing with an annual race. 

901 -* Mote on the Bescription of Elephants. ~ schein' (Virst-ciass Vetenoaiy insi^ec- 

tof), in the Butkiin economique cle Vlndochinc, Vol. XXIII, Xew Scries, No. 140, 
pp. HaiKl-HiUphong, }an.-tVb., loeo, 

Eew authors have written about elephants, and so far Veterinary 
Captain E\^ns is the best authority. In addition he has had the advant- 
age of studying and writing about the elephants of Burma, which largely 
come from South Indo-Chiiia, Cambodia, and South Annam, and are 
thus the brothers of those examined by the author. But he has not given 
a method by which elephants may be described, and the author has filled 
in this blank by the article under consideration. 

The primitive races M(.>is and others, could recognise an elephant 
after not having seen it for a very considerable time, but they comd not 
give an accurate description of it. The author has followed the standard 
method of listing the points of a horse, viz : — Stud number and mark, 
name, sex, skin and colouring, shape, head (nose, teeth, skull, ears), back, 
tail, legs, hoofs, height, age, special points (approximately : very young, 
young, adult, old, very old) . The author describes these points in detail, 
and gives numerous illustrations. In addition, he gives a sample of a 
scoring card for elephants, and diagrams of an elephant and the chief 
parts, all of which will greatly simplify descriptive work in this con- 
nection. 

902 - Domestication of the African Elephant in the Belgian Congo, (Api Station) (i) 

— I^EPLAE, E., ill Bulidin du Coit-o Bd-c, Vol. X, Nos. 1-4, pp. 207-269, figs. 10. 

Brussels, March-Becember, 1919. 

The Indian or Asiatic elephant (Elephas maxitmis) seetos to be des- 
cended from the mammoth {E, primigenins) ^ whereas it is supposed that 
E. antigum was the ancestor of the African elephant. 

Although there is probably only one species of elephant in Africa, 
a 'certain number of varieties, or sub-species, diSering chiefly in the shape 
of their ears, have been found in that continent. ■ 

These varieties, according to the publications of the British museum 
of Natural History, are as follows:— (i) The, Cape _ elephant {E. Afri- 
canus capensis); (2) the western variety of the Cape elephant '(£. a, to- 
xoik) ; (3) the Matabeleland elephant (E. a, Sekusi) ; (4) the West Afri- 
can elephant (£. a, cydoHs) ; (5) the elephant, of the Masa! {E. a. Kno- 
ckenhaueri) ; (6) the Aberdare elephant {E\ a, Pedt) ; (7) the Lake Ru- 
dolph elephant (E, a. Cmendtshi) ; (8) the Abyssinian or E. Sudan elephant 


(i) See i?., May, 1919, No. 633. ■ ‘''■. 
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(£*. a, oxyoiis) ; (g) the elephant of N. Soinaliland {E, d. Orleansi) ; (10) the 
W. Sudan elephant {E, RotscMldi). In the British Mtiseum Handbooks 
the dwarf Congo elephant (E. a, pmiilio) and the hake Albert elephant 
{E, a. alberiensis) are also mentioned. 

In the Belgian Congo, there are various zoo-geographical regions, 
hence it is natural that different races of elephants should exist in the coun- 
try. Hitherto, however, .it has not been possible to determine them accu- 
rately, owing, to the necessary documents being somewhat difficult to 
obtain. It is the same in all the other African Colonies, and the elephants 
there have been relatively little studied. 

The race living in the Tower Congo is most likely, according to 
M, ScHOUTKDiiN, Elephas afncanus cycloUs. It is hoped that, before 
long, an opportunity of verifying the matter will present itself. 

In the North of Uele’j^ the Sudan elephant {E. a. oxyoiis) is found. 
E, a. Cottoni lives in the great forest and in Ituri, while near Take Albert, 
and as far as Semliki, E. Alberiensis is met with ; this is probably the same 
race as that found near hake Edward. 

At Katanga, there is a variety of which little is known as yet. It 
is not possible at present to identify it from museum material. The cir- 
cumference of one of the fore-feet of an adult elephant killed in 1912, 
near Nieuwdorp was 1.26 metres, which corresponds to a height of 2.52 m. 
at the withers. 

A very large elephant has been found near hake heopold II ; its 
skull, which is a magnificent one, is at Tervueren, but fresh material for 
study is awaited. Besides this giant race, there is also a dwarf variety, 
E, a. Fraussem, 'w\Ec]i lives in herds. Another variety of elephants, a 
half-dwarf one, lives near hake Albert ; in 1916, the author had a male 
and a female specimen shot for the Museum of Tervueren. 

The author deals successively with the following matters : Trade in 
elephants in Burma, their classification, food, diseases (pnemonia, colic, 
cerebral congestion, heat-apoplexy and sun-stroke [the elephant being 
by nature a nocturnal animal, cannot stand very high temperatures well] ; 
anthrax, trypanosomiasis, a common disease in Burma which does not 
seem t 6 occur in Africa ; piroplasmosis, rare ; apthic stomatitis ; tetanus 
and tuberculosis, rare ; the elephant seems immune to rinderpest) ; the 
capture of elephants in British India (the author describes a hunt in 
which he took part in Ceylon in 1910, when 17 wild elephants were cap- 
tured). 

When the Api elephants are not working, they spend their day in 
the following manner. They go out to feed at 5 in the morning, each 
accompamed by a driver, and return about 5.30 p. m., when they are 
given a little manioc, some potatoes, and a bunch of bananas. 

On working-days, they begin their labours at 4 a. m. and if they 
have to go far, to fetch tree trunks for instance, they set forth at midnight, 
or at I or 2 in the morning. In any case, the eleplmnts stop working at 

II a. m., rest, bathe, and then graze all the afternoom 
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The elepliaiit-huiits, which were interrupted in 1914 by order of Com- 
missioner Berxraxd, used to last 2 months at a time, 3 elephants about 
1.60 m. high being captured. The captives are allowed one year to get 
accustomed to their new conditions, and then trained for 10 to 12 months, 
when they are put to work with the others. 

In 1918, I/ieut. dro\^e a cart with 6 elephants to Buta 

and back. The 700 kilometers were accomplished without accident, 
but not without difficulties. There w’-ould be no trouble in using elephants 
outside the vStation of Api, provided they were gradually accustomed 
to the new surroundings and persons. 

FARM ENGINEERING 

903 - Continuous Knife Mowers. — u .^ ue , p ., in La vu agmoU d mmU, voi. 9, 

No. 19, pp. 331 - 335 - Paris, Xay 8, 19:10. 

The mower knife works with an interrupted movement, the grass 
being cut by the action of the blade edge passing between the teeth of the 
comh. The action is similar to that of pruning shears, and needs more 
power and is not as clean as that of the double-blades of garden shears 
or tinman’s sheard. But a satisfactory movement of the blades of shears 
in the grass is not practicable. 

M. J. d’HEUR, of Daubs (France), has evolved a set of continuous 
action shears. To do this, he replaced the toothed cutter by a blade 
having steel teeth set “en echelon'' and with vertical cutting edges. 
Two blades, moving in opposite directions one over the other, act as 
clippers, cutting the grass. 

Continuous movement is obtained by using an endless steel band, 
a sort of bandsaw whose parallel blades move in the space between the 
combs used in the machine. The band passes over a small pulley at 
the end of the knife blades and is actuated by another pulley driven off 
the road wheel of the machine. 

A lateral roller assures the stability of the machine. 

A single driving wheel is found to be very efficient and does away 
with the need for a differential. 

904 “ A Seated Brag-Hoe — Earue, P., in Vie agricok et fumk, Vol. 9, No. 19, p. 333. 

Paris, May 8, 1920. 

In classical machinery for cultivating the soil, the working parts sHd 
through the earth, the machine was carried on wheels and the driver 
walked behind. 

M. Baiuor has constructed a tillage machine in which the working 
parts rotate, the supports slid^ and the driver sits. 

The whole machine representers a smaE disc harrow mounted on 2 
runners with a steering runner behind. The depth is regulated by means 
of a lever held by a ratchet. 

Oblique weeder blades in front give stability and prepare the work 
for the discs. - , 
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905 ™ Tile Blaiichai’d Improved Fore-Carriage. — dkssaisaix, n., m jtmrma ifAi-ricui- 
lurc prafiijtie, Year 84, No. 22, p. 411, I'igs. i. Parii^, May 27, 1020. 

Tlie first model of M. Bdanchard's double brabant plotigli was ac- 
tuated by a motor and two windlasses fixed over tlie back axle (i), but 
many improvements and alterations bai^e been made in the latest design 
of machine put on the market under the name of the A^ro (90, Rue Saint- 
I^azare, Paris, 9^), 



BmNCHARD Improved Fore-carriage. 


The appended figure gives a general idea of the machine working 
as a fore-carriage tractor, pulling a flexible-tootlied cultivator provided 
with a driving seat and all controls. 

When pulling, the motor actuates the two driving wheels, whose tires 
are provided' with grips. 

This machine is capable of hauling : — An ii toothed cultivator, a 
60 toothed harrow with roller, a mowing machine having a 1.5 m. blade, 
a binder or a "double brabant for light ploughing and stubble skimming. 

The single cylinder motor (bore 96 mm, x stroke 120 mni.) develops 
8 HP. at 1400 R.P.M. The cylinder is hbbed and is air cooled by a rotary 
fan. A pulley is provided so that other machines may be driven by belt. 


■{i) .See R, March, 2918, No. 333 {Ed), 
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Tl:.e wlieels are 90 cm. in diameter, and the tyres are 0.8 crii. wide 
The track can be increased from 70 to So cm. 

With the windlass a cable 5 cm. in diameter is used, having a breaking 
strain of 1500 kg. Each windlass holds 250 m. of cable whose anchorage 
to the ground is maintained by a chain 8 m. long, held by 6 iron pegs. 
Using the cable, the speed is about 2 m. p. h., and working as a tractor 
from 2^4 to 2 iri. p, h. (reverse i m. p. li.), depending on whether 
the diameter of the wEeels is increased b^" the grips or not. 

906 “• A Turbine Sorter for Seeds. — See No. S59 of Kciicw. 


RURAL ECONOMICS 

907 - Researeli Work of the Swiss Peasants' Secretariat on the Swiss Agricultural 
Yields from 1914 - 1918 . ■— Schici'izcn'i^dic LnndaHrischa ftikhc Zcilsclifift^ Year 4 7, Part 1 1 , 
pp. ; Part 13, pp. 267-26'^; i'art 16, pp. 350-351 ; Part 20, pp. 435-437; 

Part 45, pp. ‘4i4"994; Part 40, pp. k^oO-ic-uS ; Part 47, pp. 1033-103}.; Part. 48, 
pp. i(.t}«,rio5o : Part, po pp. 1079-1080. C/. aho Unicrsi!cffim>>m betreffcnd die Renf-abk 
liidl dcr schcu'ci:. Landivirtuhajiy Bcrichi des schwetzcrischcn BauernsckrcUiriaies an das 
schit'ciz. Lundioirischafisdcpartemeni, lirnicjahre 1915-1919, Vol«. 30-33. Berne, 1916-1919. 

The Review of January, 1916, under this heading, contained several 
extracts from the i6th. Report presented by the Swiss Peasants' Secre- 
tariat to the Swiss Department of Public Econom^^ The present study 
reviews briefly the principle distinctive economic results that characterise 
the yields obtained by Swiss Agriculture during the wmr, in comparison 
with preceding ' seasons. 

Variations in the gross yield per hectare of cultivated land 
IN THE LAST FOUR SEASONS. — Table I gives the chief data relating to 
the average gross yield per . hectare worked out in figures’ for the investi- 
gation farms whose accounts, were audited by the vSwiss Peasants' Se- 
cretariat for the period March i, '.1914 to February 28, 1915, and March i, 
1917 to February 25, 1918. 

In order to summarize the results, the general averages of 2S8, 259, 
200, and 253 farms for the years 1914-15, 1913-16, 1916-17, 1917-18, res- 
p^ectively, are shown in Table I. 

' The influence of the size of these farms on the gross 3deld is remar- 
kable. It wiU be of interest to give in Table II, in order to complete the 
analytical data of Table I, the results in round figures of the gross yields 
per hectare, in order of importance, obtained during the Tour years in- 
vestigated. As can be seen in Table I, the noteworthy increase in gross 
yield per hectare during the war should be attributed to nearly all the pro- 
ductive branches of the farm, but in' different degrees. 

The increase of' cultivation depends in the 'first place on the greater 
stocks of cereals, potatoes and forage present on the farm during the suc- 
cessive years. 


[s §$«.»#!] 



—VariaUmis of the gross yield per hectare d'lwing 1914-15, 1916-17, 1917-18 
on Swiss farms audited hy the Swiss Peasants* Secretariat (i). 
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Tabi,e II. — Variations in gross yield per hectate of cultivated ground- 
obtained for farms, with accounts audited by the Swiss Peasants' Secre- 
taria and classified in their order of importance during the years 1914-15, 
1915-16, 1916-17, 1917-18. 


Year 

Farms 

of 

3-5 Ixectares 

Farms 

of 

5-10 hectares 

Farms 

of 

10-15 hectares 

Farms 

di 

15-30 hectares 

Farms of 
more than 

30 hectares 


fr. 

fr. 

fr. 

fr. 

fr. 

1914-1915 

I 021.62 

828.64 

I 771.63 

i 659.45 

616.58 

1915-1916 

I 164.84 

! I 001.98 

; 916.94 

: 805.99 

1 742.15 

1916-1917 

1 285.52 

I 130.00 

I I 077.06 

! I 026.07 

S56.46 

1917- 191S 

^ 734*32 

I 518.48 

1 I 284.17 

1 X 239.12 

1 I 021.56 


There is, in addition to this a constant increase in receipts obtain- 
ed from the sale of cereals and potatoes. The receipts brought in by fruit 
farming per hectare is noteworthy, and is mainly due to higher unit prices. 
It is also interesting to note the increased receipts produced by the 
forests ; the average, and large peasant farms with a considerable wooded 
area benefited most from this increase. 

In Table III the results obtained from the Cattle rearing are exami- 
ned in detail in order of size and compared with the pre-war results. 


Tabee III. — Gross yield from cattle-rearing per hectare on various 
farms arranged in order of importance. 


Year 

3-5 hectares 

5-10 hectares 

10-15 hectatiK 

15-30 hectares 

more than 

30 hectares 

Average 

1908 

156-50 

96.24 

100.70 

71.08 

45-05 

94.25 

1912 

234.76 

147.15 

126.71 1 

113.23 

^ 94-45 

141.84 

1914 

196.81 

I33.S6 

117.80 ^ 

116.64 

t 108.31 

X 30.33 

A915 : 

274*23 

209.48 

186.02 

176.80 ) 

152.88 

199.40 

1916 

360.30 

293.51 

251.24 

254-85 

221.43 

278,66 

1917 

197.80 

149.54 

13x47 

122.88 

99*73 

142.08 

Media 

367.01 

1 335.94 

279.46 

254.08 1 

241.82 

305.21 


The increase in receipts from cattle breeding is explained by the 
increased unit prices and by more intensive breeding and by a rapid in- 
flux of fresh animals and elimination of the older ones. 

In the two last years, the increase of the gross receipts from dairy 
farming is noteworthy, although they decrea^d from 1912 to 1914. 
Milk production diminished chi^y ou' account of the unit prices of the 
last 2 years, which prevented this productive branch of Swiss agriculture 
from contributing enough to increase the production per hectare. 


! 


[sw] 
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Pig ' breeding i^hicli suffered a decline in 1914, because of tlie lack of 
concentrated food, has again developed during the following years and, 
especially in the last one, has contribued greatly to increase the gross 
receipts per hectare. 

Produci'ion for homk and markeo'. — Production for the home 
and market during the war, was particularly interesting for it shows 
up the efforts made by the producers to supply the demands of the 
market. 

A considerable part of the yield 'was thus absorbed by the market, 
whilst that taken for home consumption, although showing a large in- 
crease mainly due to increased unit prices, was not wholly as important 
as that absorbed by the market. This increase naturally varied with 
the different products, and also for the different classes. 

Table IV gives the averages for all the farms investigated during the 
years in question. 


Tabub IV. — Productmij domestic consumption and the market 
during ike war per hectare cultivated. 


Year 

1 I 

i Home coasumption i 
i per iiectare 

Market production 
per hectare 

Gross yeld 
per hectare 


fr. ] 

[ i 

fr. 

fr. 

tgoi , 1 

146.75 

355.15 

501.98 

1910 

X 55 -I 5 

1 583.30 

! 738-45 

1913 

X 54-45 

! 569.35 

1 72 3. So 

1914 

178.50 

I 662.60' 

j S41.10 



184.40 

755-42 

939.82 

1916 

220.72 

1 876.31 

I 097.03 

19x7 ^ . 

302.41 

I 092.93 

X 405.34 


The data given in Table IV show that the home consumption of the 
products has increased considerably since 1901, but, taldng the unit prices 
into account, this consumption has decreased in favour of production for 
the market. 

Key REVEOTE OBTAINED BY Swiss agricueture during the war. ~ 
The net revenue of the farm represents the interest on the capital invested, 
whether it belongs to the cultivator or to the investor. It is calculated 
by deducting from the gross yield, the cost of' labour, the cash expen 
diture, depreciation of stock, remuneration for the work, done by the 
farmer and his family, and all products used on, or 'put into, the land. 
In this calculation neither debts nor capital charges are entered. The 
notable fluctuation of the net revenue during and previous to the war 
indicates the need for a careful examination of the index of the projects 
'of Swiss agriculture since 1901. 
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Table V gives the general averages for all the farms studied instead 
of averages for groups of farms classed according to size, for it is important 
that the general result should be kept in mind. 


Tabi,]^ V. — Net revenue ohiained 

by Swiss farms associated with the Secretariat, in the years 1901-1917. 



W-ar i ^ ' 

j interest on capital ■ 

Xet Revenue ^ 

per hectare 
of Vnwooded land I 

Net Revenue 
per 100 fr. 
of working expenses 



fr. , 


tr. , 

fr. 

1901 . . . 

i 

1.9 


94.60 i 

23.23 

1905 . . • 


3‘3 


155-Co 1 

32.70 

1910 . . . 


3-7 


IS9.92 i 

34.62 

1914 « • ■ 


3-7 ; 


200.43 i 

38.81 

1915 . . . 


6.1 ' 


340-41 1 

56.79 

1916,. . . 


7-9 ^ 

i 

446.49 i 

68.63 

1917 • ■ • 


10.4 


621.09 

79-20 

1901-05 . 


3-07 


I4I.I5 

31.39 

X9o6-’I3 . 


3*65 


IS8.36 

36.02 

1914-16 . 


. 5-94 


329.11 

54-74 

1914--17 • 

* ; 

‘ 6.89 


402.11 

60.86 


The causes which determined the increase of the unit yield also apply 
equally well for the net revenue. Working costs however have not risen 
in proportion to the gross unit yield, .so that it leaves, in the last four years 
a continually increasing margin of profit on the invested captal. During 
the War the smaller increase in expenses as compared with the yields was 
due not only to a sniaUer increase in the cost price of the means of pro- 
duction, paiticiilarly fertilisers, forage, etc., but also to a lesser use of such 
means, and to a decrease in the cost of maintenance, repairs, etc.; this les- 
ser use is obviously due to the high cost of labour and raw materials. 
Again, during the earlier years, whilst pre-war materials were 'still being 
used, and at pre-war cost, the extension of arable land and the' 'high 
prices of the products contributed greatly to the increase an net unit 
revenue of the farms for those y^ears. 

In order to interpret the data accurately, it must be born in mind 
that most of the farms are in the hands of the peasantry, and that the 
owner, besides supervising the enterprise, works just the same as any mem- 
ber of his farm. 

On the other hand the, researches of the Secretariat are intended to 
explain facts, just as any scientific researcli would, and it is only occasion- 
ally that they furnish any data that could serve as a basis for valuations 
or estimated values which with regard to land values or the wages of the 
farmer and his family, could be made in different ways ' according* to the 
precise aim of the valuation or attribution of value. 

CAPiTAniSAi^ioK BBK — In the ' researches of ' the Swiss 

Secretariat, the interest on Capital is taken at 4 % of the net return 'less 
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the pottion set apart as working capital, called in German “ Pacliterkapital '' 
tenant capital ,, which is taken as interest at 4 % on the estate. 
In compiling the accounting statistics of the Secretariat this value is com- 
pared with that of the inventory value as entered in the hooks, which 
derives from previous purchases, costs of production, and work in view, etc. 

The inventory value is taken as the average between that of the 
amount of the inventory and the capitalisation value. 

The capital is also increased by interest from funds. 

The progressive increase of the unit value of capitalisation since 1901 
is illustrated in Table VI. 

The value of capitalisation is, amongst the indices of the ' economic 're- 
sult of Swiss agriculture, that which has most felt the influence of the eco- 
nomic system employed and the direction followed by production. This 
is amply proved by the flourishing state of arable cultivation during the 
last few years. The farms using a triennal rotation of crops, with uii- 
pastured clover fields on the Jura Mnts. derived the most benefit ^from 
fluctuations. 

Grass and forage have benefited from the increased to the revenue 
from fruit farming, and forestry has shown a steady increase in its capital 
value, especially during latter years. 


Tabue VI. — Unit value of capital ani inventory as shown by the 
Swiss Secretariat for the year 1911-1917. 


Year 

Stock 

Value 

Capital 

Value 

Stock 

Value 

Capital 

Value 

per hectare worked, 

per land value per hectare 


working capital not included 

buUdings, etc. not included 


fr. 

fr. 

fr. 

fr. 

1901-1905 

4401.05 

2 680.80 

2 320.50 

I 682.00 

1906-1913 

4 556.55 

3561.85 

2 337 - 5 ‘> 

2 248.45 

1914-1916 

4 697-05 

6959.20 

2 318.05 

5 025.75 

1916 

4 704.00 

9 842.85 

2 335-90 

7 60X .05 

1917 

4 770-15 

14 053.00 

2 420.45 

II 751.60 


In the Alps, cattle breeding has had a very good influence on all the 
classes of farm, and the upper valleys have obtained similar results with 
the breeding and sale of cattle. 

Dairy farming has contributed little to the net revenue and capital 
value, and has actually diminished owing to the ^ high cost of production ; 
only faims exclusively producing forage crops can have been especially 
effected. There was an improvement in the Alpine regions that produce 
butter and cheese, chiefly during the summer months. Table VII. shows 
the increase in capital per hectare, in the various branches of agri- 

. imu] , . 
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cultural economy comparing the increase in the averages for the years 
1914-17 to those of the pre-war years 1906-13 and giving the analytical 
data regarding these changes. 

The data given in Table VII show clearly that all the farms no mat- 
ter what their system of agricultural economy or specialisation, have great- 
ly increased the receipts. Teast of all comes dairy farming which has 
progressed not so much owing to milk productions as to suhsidiar5r bran- 
ches of production. 

The cost of eabour akd of the household. — The cost of manual 
labour includes the wages, at a fixed rate, of permanent and casual labour 
together with the cost to the farmer of his supervision and work as well 
as that of his family. 

The variation in cOvSt of manual labour before and after the war 
are shown in Table VIII. 


TabeE VIII. — Average cost of labour in francs per hectare. 


Year 

Hectares 

cultivated 

Employers 

working 

Es^penses 

Coaf of liabour 

and f6od 

1901 

257.35 

- 185.50 

71.85 

1910 

328.40 

224.30 

104.10 

1913 

331-23 

22279 

108.44 

1915 • • 

343.62 

216.10 

127.52 

1916 . . . 

370-^9 

232-89 

138.00 

1917 

470.B1 

30075 

170.06 


For the last year (1917-18) the increased cost of labour as compared 
with that for 1916-17 is given in Table- IX, 


Table IX. — Increase in labour costs in 1917-18. 


Hecta,res 

Cost per family 

per 

hectare 

% 

Cost 

in wages 
per hectare 

% 


fr. 


fr. 


3“ 5 hectares ■ 

148.70 ! 

33 

14.C9 

18 

)) ; 

86.17 

27 

' 35-03 

39 

10-15 )) 

49.24 

19 

25.16 

27 

15-30 » . . ^ . . 

34.62 

23 

28.76 

18 

over 30 

35.25 

39 

bo 

18 

' Averages . . , ' 


20 

1 ' ' 32 .®e 

u 
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The average cost per working day, which was responsible for the in- 
creases in 1916 and 1917 is shown in Table X, and further data regarding 
labour costs are given in Tables XI and XII. 


Tabu^: X. — Average cost per ^s)orMng day from 1901-1917 [in francs). 


Year 


1901 

1910 

1913 

1915 

1916 

1917 


Ca.-t of maintenance 

emioyer’s wage-eat 

household 

t:.g 6 1 

2,17 

3.46 

2.93 

3 -f >5 ' 

2.95 

3-88 

3.27 

1 ! 

3.60 

; 5.23 1 

4.22 


Tabuk XL — Elemcnis of the cost of prodneiion in 1917. 



For the employees homchoU : 


V^age per persois 

Cost of maintetiance 

Cost of supen^ision 

2.32 fr. 

2.53 fr. 

0.36 fr. 


earners : 


Wage per person 

Cost of mainteuaiice 


1.65 fr. 

2.54 fr. 

i 

j 


Tabuk Xri. — Increase in llic cost of labour in 1916-17. 



For the employer's | 

Wage earners, 


household, per working day j 

i 

per working day 



O' j 

i 

fr. 1 % 

i 

Wage per i^ereoii ! 

. 

0.48 

39.(57 

I 

: 0,19 1 24.35 

Mamteiiauce ........ 

0.67 

55-37" 

;!' 0-59 i 75-65 

Cost of supervision. .... 

0.06 

4.96 

:! ' 1 

Total increase 

! 

100.00 

ij 0.78 j ' 100.00 
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Economic rkvenub obi'ainkd from Swiss aoricubtitre. — This 
revenue is the total of all the income of the persons who collaborate in 
agricultural production. It is interesting to note the influence of the war 
on this index of production which is the most important from an economic 
standpoint. This index on account of its importance, is given for various 
sizes of farms in % of the active capital, and that per hectare cultivated. 
Tables XIII to XVI illustrate this and the distribution of revenue per per- 
son contributing to the production. 


Tabee XIII. — Reiurn on 100 fr. of working capital {in francs). 


Size of 

Par ms 

1914 

1915 

igi 6 

1917 

Average 

1903-1905 

Average 

1906-1913 

Average, 

1914-1917 

3 5 hectares 

8.20 

11.31 

13.00 

17.41 

9.20 

8.94 

12.48 

5-10 » 

9,53 

12.36 

14.47 

18.69 

8.57 

9.78 

13-76 

10- 15 » i 

946 

12.10 

14.69 

17.86 

8.50 

9.24 

13.53 

15-30 » 

i 9.361 

12.43 

15.20 

18.45 

7.92 

4-50 

13.86 

more than 30 » 

1 10.31 

14.04 

16.13 

19.09 

958 

9.78 

14.89 

Average . . . 

1 0,41 

tS .34 

14.61 

18.35 


9.40 

13.68 


Tabee XIV. — Return per hectare cultivated {in francs). 


Area 

1914 

1915 

1916 

19x7 

Average 

1903-1905 

Average 

1906-1913 

Average 

1914-1917 

3 — 5 hectares 

625.40 

862.32 

943.81 

I 317*35 

649.85 

606,34 

937*^9 

5-10 ® 

581.80 

745.06 

862.15 

1 184.64 

489.35 

565,38 

843.4X 

10-15 » 

531-85 

682.07 

: 818.74 

I 008-82 

i 404-85 

480,74 

760.37 

15-30 » 

458.10 

601.80 

750,30 

960.62 

i 389.25 

1 441,91 

692.70 

mote tlimi 30 » 

411.95 

532.04 

I 605.64 

753*35 

373 - 4 ° 

351,13 

575 * 75 ’ 

Average . . . 

538,15 

69 E 51 f 

i 

778.33 

1 

; I 661.78 

1 — 

1 450.06 

515.00 

j 75^.45 


The labourers wages have increased from 94.33 fr. per hectare in 1905 
to 146.50 fr. in 1917. The return on the farmer's capital has increased, 
on an average, from 98.60 fr. (in 1908-13) to 477.40 fr. i . 1917. 

Rates and taxes, which represented 11.50 % of the income between 
1908 and 1913, have increased to 12.74 % in 1917 having reached 15.29 % 
in 1916, the year when the war supertax was imposed. 
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Table XV. — Distrihidion of the returns in % of the income, 
mnongst the persons confribiitmg to the production. 


Classed of 

Number 
farms I of , 

Accounts' 

! 1 

Wages ; 
and 1 
mam- j 

tenance I 

1 

Employer , 
wort and : 
super- 1 
vision j 

Interest i 

on i 

loans j 

Return on i 
capital I 
invested in ! 
Ills farm i 
by tile ; 
farmer | 

Rales i 

and ■ 

taxes j 

Total 




( 1915 : 

24 

- • /O i 

48.65%^ 

14.35%: 

26.00%’ 

i.S3% 

100% 

3“ 

“ 5 

Iiect. 

1916 ! 

30 

7.90 i 

45.62 ; 

12.67 

3 1. 86 

1.95 ' 

1 00 




( 1917 7 

35 

6.80 

44- 3 

11.03 

36.63 

I.IS 

100 




( 1915 i 

104 

11.25 

39.75 

16.59 

30.34 

2.09 

ICO 

5 

10 

'A 

;] 1916 1 

125 

10.14 


14.40 ; 

3 7 -*^5 

1.96 

200 




f IQ17 

151 

10.26 

33-t>4 

10.93 

44.88 I 

1.29 

100 




( ‘1915 

62 

12.54 : 

33-25 ' 

15.66 1 

36.60 1 

x-95 

100 

10 

15 

» 

■] 1916 ' 

70 

: II. 16 ; 

30.11 

H 

00 

OC 

43.70 1 

; 2.15 

1 100 




f 1917 ; 

7S 

11.44 

29.06 

10.62 

47.51 ' 

i 1-37 

1 

j ICO 




i 1915 ! 

50 

1 22,86 

22.88 

11.87 

i 40.66 

i 1.93 

100 

15- 

-30 

)) 

nyify 1 

57 

21.20 

19.12 

10.92 

i 46.37 

1 2.19 

100 




^ 1917 

69 

1 19.44 

1 1S.43 

9.66 

5X-I7 

1.30 

100 




^ 1 

19 

1 27.38 

16.00 

19.54 

36.01 

1.07 

lOO* 

More 

than 

i ^9X0 1 

18 

; 29.02 

14.16 

17.96 

41-50 

1.36 

100 




( 19x7 ! 

:L 

20 

1 29.93 

i 

i 

13.76 

11.69 

50.G0 

1.02 

100 


Table XVI. — Distribution of returns per hectare cultivated 
amongst contributing persons, in francs. 


Year 

Wages 

and 

main- 

tenance 

Worki-g ! 
expenses 1 
and cost 
of suoetvision 
(employer) 

Interest 

on 

loans 

Returns 

on farmers 

capital 

Rates 

and 

taxes 

Total 

1914 * 
19x5 • 

A 1916 . 
1917 . 


108.65 i 
1 121.80 
121.80,, 

146.5^ 

19S.00 

207.44 : 

205.60 
j 259.04 

i 

107.10 ; 
108.12 
104.04 

106.10 

111.20 

247-44 

325.60 

477.40 

13.20 
12.77 
15.29 ^ 

12.74 

i 538.15 

697.57 

772..33 

I I 001.78 


1905-19x7 


j 


I 5 «jt 

0.15 

$ 84 .i§ 


The expenditure per hectare, for the years 1914-1917 in taxes, inte- 
rest on loans, etc., and in working expenses, salarieSi etc., is shown in 
Table XVII. 

The working profit, which was of the total revenue in 1913, dimi- 
nished to ill 1917, whilst the capital returns increased from to 
during the same period. 
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Table X\'JI. — Workilig cxpejises and costs per hectare 1914-1917, 


Year 

Taxation, etc. 

Working expenses 

Total 


Ir. 

fr. 

fr. 

I 9 H * * * i 

309,20 

228,95 

538,15 

1915 ■ 1 


242,69 

697.57 

1916 : 

531.20 

241,13 

77^.33 

1917 ! 

736.14 , 

265,34 

I 001,78 

Averages 1908-1913 , > 




Averages 1905-1917 , I 

35^,00 

3^€,40 

S 84 , 0 # 


Tabj^e XVIIL — The uvikinii profit end capital rtiurns as percentages 
of the ecoHuinic revenue [averages of all the farms). 



j 

i Number 

Wage 

Interest on 

Taxes 

Total 

Year 

j of 

Ciipital 




j Account 

% 

i 

Rents 

% 

j 

% 

% 

‘ i 

1915 

259 

47,20 

50,97 

1 

1,83 

100 

1916 

300 ‘ 

42,39 

55.63 

1,98. 

100 

1917 

353 

40,49 

58,25 

1,26 

100 

Average 1908-1913 • . 

n'lO' 


38,59 


100 

Average 1905-1917 . . 

3584 

1 

54,39 

! 

43,33 

1 

3,08 

too 


90 S - Agricultural Book-^keepiiig In Canada. — ComnmnmiUon fromKv. j. k. DoimiTv, 
Head of the Bureau com'ipoiuUm uath the hilernafiomil Imtiiinc vf AirkuHure, De- 
part uteni of Acrknlture. Ottmea, 

The following is a brief summary of the reports, sent to the Canadian 
Departnient of Agriculture, by the local authorities, on agricultural book- 
keeping in the Provinces, 

' British Columbia, — In this province fanners rarely keep accounts. 
The Bepartment of Agriculture has sent out circulars to the secretaries 
of the P'armers' Institutes asking them to undertake propaganda on this 
subject among their members. So far the results have been so poor that 
the University authorities have decided to give courses of instruction in 
agricultural book-keeping. . , 

Alberta, — The Department of Agriculture here has carried out in- 
vestigations on the Demonstration Farms as to cost prices, and in order 
to check the results obtained, and to find out the average profits and costs, 
the Department has kept the books of a number of farmers in the Pro- 
vince. The Province also provides the Agricultural Colleges with a ma- 
nual giving a good simple method of book-keeping. 
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Saskakhewan. — The Department of x^gricultuie has started a 
book-keeping competition for crop statistics amongst its correspondents, 
on the understanding that all those who enter must send their books up 
for examination once a year. 

The College of Agriculture gives courses in Agricultural book-keep- 
mg, but that is all 

Ofiiario. — Book-keeping in Ontario has not received much encour- 
'ageinent, and all that is done is to recommend its use as a necessity. The 
Department of Agriculture distributes gratuitously a simple method of 
book-keeping consisting of a register for receipts and expenses and an in- 
ventory. The problem of ascertaining cost prices has not yet been taken 
in hand. 

The Department is now considering a thorough system of book-keep- 
ing which will be distributed shortly to the farmers, w^ho w^iii thus be able 
to collaborate in supplying data for ''Farm Business Survey Work”. 

The State Banks have also greatly helped, during the last few years 
by supplying their agricultural clients with an amplified account book 
in which to enter cash transactions relative to farm business. 

Quebec, — Two little books have been prepared, one containing a 
simple S3"steni, and the other a more complete one. These are sent to 
traders and farmers who have some knowledge of book-keeping. The 
local agricultural officers distribute the books to the farmers and explain 
how the accounts should be kept ; they examine the books at the end of 
the year. Tliis method has given excellent results so far. 

NeiB Brunswick, — No definite plan has yet been adopted, but 
district representatives have carried out some propaganda and are distri- 
buting a book prepared by the Commission of Conservation. 

Nova Scotia. — A course in agricultural book-keeping is held at 
the Agricultural College. No other steps have been taken. 

AGRICULTURAL INDUSTRIES 

Cj09 - The BapM Aging of Barbera Wine. — martinotti, f., and gamno-Canina, e. 

‘li. Stazioiie enoloi^ica in GiornaU vinicolo, Year XUVl, No. 25, pp, i92-'i9j. 

Ca'^ale-Monferrato, June, 1920. 

Although it can be said that the artificial aging of Barolo, Chianti, 
and Barbaresco wines is an accomplished fact, this does not apply to other 
types of wine. If, however, this treatment only saved 50 % of the time, 
it would' be of decided advantage. 

The authors have tried the Monti process in their experiments in aging 
Baibera wine. If the latter is cooled almost to freezing-point, a current 
of filtered air passed through it repeatedly for a gren time, and subse- 
quently exposed to a temperature of between 24 and 30° C, a deposit is 
formed, which is then removed. It is advisable to add 8 % of old wine. 

Experiments were made as long ago as the spring of 1918, on wines 
coming from Montaldo Scarampi, and Montegrosso d’Asti, the classical 
districts of the Barhera vines. Three vintages were studied, those of 1915, 
1916, and '1917. ' ' . 
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In each case, 2 hectolitres of wine were placed in a demi-johii and kept 
in a refrigorator at -—4® C. Much time was required in order to reach 
the desired degree of cold. After this, the wine' was -aerated for 15 min. 
on 8 consecutive days. Glass tubes with fractionating bulbs at the end 
were used, and the air was filtered through plugs of cottonwool, after having 
first been bubbled through 95^^ alcohol. The refrigeration and aeration 
produced a thick deposit which separated by decantation. The wine was 
subsequently exposed for 2 months, June and July, to a temperature of 
20-30^ C, when a slight precipitate was again formed and removed. The 
wine was pnt in the cellar and bottled in the spring of 1919. 

Three lots were made every year : No. i, control, untreated ; No 2, 
refrigerated, aerated, and heated wine ; No. 3, the same test as No. 2, 
with the addition of 4 % of old Barber a wine from the same districts. 

Ill April 1920, the wunes were analysed and tasted. 

No. 2 of the 1915 vintage was a bright, ruby coloured wine, and more 
mature by at least a 3^ear than the control, wheareas No 3, although of 
the same colour, and apparently at least 2 years more mature than the 
control, was inferior to No. 2. 

No. 2 of the 1916 vintage seemed a little more mature than the control, 
while No. 3 was the least delicate of the three, and perceptibly aged. 

No. 2 of the 1917 vintage had a finer aroma and flavour than No. 3, and 
its maturity was a little above the normal, approaching that of No. 3. As 
No. I had altered during the experiments, it was neglected. 

It should also be noted that the 1915 wine had the old “ barolo '' bou- 
quet of 12 year-old Barbera wines of this district. 

In 1916, there was a great decrease in the total acidity, chiefly due 
to the breaking-down of the malic acid, with the formation of 2 gm. lactic 
acid. This applies to lot No. 3 as compared with Nos. i and 2. 

The authors, who intend making further experiments on Barbera, 
Valpolicella, and Gattinara wines, give the analyses which they have 
already obtained in the course of their work. 

910 - The Effect of Phosphates on Alcoholic Fermentation. — Garino-canina, in .u 

Stazioni sperimmiali a':,nineiUUan€^ Vol. LIXI, Nos. i-j, pp. Diugr, Bibliograpliv 

of 12 woxks. Modena, 1920. 

That phosphorus is of great importance for grape ferments is shown 
by tbe fact that about 59 % of the ash of saccharomycetes consists of 
phosphoric anhydride. Phosphorus is important to the technique of fer- 
mentation in general, for in some rare cases, owing to the natural absence 
of phosphates, it may be the determining cause of the process. It plays 
a specii part in making filtrati dolci'h and sweet sparkling wines, in 
which one or more substances are wanting which are necessary to the life 
of the saccharomycetes. Wine contains from i25r5io nigm. F2 O5 per 
litre, and generally, though not always, fine Wines are rich in phosphorus. 

Previous investigators have already tested the effect of tricalcium 
phosphate, ammonium phosphate (Astruc); potassium phosphate (Meyer, 
Elion) ; to the rnust the author proposed to make a contribution to the 
study of the question by first investigating the action of phosphates upon 



INDUSTRIES DEPENDING ON PEANT PRODUCTS 


1053 


tlie saccliaroniycetes, and afterwards upon fermentation properly so- 
called. 

He used a culture medium composed of: 100 gm. saccharose + 2 gm. 
tartaric acid + 1*5 potassium carbonate + 0.75 gm. potassium sul- 
phate + C.25 gm. magnesium sulphate -f o.io gm. calcium chloride + 
2.5 gm. asparagiu + distilled water to make up 1000 gm. To this the author 
added increasing amounts of potassium sulphate : from a iiiihiiiiuiii mole- 
cular concentration of 0.000052 to a maximum of 0.036. When the 
fermentation was finished, he collected the saccaromycetes on a tarred 
filter, weighed them, and analysed the liquid filtrate. 

The results are set forth in tables and illustrated by a diagram. On 
examining them critically, it can be seen that phosphorus, even when added 
ill very small quantities, has a decided effect upon the development of the 
saccharonnxetes. The maximum result was obtained with the molecular 
concentration 0.0104 ; this corresponds to about i part per 1000 of bi- 
potassium phosphate. 

The effect was less favourable when larger amounts were used. The 
weight of the yeast also increased in proportion to that of the phosphorus 
added. In confirmation of Astrucs’ observation, those samples to which 
the pliosplioms had been added had a high volatile acidity. 

The author made a second series of experiments upon the action 
of phosphates on alcoholic zymase using pure yeast that had been pre- 
pared under strictly aseptic conditions. He found that the maximum 
effect is obtained with 2 parts per 1000 ; this amount brings about fermen- 
tation after 2 minutes. The degree of fermentation was in inverse pro- 
portion to the amount of phosphate introduced. 

The same experiments have been repeated with the prepared yeast 
“ ziniina (called by the Germans ** Dauerhefe which has th? same 
properties as yeast-juice. The results confirmed those obtained with 
living yeast., 

These experiments prove the extreme importance of phosphorus, 
even in mmiiiium quantities, and show that experts had good reason for 
advising the addition of ammoninm and potassium phosphates to liquids 
to be used for the preparation of yeast. This is especially advisable in 
making sparkling wines, for insufficient pressure and effervescence in * hese 
wines is sometimes due to lack of phosphates. 
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DISEASES NOT DUE TO PARASITES 
OR OP UNKNOWN ORIGIN 

91 1 “ Alteration of Grapes, In Brazil — puttemans, a , in Bulletin de la SocUU de Pa- 
ihologie vegetaU de France, Vol. VII, Part i, pp. 34-36, i fig. Paris, 1920. 

The author draws attention to a disease attacking grapes is Brazil 
which he previously recorded in 1906. 

It makes its appearance in some years towards the end of November, 
a little before the vintage, on the bunches of the « Isabelle » vine (Ffe 
Lahrusca), W'hich has long been cultivated on a large scale in the states 
of Sao Paulo and Rio de Janeiro. Vines glowing as espaliers against the 
wall, and those in the vineyard safer equally. On the infected bunches, 
which are usually the finest and most compact, berries of a livid colour 
are seen here and there, and these subsequently become dry and shrivel, 
large wrinkles appearing on their surface. Some of the grapes surround- 
ing these berrries show the same alteration and it would seem at first 
sight that the disease is due to a parasite transmitted in contact from one 
berry to another. The malady seems to be localised in the berry for if an 
infected grape falls — which easily happens — the pedicel shows no 
sign of alteration. 

A more careful examination reveals the fact that the disease is due 
to a want of equilibrium in growth produced by the too rapid swelling of 
the grape>s, which is not accompanied by the simultaneous lengthening 
of the pedicels, or secondary ramifications of the bunch. 

In fact, in the case of very compact bunches, the berries as they in- 
crease in volume tend to recede from the centre of the bunch, and exert 
a puli upon the pedicels which increases with the rapid swelling of the gra- 
pes. This pull, which is exerted simultaneously by several of the berries 
of the small secondary bunches that form the large composite bunch, 
ends by detaching the former from the rachis. 

Very frequently, the berries in -the centre of the bunch, which usually 
atrophy more or less, now grow in an almost normal manner, and this 
tends to push the berries covering them still further from the centre. 

In any case, the small secondary bmiches borne by the principal 
one, although nearly detached, still adhere by a strip of tissue, and this 
traumatism (change of colour and withering of the grapes) is all the more 
rapid when the detachment is almost complete, and atmosheric conditions 
are favorable, 

■ mn ^ 
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As regards the damage done, it is not a rare thing to see a third, or 
even half, of the sinall secondary bunches thus affected and if the disease 
spreads to a large niiinber of them, the yield may be considerably reduced, 
at any rate in certain seasons. 

It seems that the phenomenon may be explained by the prevalence 
of special climatic conditions at the time of the ripening of the fruit. In 
Hoveiiiber in Biusil, there are' sometimes \'ery rapid changes of temperature 
aiiiomiting to as much as 40^ C and the rainfall may exced 50 niiii. in^ 24 
hours. The abrupt change from heat to humidity may cause irregular 
growth such as has been mentioned above. 

A certain aniomit of thinning early in the season, as is usually prac- 
tised with liotliraise grapes in order to obtain line table-fruit, is the only 
remedy or palliative for this disease. 

1)12 - The Destruction of the Elm by Poison-Gases in War. — <.TRAFFrN-,R.,in ComiHes 
rendits des scancea de l\imdimie d' A‘:.riculiUYc de France, VoU VI, No. 24 (June 23-30 
1020)^ p. bQ [ i . 'Paris, 1930. 

The elm lias proved extraordinarily susceptible to the injurious ef- 
fects of poison-gases, more so indeed, than any other forest tree. 

Ill the mcmif of the Argonne chain rumiing from the Valley of the 
Bar to the Meuse (Vouziers to Stenay), there are many dead elms that 
show no trace of having been struck by missiles, or otherwise injured. 

Elms are equally susceptible whether they are. growing singly or in 
a coppice, and their age makes no diference. 

If a dead tree is found there to-day in a stand, the probabilities are 
that it will prove to be an elni, although this corner of Argonne was not 
bombarded until November, 1918, and then only for a short time, at the 
season when the trees had shed their leaves. 



diseases due to fungi, BACrERIA 

AND OTHEE EOWER PLANTS 

913 ~ Bacterium airofaciem m sp., Injurious to Wheat, in the United States 
and in Canada. — Me Cxilloch, E., in Journal of AgncuUuralRem rch, VoU XVlII^ 
No. 10, pp. 543-552, pi. 3 . W'ashiiigton, D. C., Feb. 16, 1920. 

In the course of examination of various collections of wheat of the 
crops in 1917 and in 1918, a new bacterial wheat disease was discovered 
ill the United States (New York, Mchigan, Kansas, Missouri, Minnesota, 
North Dakota, Soiitb Dakota, Oklahoma) and in Alberta, Canada. 

This disease affects the leaf, ear, and grain of wheat. On the ears, 
the glumes show at the base a dull brownish black tinge. Sometimes, 
this dark area extends'' over nearly the whole surface of the glume ; but 
usually only the lower third or less is darkened, and often no discolora- 
tion is visible on the exterior. ■ Glumes that present a normal colour on 
the outer surface may have the inner surface discoloured. In every case, 
dissection of the spikelet reveals more signs' of disease on the inner surfaces 
than on the outer. Often a narrow dark line 'at the junction of the spike-^ 
let and the rachis is the only outward. sign of disease. The grain endo- 
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sed "by diseased glumes shows var^dng degrees of iindevelopiiient. The 
fact that the grains are often well filled out seems to indicate that the di- 
sease wsoiiietimes appears late in the course of growth. In diseased grain 
the hase varies in colour from a scarcely noticeable broWn to charcoal 
black. In the di,s coloured areas, bacteria are found in great abundance, 
which have been isolated and pure cultures obtained. The organism in 
question studied by the author from the point of view of cultural charac- 
ters is considered to be the cause of the wheat disease in the pre-nientio- 
ned regions. It was a hitherto undescribed organism, and it is here 
designated as Bacterium atrofaciens. 

Inoculations on young wheat plants have given rise to numerous 
leaf infections. Hewer mature plants have been available for inoculation 
of ears and besides this, weather conditions were somewhat unfavourable. 
However, enough infections were effected to determine the positive patho- 
genicity of the organism for glumes and kernels. The organism has also 
been re-isolated from the glumes and kernels of inoculated ears, and a 
second series of inoculations effected on the ears and spikelet leaves. 
Infection was evident also in this second case and it was possible to re-iso- 
late the bacteria once again. 

914 - Self-Sown Wheat in Relation to the Spread of Rust, in Australia. water- 
house, W. E., in The Ap'icultural Gvsettc of New South Wales Vol. XXXI, Ft. pp. 3, 
pp. 165-166. Sydney, May 2, 1920. 

Report of periodical observations made from June 1918 to March 1919, 
in the Government Experiment Farms in New South Wales with a view 
to securing e\ddeiice on the question as to how rust of wheat survives after 
the heat of the Australian summer, and how the next year's crop comes 
to be infected. 

The summer of 1918-1919 was one of the hottest on record in the dis- 
tricts under investigation ; drought conditions were general and no rust 
epidemic was reported anywhere in the State. 

It should be remembered the destructive rust of the wheat crop in 
Australia is the black stem rust [Puccinia graminis). A second form, known 
as the brown spring rust (P. iriticina) obcurs, but it does not usually do 
much damage, 

111 June, 1918, on the leaves, stems and ears of the self-sown wheat, 
and in abundance on the fields reserved for this crop, a large amount of 
P. gramhm in the uredo and teleuto stage was found, as well as uredo- 
spores of P. iriticina.^ uxedospores were tested and proved viable. 

Ko sign of P. graminis wafe found on the cultivated crop ; although pustules 
of P. triticifia were plentiful on the seedling leaves. 

At the end of August, 1918, the self-sown wheat was badly attacked 
by rust, but on the leaves of the cultivated crops, only uredospore pustules 
of P. tnMmm were found. One paddock that had premously contained 
a self-sown wheat crop that had been attacked, and later on had been, 
pioft^ed, produced many wheat plants growing up between the furrows 
'■;;';attac 3 bed:by bothdorms of rust ; P. graminis and P. tritieina. 

A ' '' 
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Towards tlie end of November, on the green parts of cultivated wheat, 
viable ttredospores of both rusts were found, though practically no damage 
had been done to the crop. “ Volunteer wheat, particularly around 
haystacks, was red with P. graminis on all parts of the plants above ground. 
The field under consideration had been ploughed, reploughed and culti- 
vated, but in spite of this, a few stray “ volunteer wheat plants cariy-- 
ing \nable uredospores of both rusts were still to be found. 

The latest inspection was made at the end of March, 1919. The 
summer had been exceptionally dry and very hot ; no second growth had 
occurred, the stubble having been killed out by the diy^ weather in most 
places. A light rain in February had encouraged germination of much 
of the shed grain, but on these seedlings no rust was discovered. Only 
in one place w-as rusted wheat found, this wms in a paddock which had 
laid fallow for nearly a year, ploughed a couple of months prewously, 
and at the time of this visit was being cross-ploughed and harrowed in 
preparation for sowing the wheat. Here, in the centre of several much- 
grazed tutfs of wdieat that had assumed a somewhat perennial nature, 
were found uredo pustules on leaves, inner surface of sheaths and stems. 
In the cases examined the rust proved to be the browrn spring rust, but 
it is by no means improbable that the black summer rust w^as also present 
in some of the tufts. In an adjoining paddock, no rust pustules were 
found on the early sown crop of wheat. Numerous pale patches were 
observed on many of the seedling leaves. 

While these observations are far from complete, they nevertheless 
show the importance of self-sown wheat as an agency in the spread of 
rust by means of the uredospores. 

915 “ Sphaceloiheca Reilmnu^ New Maize Smut iu Washington, U. S. ■— Dana, 
B. F., and Zxjndel, G. E., in Phytopathology, Vol. X, No. 6, pp. 328-330, figs. 4. Balti- 
more, M, D., June, 1920. 

During the atitiimn of 1919, Sphacelotheca Reiliana (Kiihn) Clinton 
was seen in the neighborhood of Pullman ; this smut is identical with 
that found usually on Sorghum spp. but was not previously known to 
occur in Washington. 

• Two wfidely separated fields were attacked, one field showing 40 % 
of smutted plants. “ Thayer’s yellow dent ” maize was the variety grown 
in both cases, the seed having been selected from local stock for a number 
of years. 

Sori or smut masses were observed in ears and tassels only. In one 
field the latter were most commonly affected, and in the other the reverse 
was evident. In addition to this, some cases of sterility accompanied 'by 
proliferation were observed both in the ears and male inflorescence giving 
rise to abnormal and dwarfed development. 

Occasionally a normal ear was produced on a plant showing a diseased 
tassel. Many plants were on the contrary seen where the ear was smutted 
and the tassel normal. However, in' one field where a special study of 
symptoms Was made, the ears were, affected generally where smut masses 
were noticed on the tassels. 


[fI4.fl53 
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916 ~ Peronospora parasHica in Turnip Roots, Indiana, U. S. — Gakdner, m. 

W., ill Phyiiiptii-hola^y, Vol. X, No. 6, pp. 321-322, pi. 1. Baltimore, M.D., June, 1920. 

Among turnip roots [Brassica Rapa) in storage and in ilie local market 
ill Lafayette, Indiana, an occasional root was found in February, 1918, 
showing an internal region extending from tlie crown to the root with 
a tissue varying in colour from a light brown to a distinct black, although 
quite firm and turgid. 

After cutting sections of one of the affected roots and placing the same 
in a damp chamber in the refrigerator, upon the cut surfaces of the dis* 
coloured tissue, there occurred a luxuriant development of conidiophores 
and conidia of Peronospora parasitica. 

A series of inoculations were made in the conidia of the seedlings of 
turnip, B. campestfis var. Napo- Brassica and radish. From these it was 
observed that the turnip seedlings were readily infected and showed abun- 
dant sponilation of Peronospora on the cotyledons. No infection occurred 
on B. campestris vat. Napo~Bras$ica, nor on uninoculated turnips and 
radishes used as controls. 

The occurrence of living mycelium of Perenospoxaceae in turnip 
roots in late winter appears to indicate that it may also hibernate over 
‘ the wdnter in turnips which remain in the field. 

917 « Blepharospora ierresiris^ a Phycomycete Parasitic on White Lupin, and 

New to Italy- — PlsYnoNisr, B., in Rendiconti delle sedute della ReaU Acmdemia del 

IJficeif Ciasse di Science fisidie, matematiche e natutali, ist. Half-year, 1920, Vol. XXIX, 

Part. 5, pp. i‘ 94 -i 97 . Home, 1920. 

In December, 1919, some young plants of Lupiims albus suffering 
from rot of the roots and hypocotyl region were sent for examination to 
the Phytopathological Station at Rome ftom the estates of Pantano and 
Pratolongo (in the neighbourhood of Lake Regillus). All that remained 
of the root system was the tap-root and a few secondary roots, and there 
was no sign of the root-tubercle.s. The entire surface of both the roots 
and the lower part of the stem was of a dark-brown colour and soft to the 
touch ; all the leaves, except a few at the top of the stem, were withered. 

The author found by microscopic examination of the affected parts 
that the roots and nearly the whole hypocotyl were infected and completely 
disintegrated by a mycelium which, from its morphological characters, 
appeared to be that of 2 phycomycete. In the cortical tissue of some quite 
young plants, he discovered the oospores of the fungus. 

With the object of increasing the material for study, and of observing 
the behaviour of the fungus> the author prepared two series of lupin cul- 
tures in cylindrical pots without any drainage bole. As soon as the plants 
put out their first leaves, lie watered them in such a w^ay that the soil 
was alw'ays covered with a layer of water 1-2 cm. deep. One series of the 
seedlings he kept for a control ; amongst the others, he planted some 
infected lupin plants (that had been kept in water). The result ot 
the experiment was that the seedlings growing wjth the infected plants 
all died, while the control seedlings remained perfecily healthy. 



1059 


DISEASES DUE TO FUNGI OF VARIOUS CROPS 


In tiie root tissues of the dead plants, the author found only iiiyceiiiiiii, 
but in the cortical tissues, there was a large number of oogonia and 'ripe 
oospores, the latter being identical with those present in the material 
forwarded for examination. 

On the submerged cotyledons of the dead seedlings, he subsequently 
discovered a thick external nij-celium floating on the water, and as mi- 
croscopic investigation revealed, bearing large zoosporangia. 

The observations hitherto made, allow of the identification of the 
fungus in question as PhyfopMhora terrestria Sherbakoff, found in Florida. 

Before the author had' discovered its identity with Ph, terrestria 
he had been struck by the extraordinary similarity between the fungus 
he was studying and Blepharospora camhiwra Petri, now believed, as is 
well-known, to be the specific agent of the '' Ink Disease of Chestnuts. 
It is evident, according to the author, that the species described by Sher- 
BAXOFF has all the characters of the genus Blepharospora as defined by 
Petri, although it is very distinct from Bleph. camhivora. The author 
proposes the name of Bleph. ferrestris (Sherb.) Peyr. for the fungus examined 
by him. 

M. Peyi.onee is induced to believe that the fungus in question is not 
a recent importation from America, but a ubiquitous species already exis- 
ting in Eutope, and usually living as a saprophyte in very damp soils, but 
capable, under ‘favourable conditions, of adopting a parasitic mode of life. 

No control measures can at present be suggested beyond the destruc- 
tion of infected plants, and the disinfection of the soil with carbon bisulphide 
or formalin. It is also advisable to grow a herbaceous plant, for some 
such as a years cereal, that is immune to the disease, instead of lupins. 

918 - UstilRgo Coicis on Coix Lachryma'-Jobi in the XJ. S. — Thomas, c. 

C., in Phytopathology f Vol. X, No. 6, pp. 331-333, figs. i. Baltimore, M, B., June, 1920- 

Qa a spedman of Coix Lackryma-J ohi, grown in the Plant Quarantine 
Greenhouse of the United States Department of Agriculture obtained 
from seed coming from Kalasungay, IVIindanas (Philippine Islands), was 
noticed towards the end of December, 1919, the appearance of Coix smut'" 
[JJstilago Coicis Bref.), a disease not hitherto reported in North America. 

Every grain affected is converted into a black spore mass, slightly, 
increased in size, which, however, in some cases may reach to almost dpuble 
the size of a normal grain. The grain may be badly deformed or it may 
be almost normal in outward appearance. The spore mass is surrounded 
by a membrane and is more or less hidden by glumes. The leaves and 
poitions of the culms adjoining the diseased grains are distorted and bent. 

The life history of the parasite is unknown and it is difficult to say in 
this case whether it w^as introduced by spores on the seeds or by dormant 
mycelium within. 

919 “ Polyportis igniarius Injurious to the ;¥iiie, in Tunisia. — Kim, E., in 

Revhe ds ViticiiUxm^ Year' 37, Vol. EHj No. i347,-'pp. 289-290. Rails, 1920. 

Numerous cases of the death or partial withering of vines at theprun-' 
ing season were observed in the neighbourhood of Tunis in 1919, and still 
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more frec|iieiitly in 1920. The varieties chiefly affected were '' Carignan 
and “ Alicante 

The author s investigations have shown that the diseased vines were 
always infested by a mycelium which is probably that of Polyporus 
ignmrius, and the author recommends the disinfection of the pru- 
ning-knife by passing it through a flame, before going from one vine to 
another. 

920 - Mon Hi a, fructigena and M. cinerea^ Brown Rot Biseasss of Fralt 
Trees {P frits and Prunm spp.) in Great Britain. — WoRMiiLD, ii,, in Ammh 
of Botany, Vol. XXXIV, No. 134, pp. 143-171, pt 2, bibliogr. of 30 v^orks. London, 
April, 1920. 

In Great Britain there are two species of Monilia parasitic on fruit 
trees of the genera Pyms and Pnmus, namely, ilf . fructigena Pers., {^Scle 
rotinia fmctigena [Pers,] Schrot.), and M. cinerea Bon. 

The two species are to be distinguished by the colour £ind size of the 
pustules, by the dimensions of the conidia, by the mode of growth on ste- 
rilised culture media, by the mode of btancliing of the germ tube of co- 
nidium, and by the mode of parasitism. 

M. fmctigena. causes a fruit rot of apples, plums, and cherries and 
on apple trees may produce cankers by invading the branch through 
the fruit. 

M, cinerea occurs also on apple, plum and cherry trees and causes 
disease as follows: — apple trees: blossom wilt and canker disease; — ' 
pltiiii trees : fruit rot, blossom wilt, canker, and wither tip of young 
shoots ; — cherry trees : fruit rot, blossom wilt, and may kill twigs by 
penetrating through the flowers. 

In M. fructigena, conidia production is inhibited during winter ; M. 
cinerea on the other hand begins to develop new pustules about the begin- 
ning of December and produces conidia freely during winter and spring. 

The winter conidia of M. cinerea are considerably smaller than those 
produced in the summer. 

The form of M. cinerea parasitic on apple trees is biologically and phy- 
siologically different from the form found on plum and cherry trees. M. 
cinerea f. Mali produces an apple blossom wilt ; it readily secretes an enzyme 
which oxidises tannins ; M, cinerea f. Pnmi, when plnni blossoms are ino- 
culated with conidia, this attacks only the flowers actually inoculated and 
does not attack the axis of the infl.oievScence ; it secretes the oxidising en- 
zyme far less freely than the apple. 

The oxidising ens^mie is secreted freely by M. cinerea f. Mali when 
growing in a liquid culture media, on diseased apples, and on diseased 
apple spurs. 

The American form of Monilia is moi'e nearly related to ilf. cinerea 
than to Af. fructigena, but in cultures it can be distinguished from the 
European form of M, cinerea by its mode of growth and by the txumerotis 
fructifications produced on all the culture media on which it has been grown 
np to the present time. ' 
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921 - Paceimopsis C&ricae, "Leaf Blight of the Papaya {Cmricm' 

In Florida. — Stevens, H. R., in The Quarterly Bulletin of the State Plant Board of 

Florida, Vol. IV, No. 3, pp. 98-100, Gainesville, Flo. April, 1920. 

A leaf blight of the papaya (Carka Papaya linn., has recently been 
reported at St. Cloud (Florida), where it was learned from the owner of 
the plants attacked that the disease first made its appearance in 1920 
and spread very rapidly. The disease was also observed on some of the 
plants in a neighbouring farm. 

This is not a new disease and has been previously reported in Porto 
Rico, Cuba, British Guiana and Sanibel Island, Fla. This appears, how* 
ever to be the first record of its presence on the mainland of Florida, 
and it might prove to be a serious pest to the papaya in the southern p|rt 
of the State should the disease become widely distributed. 

The disease, which is caused hy Pucciniopsis Caricae Earle, is easily 
recognisable by the round black, pustular spots on the under surface of the 
leaf which enclose the septate spores of the fungus. On the upper surface, 
the infected areas appear as small brown circular spots, distinctly outlined. 
From a few to several hundred spots are likely to be present on a single 
infected leaf. 

Severe attacks will engender defoliation of the plants resulting in 
death or a very much w^'eakened plant. 

If the disease is discovered in time, it can probably be easily control* 
led by the use of Bordeaux mixture. Three or four spTa5dngs at intervals 
of 10 days to 2 weeks apart on both sides of the leaves should be sufficient 
to put down a mild attack. In cases of severe attacks, all of the older 
infected leaves should be removed and destroyed. The remaining foliage 
should be thoroughly sprayed with Bordeaux mixture at weekly intervals, 
until the new leaves that develop are entirely free from infection. If the 
badly infected plant is a young one, it will be more economical to destroy 
the same and re-commence with another healthy plant. All the seedlings 
should be closely watched, especially if they are grown in the vicinity 
of old diseased plants. In such cases frequent application of Bordeaux 
mixture will be necessary to protect then from disease. 

When the disease appears, efforts should be made to eradicate it as 
quickly as possible. 

m 

922 - On the Presenee^ of Oak Oidinm in B^ziL -* puttemahs, a., in Bumin de la 

Sociiie de Pathologic vigeiale de France, Vol. VII, Part I, pp. 37-40. Paris, 1920. 

In a garden of the town of Sao Patdo, the writer first observed oidinm 
on October i, 1912, on trees of Quercus pedunc%d(4a of about 15 years of 
age. The fungus was heavily parasitised by Cicinnobolus Cesatii 

A very large number of oaks growing in different public and private 
gardens were inspected the next day, and only in rare cases were they 
found to be attacked ; a week later, however, oidinm, was distinctly visible 
on most of these trees. 

Shortly afterwards, M, Maubuanc informed the author that he had 
found the same fungus at Campinas .(about 100 ,km, from '^o.BauIo): 
in April 1913, the author himself saw it at Petropohs and'. hJpva.^Friburgo 
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fState of Rio Janeiro) on specimens of Q, palustris'Dn Roi amongst others ; 
about the same date, !]\f. Maubi,anc met with it also in Argentina. 

It should be mentioned that, at Sao Paulo during the second ' half 
of 1912, a damp period hot and very rainy succeeded one of abnormal 
cold ; this state of ajiairs was very favourable to the development of the 
■fungus, which under such conditions, causes serious injury, even to large 
trees.' ■ ' ' 

The sudden appearance of cidium in Brazil, five or six years after 
it had been so common in Europe, is no doubt a proof that it was intro- 
duced from that continent. 

As for the mode of its introduction, the author does not think it likely 
that the peritliecia of the fungus were transported (i), for these organs 
have always been extremely rare everyuvhere ; he also thinks that it is 
impossible that the disease should have been introduced into Brazil by 
young imported oaks, seeing that the oak is so easily propagated by the 
acorns which the trees of the country produce in abundance. 

Eeaving out of account the transport of living ocean or windbome 
conidia, which however might occur, there only retnains to consider whet- 
her, the common, conidial fonn of the fungus might not have been carried 
by some fast ship. Expennients made regarding the duration of the ger- 
minative power of oidium conidia, as compared with the time necessary 
(8-9 days) for their transport to Brazil (port of Rio de Janeiro) from the 
nearest infected region (Madeira, where oidium was reported in 1908), 
have led the author to believe that as the gerniinative power Of the Conidia 
has been known* to last ten days, this form of the parasite could well haye 
been carried by a trans- Atlantic liner, 'and this might have occurred Very 
many times* during the four years between the discovery of the disease 
in Madeira, and its appearance in Brazil. 


* INJURIOUS INSECTS AND OTHER EOWER MIMAES 
923 Coccmella smguiam^ a Beetle Preymg on Aphids in Cuba. — Sparez, 

Revista de AgricuUum, Comma y Trabafo, Year III, Vol. Ill, No, z, p. 75- Ha- 
vana, 1920. ^ 

, Coccimlla sanguinea, popularly^ known as "‘'cotorrita roja ”, is;a very 
common beetle throughout the island of Cuba. 

The author had the opportunity of Observing the larvae feeding on 
the aphids that attack various cultivated plants: — Gossypium sp., Mei-' 
bomia leiocmpa.. Hibiscus Sabdariffa, Citrus sp., etc. He found that the 
iiiseet reproduces itself throughout the year, but chiefly during periods 
of droiight when aphids are especially plentiful The author gives a short 
mon^hmbiologicai description of the beetle frofii the egg to the adult stage. 
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924 - Comems mdica^ BeHeflelal BM to Agriculture,, In Mia. — Fletcher, T. b. ] 

aad iNGLis, C. M., in The Agricultural Joiirml of India, Vol. XV, Pt. I, pp. 1-4,, i col. . | 

pi. Calcutta, Jan. igco. ^ i 

Xiie Indian Roller or Blue Jay {Coracia^ indica), occurs in consider- 
able numbers tbrouglioiit the Plains of India and Ceylon, and is easily 
recognised wben on tbe wing owing to the brilliant colour of its feathers. ' ' | 

The breeding season takes place in Bihar from March to the end of ' ' | 

June, and in January in Ceylon. Xhe nest is made in a the holes of a 'j 

tree or building, and four or sometimes five eggs are laid. '! 

Besides being an ornament to the landscape, C, indica is an extre- ' li 

mely useful bird, as its food consists almost entirely of large insects, such ' 

as grasshoppers crickets [Gryllidae), and beetles (Cokopiem)^ 

and occasionally small mice, frog snakes, or even toads. 

An examination by C. W. Mason of the stomachs of 18 birds between 
January and October at Piisa, led to the discovery of 412 insects eaten 
by these birds; 4 only were beneficial, iii injurious, and 297 neutral. : • 

Of the injurious insects captured by C. indica, 52 were grasshoppers, 18 
crickets, 22 caterpillars, mostly cutw'oriKis {Nochddae), so that the benefit 
obtained by the destruction of these injurious insects far more than counter- 
balances the fact that very few beneficial insects were taken. ^ ' ' . '' , ^ 

The bird is protected under the Wild Birds and Animals Protection ^ 
x\.ct, throughout the whole year in Bihar, Orissa and in Delhi. In spite 
of this, Europeans frequently shoot them especially in the neighbourhood 
of military cantonments, for the sake , of the brilliantly coloured wings. 

925 - Ptodenm litum and Cirphis Ioreyt\ Qtterpillars' Injurious to Crops insects. ' 'Ktcl 

0! Morlhem. Gujarat, India. — Jhaveri, T. N.., in The AsinmUiml journal of iNJUkioW'"'' 

diaf Vol. XV, Pt. 2, pp. 181-184. Calcutta, Harch, 1920. to various 

In the early part of the monsoon of 1919 after the long and almost 
unprecedented drought which had resulted in the famine of 1918-19; the 
farmers were alarmed to find their crops of maize, Pennisetum iypkoidemn, 

Paspalum scrohicuhium, and also chillies and rice etc., attacked by swarms 
of small dark brown caterpillars tvhich appeared likely to do very serious 
damage. 

These caterpillars, identified as Prodenia Mura and Cirphis kreyi 
recognised as known pests capable of serious damage in many parts 
of the tropical world — seemed in this case to be confined to the parts 
of Gujarat where a light soil ocairs. They were observed in Surat, Kalra, 
and in the Panch Mahals and in Barodo, where although known previously, " ' 

had never been found in such abundant quantities. ^ 

The first of attack was usually a partial destruction of the lea- 
ves ; sometimes on an exarpination of the latter, a gtoup of caterpillars 
was traced. In the case of cereals, they were often found in the funnel 
composed of the leaf-^sheaths round the central shoot of the plants 
The reason for the exceptional attack in 1919 can probably be attri- ' 
buted to the absence of rak' for a very 'long period. 

The caterpillars pupate in the ground chiefly in the higher land, at 
a depth of 2-3 in. Under (mnditioUs''of ^normal mdsture, it remains in ' 


9 



1064 


IISFSSCTS, ETC. INJURIOUS TO VARIOUS CROPS 


Hs state from i to 6 weeks, but with the exceptional drought in 1919, it 
is quite possible that the pupae may have remained much longer im their 
coiicoons. At any rate, the first rains of the second week in June were 
followed by a remarkably larfe emergence of moths which laid eggs on 
many plants, but particularly on the early sown crops and on t|ie grasses 
which were just springing up. As each female moth laid about 500 eggs in 
several small masses along a leaf, and as these eggs hatch in about 4 days, 
it will be easily understood that by the end of June, the small caterpillars 
were spreading over all the snitable crops growing at the time. As the 
caterpillars developed, they were found feeding in the early morning, even- 
ing and night. During the hot part of the day, they were concealed in 
the soil or at the base of the leaves of the plant attacked. 

The majority of caterpillars which had made their appearance at the 
end of June, disappeared in the third week of July ; those which had be- 
come fully developed retired to pupate in the soil ; others were badly 
attacked by tachnid flies. These latter parasites were found as small 
maggots on the viscera of the caterpillars, wMle their eggs were noticed on 
the surface. At this time, too, Mieie was a good deal of heavy rain, and 
on examination of the soil of the higher lands, the majority of pupae were 
found to be in state of decomposition, probably as a result of the wet 
conditions in which they found themselves. Partly, therefore, as a result 
of the parasites, and partly on account of the rains, the much dreaded se- 
cond brood, which should have appeared early in August, never gave 
rise to the alarm which had hitherto prevailed. 

The observations made in connection with the attack in igig have 
brought to the fore a number of pr^entive measures which will if widely 
practised, lead to successful results in the future. In the first place, the 
land should be ploughed up before the advent of the rains, or still better, 
as soon as the previous crop is harvested. By this means, the pupae in 
the ground will be turned up and either dried out by exposure to the 
sun or devoured by insectivorious boids. The moths, at least of C. loreyi 
are moreover easily attracted to light, and if a numbrer of lamps are placed 
in the fields, each standing in a tray of kerosine and water, or if some 
fires made of brushwood are lighted for a few days after the first rains and 
the corresponding emergence of the moths, a very large number will be 
destroyed before they have had a chance to lay eggs. 

Also it is equally advisable to delay for a few days the sowing of the 
the crops. It is a frequent practice to sow immediately after the first 
rains. This was done in 19x9, and the crops so treated were those most 
attacked. Crops sown a fortnight later were, on the contrary hardly, at- 
tacked at all- In special cases, in addition to the precautions enume- 
rated above, children may be employed to collect and burn the leaves on 
which the egg masses are found and on which also the swarms of very 
young caterpillars are feeding. In the case of seed beds or fields contain- 
ing valuable crops, a trench should be dug round the seed bed or field 
in whidh green plants can be put in the evening* The large caterpillars 
sheltering in it can be destroyed the following morning. 
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926 “ Tracheitis tabidus, Black Grain-Stem Sawfly of Europe, Injurious to 

Wheat and Other Cereals, Introduced into the United States, — GA.H.iN a. b., m 
Vniicd Siatfs Dcpariment of Ai^riniUurc^ Bulletin 834, pp. i-iS, fig. i, pi. 2, bibliogr. of 5& 
works. Washington D. C., 19, 1020. 

During the summer of 1918 it was discovered that another exotic insect 
liable to cause considerable damage to agriculture, has become established 
in America. A complaint was received by the Bureau of Entomology, 
Washington, D C., from a correspondent at Gaithersburg (Maryland) 
regarding the work of certain attacks which had caused serious damage 
to ripening wheat, and ‘steps were immediately taken to investigate the 
outbreak with the result that this insect was identifield as Trachehts ta~ 
hidus (Eabricius) Jurine ; this sawfly belonging to the genus Cepkidm 
has already been referred to in European literature (England), and goes 
by the popular name of "black grai#stem sawfly''. 

In the Old World Continents, the species occurs throughout most 
of central and southern Europe, south-eastern Asia, ad northern Africa. 

In America, the insect was found, before 1918, in New Jersey, Vir- 
giania, Delaware, Maryland, Pennsylvania and New York. 

It is probable that the species has even now spread and is likely to 
spread over a very wide area of the New Continent just as it did the Old. 

Various cereals, especially wheat, but also barky and rye, have been 
attacked, and the Russian records are more specific and conjBxm this 
statement. 

In America only wheat and rye have thus far been recorded ; it ap- 
pears certain that wheat is the food plant preferred. It is not impro- 
bable that Tr. iahidus also attacks plants other than those mentioned. 

The author gives the synonymy of the insect, and describes the adult 
and the hibernating larva, and also makes preliminary observations with 
reference to the life history of the sawfly. 

The larvae burrow downwards through the stem pith hollowing it 
out to the base ; before preparing to hibernate, this larva severs the stem 
from the inside at or very near the surface of the ground, leaving the epi- 
dermis of the straw intact sufficient to allow it to stand erect ; the first 
slight bending of the ripened straw causes it to snap off and fall, having 
the same effect as a strong wind. 

An efficacious chalcidoid parasite of 7 >. iahidus has been notifi.ed in 
America ; reared from a species which has apparently never b^n describe 
ed, belonging to the genus Pleurotroj>is. 

It is recommended to plough in the stubble containing the larvae so 
deeply that the maturing adult will be unable to escape. Wheat, barley 
and rye should be followed by some crop which will not serve as a host 
plant, such as maize or market crops. 

927 ~ Cephas cinctas. Hymenopteron InjurioHS to Wheat, Kye and other 
Cereals m the United States. — Aiitslib C. K.,Iii Uniud States department of Agrimd 
ture, Bu Min 841, p|>. 1-27, figs. 16, Washington. B.'C., May 7» 1920. 

The Western Grass-stem Sawfly (Cephus cincims Norton), an indi- 
genous species of the (United States is becoming a serious menace to the 
grain crops in the Northwestern States. 



Io66 INSECTS, ETC. INJURIOUS TO VARIOUS CROPS 


It appear that various species of Elymus and Agropyron have been 
the original host plants of the larvae. Since their feeding habits have 
been modified by changing agricultural conditions, to the host plants al- 
ready mentioned may be added the following : Hordeum juhatum, Bromus 
inermis, Phleum fratense, Deschampsia sp., Calamagrostis spp., Festuca 
sp., wheat, durum' spelt, rye and probably barley. On wild Gramineae 
and on wheat, the insect has also been observed in North'West Canada, 
The egg is always laid in the stem of the host plant either in the hollow 
of the stem, or in a split made by the saw of the insect. The larva when 
it escapes from the egg begins almost at once to feed upon the parenchy- 
matous tissue by which it is surrounded in the interior of the stem, exca- 
vating for itself a gallery both above and below the spot where the egg 
formerly lay. When mature the Jlirva makes for the extreme base of the 
stem, where it does not delay in beginning its preparations for hibernation. 
Usually at or slightly above ground level, it cuts round and inside the 
stem, but never severs the stem completely, although this is so weakened 
that the upper part of the stem above the cut, bent over by the wind, 
breaks oS altogether when dry. After cutting its characteristic groove 
within the stem, the larva continues to remain there and forces a mass 
of debris into the bore just below the groove and in this manner plugs 
the upper end of the stubble that is to be left in the ground after the 
upper stalk has been broken away. In tHs way, the larva moves freely 
until the time of pupation arrives ‘the following summer. 

Under normal conditions, when C, cinotm Hyed exclusively in grass 
stems, the larvae were attacked with varying degrees of success by two 
or more species of parasites which apparently had not followed the sawfly 
during its course on the wheat and on other coltivated grasses. The 
most common parasite is the chalcid Pleurotropis utahensis, Cwfd. ; the 
braconid Microbacon cephi Gahan also attacks the larvae in grass stems. 

The most effective artificial means of control that can be suggested, 
at present is perhaps deep ploughing and bur3ring at least 5 to 6 in., 
deep the stubble attacked by the larvae, to hinder the adults emerging. 
The ground should in addition to this, be adequately rolled. 

In certain parts of the United States, the occurence of C. cincim 
appears to have been confused with that of Its congener C. pygmams T-, 
a stem borer injurious to wheat and probably imported from Europe only 
a few years previous to the first mention of C. cincius in the United States, 
The habits of the two species are very similar. As for as it is now known 
C. pygmaem is not found west of the Mississipi ; while C. cinotm has oft, 
en been found west of this river. 

928 - Schoetiobims mcerieHus^ Chilo suppre$%alis, and Cnapb&locro^ 
CIS m&dinaliSy Microiepidoptera Injurious to Rice in Indo-China. — vincens, 
E., in Bulletin agricoU de VInsiitut srientifique de Saigon, Year II, No. 4, pp. 97-105, 
8 plates, Saigon, April, 1920. , 

The author describes the lepidoptera most commonly found in the Co- 
chin-China rice-fields, which are especially frequented by SchoenoUm 
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imertellm Wlk, Chilo suppressalis Wlk, and' Cmphalocrods medinalis 
Guenee (fam. PyraUdae). 

Of the three, Sch, incertellus and Ch. suppressalis alone do appre- 
ciable injury to rice. Both of them, when in the caterpillar stage, des- 
troy the green shoots, causing abortion in many panicles, but whereas 
Sch, incertellus attacks the whole rice-field, Ck. suppressalis concentrates 
its efforts on circular patches which increase little in size. Sch, incer- 
ielhis over-winters at the base of the stubble left standing after the har- 
vest, and Ch. suppressalis lives and reproduces itself on the wild herbaceous 
plants growing in the rice-field after the crop has been harvested. 

To lessen the damage wrought by' these two insects, the author ad- 
vises the following measures: 

(a) The cutting-down and burning of the weeds that have sprung 
up in the rice-field and the surrounding fields. This should be done before 
sowing and planting out. 

(h) The lighting at intervals (during the vegetative period of the 
rice) of large fires of brushwood on moonless nights, when the presence 
of the adult forms of Sch. incertellus has been observed in the rice-field. 
The nprooting and burning of all infected rice-plants forming large yellow 
patches in the field should be carried out. 

(c) After the harvest, the straw remaining in the field should be 
burnt and the soil lightly hoed, in order to break up and aerate the surface 
soil, and uncover thelower parts of the stubble that the fire has not reached. 

Although Ch, medinalis is more frequently met with than the other 
two insects in Cochin-China rice-fields, fortunately it does but little harm, 
owing probably to the attacks of its numerous parasites. The caterpil- 
lars attack the laminae of the rice leaves making longitudinal furrows 
throughout their length ; along these they devour the green tissues only 
sparing the lower epidermis. The leaves thus look as if they were striped 
longitudinally ; later, they are badly torn parallel to the vein, which tends 
to rupture the delicate, exposed epidermis. It is clear that leaves thus 
deprived of much of their chlorophyll tissue make less starch, and that 
the culms bearing them will produce panicles consisting of grains with a 
lower starch content, but it would be necessary for the insects to be un- 
usually plantiful for them to cause any loss that is really appreciable at 
the harvest. 

Hence, the losses caused by Cn, medinalis are too limited for it to be 
worth while controlling this insect. . As however, the adults are attracted' 
by light, a -certain' number are 'always 'destroyed by the fires lighted to'Hll 
the adult forms of Sch, incertellus, 

•929 - Mezam virMuM, The Southern Green Stink, Injurious „to Cultifatei 

Plants in Florida (i), — drake, C, J., in The QimrtMv BiUkUfi of the sme PM 

Board of Florida^ Vol. IV, No. 3, 'pR. 41-94,' '33r Gamesvillfe, Fist,' Apnl, 1920. 

It often happens that Nezara viridula, T., becomes a serious pest 
tO' cultivated plants in Florida. ' ''Its^ ..depredations are' also- well known. 

’ ,(i) vSee also R., Feb., 1913, No. 194 ; R., Hay, ,1913, 'No. 609 *, 19171 N'o. 2^8 i 

M. Aug. 191S, No. 927. (Ed.) ' , ’ ■ ' ' 
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in oilier soiitlierii States, but particularly in the Gulf States. The in- 
sect is of foreign origin and is almost universally distributed' throughout 
the tropical and sub-tropical regions of the entire world. Its ravages 
have also been reported in Australia, India, West Indies, Austria and' other 
countries. 

Both nymphs and adults of Ah viridula obtain food by puncturing the 
tissues of plants and then extracting plant juices. All parts of the plant 
are attacked, but tender young shoots and maturing fruit are much pre- 
ferred. 

Amongst the numerous plants attacked are tomato potato, sweet 
potato, beans, Vigna sinensis, Raphanus sp., Brassica spp., Hibiscus escu-- 
lentus, etc. In autumn and early winter, the insect sometimes becom- 
es a serious pest in citrus groves, feeding especially upon the fruit, young 
seedlings and young shoots of older trees. Similar infestations have been 
reported for pecan groves [Cary a Pecan), 

From observations made at Gainesville, Florida, it was ascertained 
that hibernation is imperfect, and about one-half of the individuals remain 
upon plants in the field throughout the winter months ; no breeding ta- 
kes place during this period. Eggs have been found out of doors the 
second week of April and as late as December 12. The eggs are depo- 
sited in clusters, mostly on the under surface of the leaves. Some fe- 
males deposited no eggs, while others laid one, two or, even three egg clns- 
ters. One single female laid 212 eggs, three clusters of 78, 70 and 64 eggs 
respectively. No eggs were found in her ovaries at death. In the field, 
40 egg clusters collected consecutively, contained an average of a little 
overSSeggs per cluster. Each cluster consisted of from 46 to 126 eggs. 

The minimum period for incubation was 4 days. The minimum time 
for the 5 nymphal stages was 24 days, which points to the conclusion 
that only 28 days is required from the time the eggs are laid until the 
adult stage is reached. Field records indicate that there are 4 genera- 
tions annually at Gainesville and probably 5 in the southern portion 
of Florida. Development was more rapid during the summer than in 
either spring or autumn, the temperature having an important bearing 
upon the period of development of both eggs and nymphs. 

Six predaceous enemies have been recorded in the field, the bug, 
Euihyrhynchus jloridanus being the most important. Three parasites 
of the adult and 2 egg parasites have been reared. Out of 800 adults 
of W. viridula^ collected in the field during the latter part of May and 
the beginning of June, 38 % were killed by two dipterous parasites,. 
31 % by the tachinid fly, Trichopoda pennipes, and the rest by Sarcophaga 
sternodontis. The egg parasites were not common at Gainesville ; and 
are represented by species as yet undescribed. 

In most cases, parasitised specimens of N, viridula failed to deposit 
eggs before they died. Breeding experiments conducted in the insectaiy 
show that, if the eggs are nearly or fully developed within the ovaries 
of N, viridula when the ^ggs of Tr. pennipes are deposited on her body, 
a female will sometimes deposit eggs after being parasitised. In this 
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case, not more than one egg cltister is laid before the insect is destroyed. 
Pairs have been collected while feeding and copulating in the field dtiring 
the late afternoo]i||, and both' sexes died from the effects of parasitism the 
ensueing night. 

When important crops are infested, hand collecting seems to be the 
best control method. The cutting of the cover or soiling crop will usually 
keep the insects under control in citrus groves, also in pecan groves. 

In cases of severe attacks in citrus groves, it has been demonstrated 
that hand collecting with large nets can be done successfully and profi- 
tably. In using such nets, the work should be done in tbe early morning 
or on cool days, when the temperature is below F. At a higher tempe- 
rature, many of the adult bugs wall save themselves taking flight before 
they drop into the nets. 

Amongst the wild and cultivated plants, the insects generally show’ 
a decided preference for leguminous and cruciferous plants. During the 
autumn, winter (individuals that do not seek protection to hibernate) and 
early spring, the bugs often congregate upon crucifers such as Raphmms 
spp., Brassica oleracea var. acephala, B. chinensis, B, Napus, B. Rapa, etc. 
Some of these plants might ser\’e as a valuable trap crop during these 
seasons. Experiments at GainesriUe, during the summer, show that 
Raphamis and B, oleracea var. acephala, both growing in the same row, 
will serve as a trap crop to protect tomatoes. 

The seed should be sown, about November i, so that Raphanm will 
be forming pods while the fruit of the tomato is developing and ripening. 
The insects should be collected by hand. 

Leguminous plants {Vigna sinensis, Crotalaria usaramoensis, haricots, 
etc.) are much preferred to other plants in the summer and early autumn, 
especially during the pod formation period. Probably C. usaramoensis 
offers one of the greatest possibilities as a trap and propagating centre 
for the natural enemies of the bug, during the summer. The plant itself 
is probably not more or perhaps as attractive to the bugs as Ih sinensis 
but the blossoms are very alluring to the Nezara parasites. The principal 
parasite, Tr. ,pennipe$ ti evidently a constant visitor to the flowers of 
C. usaramoensis. From 10 to So % of the specimens of Nezara collect- 
ed on C. usaramoensis bore eggs of Tr. pennipes. For this reason, it 
seems evident that this plant should be grown during summer and thus 
increase the number of parasites. The long blooming and pod-for- 
mation period adds much to the value of this leguminous plant as a trap 
and propagating centre for the natural enemies of N, viriiula, 

930 - 'Some LepMopterons Pests of Sugar. Oaaie in Queensland. Jahvis' e., Ih Qtmm- 
land Bureau of Suuar Experiment Stations, Dimsion of Entomology, Bulhiin No. §, pp. 5' 
1 6. pi. I. Biisbane, 1920. 

The author records the presence in North Queensland of aiew Lepi- 
doptera notified as injurious in the larval stage, to the leaves o fthe^g ar 
cane. These , include : ' 

i) CirpMs loreyi Dup. ; 2) Mods pugalis F. ; 3) Melanitis leda L.; 
4) Padraona hypomoloma Lower ; 5) Undetermined species of Fam. Psy- 
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chidae near gen. Hy alar eta : (6) Anthela acuta Walker ;(7) Ophima melicerte 
Brtiry. 

The author gives a concise description of these ins^its in conjunction 
with biological data ; he also mentions advisable methods of control 
of certain species. 

93X •“ Ma.culo!achnMs ros&e, an Aphis Inlnriousto Rose-Bushes in .France. — 

Gaumoxt, E., in Bulletin de la Socieie entomolo'^iquc dc Fr mice No. 2, pp. 26-31 » 

Figs. .{.Paris, 1920. 

Cultivated and wild rose-bushes are not only attacked by the common 
and very destructive aphis, Macrosiphum {Siplionophora) rosae T., but also 
by another which, according to the author, has as yet been little studied. 

This insect belongs to the group Lachnina, described under the mame 
of Lachnus rosae by Choeobrowsky as a parasite of rose-bush roots 
in Thuringia. 

The author fond this aphis in 1913 and 1918 on wild roses near Wes« 
serKng i^Upper Alsace), and was able to follow its entire life-cvele, which 
he describes in the present article. It is often found on cultivated roses 
in the centre of France around Montargis. M. Marchae observed it in 
1910, at Fontenay-aux- Roses (Seine). 

The injur^^ caused hy this insect is quite as serious, though not as ap- 
parent, as that done by Macrosiphum (Siphonophora) rosae, Sprays con- 
taining nicotine are very useful in the cdnttol of these pests. 

On account of the systematic characters of this aphis, the author 
considers it is necessary to establish a new genus for it. It will therefore 
be known as Maculolachnus rosae (Cholodk)., 

932 - AspMfotiis. uvae^ Grape Seale in California. — essig, e. o., in Monthly 

Bulletin of the Department of Agriculture, State of California, Vol. IX, Nos. 1-2, pp. 37-39 , 

tigs. 2, Sacramento 5 California, Jan.-P'^eb., 1920. 

There appears to be no published record of the occurence of grape 
scale {Aspidiofus uvae Coms^), in California. Specimens were collected 
from the American vine of the Catawba variety at Oakland, November 
7, 1919. The scales of this pest were abundant upon the old canes as weE 
as on the one year old wood, and were usually hidden under the bark 
of the host plant. 

Various other scale insects have been notified as attacking grapes in 
California, namely : A, hederae Vail., A, camelliae Sign., A, perniciosus 
Comst., Icerya purchasi Mask., Pseudococcus bakeri Essig, Ps, ciiri Risso„ 
Ps, hngispinus Targ., Puhinaria vitis E., Coeem hesperidum E., Lecanium 
corni BoUche, L, persicae Fabr., X. pruinosum Coq., Saissetia oleae Bem.^ 
Chrysomphalus aurantii Mask., Lepidosaphes ulmi E. 

Although the scale insects found attacking the grape appear to be 
nUiAous, practically none of them are of any importance in commercial 
viticulture, but some axe at times very troublesome in smatt household 
vineyards. 
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933 - ABomala. Injurious Beetle on tlie Mango {Maiig’ifera /«•» 

diCR)y in Florida* — IMozifETXE, G. F.,in The Quarterly Bnlkiin of State Plant Board of 
FlQftd:,Xol.l\ pp, 91-9S, figs. i. Gaine 3 viile, Fla., April, igro. 

When the mango is in bloom it may be visited by swarms of the. be- 
etle Anomala undulaia Mels, which when present in considerable numbers 
may cause serious damage to the plant. Up till now, this species has at- 
_ttacted attention of growers in the Dade County south of Miami (Florida). 

The insect was first brought to the authors' notice in February, 
1919, when a grower at Tarkins, . Florida, reported the serious damage ' 
caused by Man^ifera iftdica to his own mango blossoms. Upon exa- 
mination, the author discovered that the fiowers were severely attacked, 
the insect having damaged all portions of the blossom in many cases com- 
pletely encircling the same or cutting it entirely off. Usually, however, 
the beetles confined their attacks to the floral clusters about the spikes. 
The beetles were often seen to congregate at the base of the floral spikes 
where they gnawed away the outer tissues, in some cases, gathering at 
the tops of the spikes, destroying everything that came into their path. 

During the da^^, the adult beetles were to be found in a quiescent 
stage in holes in the ' soil from whence they passed in the early morn- 
ing up the trees, feeding on the blossoms. 

To give an idea of. the abundance of these beetles observed feeding 
on the mango, the author states that at Tarkins, under a tree that had 
been shaken only once, approximately 1300 adult beetles were collected., 
The larvae feed probably on the, roots of some native or cultivated plant* 
Up to the present, the Etithor has been uhable to find either the larval form 
or , the host ;.,plant.^ ■ : ■ ; ^ . , V 

The author has also noticed this species feeding on avocado blossom 
{Persea gratissima). ...The species had. also been found"' distinctly injurious 
to beans at Redlands (Florida), and engendered defoliation. In addition 
to, this, the -same beetle has been recorded as infesting a variety plants of 
.both: herbacepus^ and woody. 

The best means of control as regards the mango, consists in spraying 
the blossom spikes with either powdered arsenite of zinc or arsenate of lead 
fliliited with Bordeaux'' mixture and sufficient soah to assist in the wider 
diflusion of the combination spray. 

,,, oi 4 „ -MfirBqraia ' c£ipressi, Caecida© Injunous to Capressds mRcroc'srpa 
' in California. — TIerberw'F. n., in United Siates 'Deptihmeni of Asricullure,' BulkP n 
838, pp.' 1-22, 'figs. "'5/ RI- 6.' Washington, 'D. C., 'Jtme’' 5, '1920. 

" Cupressus macfocarpa is one 'of the most popular shade", an'd orna- 
mental trees in California ' It is planted 'separately or in h€dgerbw:S' 'OUd 
■often trimmed intp set shapes, ; 'due to its 'well developed 'and' tMcfe: habits 
it. makes a, 'good'' wind-break 'in, exposed areas'.'' ' ''It is used 'expeciaiiy ''aibhg 
the coast 'and in' the "sandy "citrus'Ureas'^, 'of 'San Bernardino' 'Cotiht;^: "'Tt 
is 'also' cultivated" aE an 'oniani'ental 'tree "in'' many other 'parts of the' world, 
The cypress bark scale,, Ehrhomia cupr^si, attacks a large,, number of 
trees in California, causing serious,.,, damage, particularly to the' , thickly 
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planted hedgerows and windbreaks. In the San Francisco Bay region 
tMs insect ranks first among tbe pests of C. fnacrocarpa. 

It was found in the course of thorough investigation that tut his scale 
insect was not originally found on C. macrocarpa, but on Lihoceirm 
deciiffens which occurs in the mountains of California, Nevada, and southern 
Oregon. From this host plant it has probably spread to C. macrocarpa 
by the transport seedlings of £. decnrrem or timber to the regions infested.. 
The characteristic injury caused by this insect begins to makes its 
appearance on one or two branches and slowly spreads to the rest of the 
tree. The leaves turn first yellowy then red or brown, gi\dng the tree a 
dilapidated appearance. After a few years the whole tree dies. 

The scale does not depend solely on C. macrocarpa and L. decurrem 
for food, but also attacks C. arizonica, and C. gmdahipensis. At Santa 
Rosa (Calif a dead male was found on a Cedrm Deodar a. 

The larvae after they are hatched consist of small oval bodies, pale 
yellow in colour, and active only for a short time after hatching. They 
attach themselves to crevices in the bark, and are soon enveloped in a 
white cottony secretion. As they reach maturity' they become reddish- 
brown in colour ' and nearly spherical in shape. 

Oviposition begins in the spring and continues throughout the sum- 
mer, The eggs hatch into larvae in less than an hour and soon attach them- 
selves to the host. The females reach the adult stage in the autumn, 
then hibernate, and start laying in the spring. , The males appear toWteds 
the end of autumn for mating purposes and then die. 

Various insects are acknowledged as parasites of ' the bark scale^ 
none of "which however are sufficiently abundant to be a really efficient 
means of control. Consequently remedial measures have to be adopted. 
According tO' the results obtained as the result of spra^" tests, a 12 % % 
solution of a “ miscible oil spray (i) (330 Baume) is recommended. The 
proportions are as fottows : i part miscible oil to 7 parts w^ater. To ob- 
tain complete control, it is necessary to spray twic^, one in August and once 
in the latter part of September. 

935 - Infestation of , the White Pine LackaMs stroM m[Pinms Simbms 

in Ma^chu^tts, B. S. A. — Peirson, H. B., in Psyche^ Vol. NXVII, Nc«. 2-3 
pp. 62-63. Boston, Alass., April-Jtme, 1920. 

Whilst in the Harv-ard Forest, Petersham, (Massachusetts), the at- 
tention of the author was called to a somewhat isolated clump of w^hite- 
pine trees [Finus Strobm), 40 to 50 years old, which were dying. 

On t#o sides of the dump, which consisted of a dozen trees were 
young wMte pine plantations. 

A careful examination showed that the trees were being killed as the 
xestilt of an extremely heavy infestation of black aphids which upon idea- 
'i^fication pioved to be, Lmknns stroU Fitch., the White Pine Aphid. 
M^ny of the larger limbs were barren of foliage, wffiereas on, others the 

|i) Sc»py enwilsiais -Uiltited witli water. Cf. Sakdersoh A. B. Xn^^ct Bests of Fam,, 

Garden and Orc 4 ard, New Ycufe, 19121 p. 50. {Ei.) 

[%S4.4)»I3 ■ 
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foliage m'as brown, the individtial needles each showing man}/ punctnre 
marks made by the aphid when feeding. 

The tree were first examined on October 10, 1919, at which time the 
aphids were laying their eggs on the green needles, in a series of straight 
lines, generally consisting of 5 or 6 eggs per line, but it was not at all 
uncommon also to find 10 or 15 attached end to end. 

As many as 27 eggs were found on a single needle. At this particu- 
lar iieriod, large numbers of the aphids were still feeding, and these had 
congregated on the nee'dles and small twigs. The survival of the insects 
in spite of hea\w rains and low temperatures was remarkable: subsequent 
investigations showed them feeding up till about Xovember i. 

936 - PitjopMAor&s bassetti n.sp.andP. occidentals n. sp.^ Coleoptera 
Parasites of Picea Engeimanni in Colorado, United States. — blackmax, 
OL W., ill Psyc'i^e, Vol. XXVXI, N. i, pp. 1-5, tig?, i. pi. Boston, JUa??, 

^Morphological details of two new species of PityophtJwrus : P. hassetil 
and P. occidental is, parasitic on Picea Engelmanni, according to observations 
made in 1915 at Pitkin, Colorado. 

P. btisseUi can be obtained by breeding according to report, and will 
also breed successful!}^ in Abies halsamea. 

In the case of P. Engelmanni, the 1 rvae bore into the bark within 
touching the sapw’ood ; wliile in A. halsamea on the contrary, thelaiw'ae 
mines are excavated partly from the sapw'ood. 
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GENERAL INFORAIATION 

937 - TheAntimalarial R6Ie of Livestoeka^d Poultry.— ufxendre,j., mCumph'srendm 

lie rAciidemie des Sciences, Vol. GUXX, No, 12, pp. 760 - 7 O'J) Paris, March 22, 192U. 

Observations made in Tonkin, Madagascar and in France wbicli 
confirm the important part pla^'ed by livestock from the point of view of 
mosquito bites (i). 

The horse, and as a general rule, most mammiferous animals are more 
readily attacked by mosquitoes than human beings ; rabbits are prefer- 
red to pigs ; poultry are only occasionally attacked. Domestic animals at- 
tract mosquitoes and therefore guard human beings from malarial 
infection. 

The important efficacious role played by the rabbit from this point of 
view is decidedly worthy of attention, owing to the fact that if it is not pos- 
sible always to breed big stock, there is never any hindrance to rabbit breed- 
i ng. Poultiy” keeping has no value in tliis respect ; not only do the mosqui- 
toes avoid poultry, but the eggs are never even laid in the drinking troughs. 

93S - The Aetlon of Radium Emanation on the Vitamines of Yeast — vSircmmAj.. 

and Benedict, S. R., in Jinirnn! uf Biolojctil Chemistry^ Vol. XXXIX, No. 3, pp. 421-433, 

diaicr. i. BnltiinoreXL D. October njio. 

As a result of practical experiments with white jats, thf authors have 
come to the conclusion that growth-promoting .factors may be inactivated 
partially by means of exposure to radium emanation. It is possible that 
the therapeutic effect of' radium 'upon neoplasms' may be due iq part, at 


(I) See aiialoi^oits nb^cn’iitions made by K. Roubaod ; R., Jan. No, i (Di.) 
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least, to this destruction of growth-promoting vsubstaiice. In these experi- 
ments it was found that 2 % of yeast content added to the vSynthetic ra- 
tion (consisting in feeds composed of a single chemical substance) seemed to 
be sufficient to promote normal growth in young rats. 

939 - Resolution and Scheme of a Convention with Regard to the Creation of an 
International Scientific Commission on Food Supplies. — Commismn Scu'nUfujHe 
InfemllUc dii Ravit.iilkmmi, pp i-ii. Brussels, 1910, 

When peace was signed, the Allied Food Commission which was 
founded to advise the Allied Governments on all problems of food supply 
arising from the war, natural^ ceased to exist, and when, in the last 
quarter of 1919 the final reports had been published, the organisation 
was dissolved (i). 

However, the Delegates present at the meeting held in Brussels on 
May 22, 1919, ill accordance with a resolution adopted at the Rome-Naples 
meeting, held in December, 1918, again decided to call the attention of the 
various Governments to the utility of retaining an international institu- 
tion, whose task would be to CvStablish scientific relations between the 
various organisations engaged in the study of problems relating to food. 

This institution would have the following aims 

(1) To study the production and distribution of foods for human and 
animal consumption. 

(2) To gather data and statistics with regard to the needs of man un- 
der all conditions as regards age, sex, wmrk, climate, social conditions, etc. 
as well as data on the relationship between various diseases and- deficien- 
cies of food whether qualitative or quantitative. 

(3) To ascertain the chemical composition and calorific value of foods. 

(4) To popularise and spread information relating to the best me- 
thods of using natural food supplies for human consumption. 

As far as possible, the proposed international organisation would co- 
operate with institutions already in existence for the purposes above 
named. « 

■ In addition, according to the scheme of the convention for the founda- 
tion of an International Commission, presented by Dr. Runoi', Belgian De- 
legate, and M. AnQinER, Head of the Permanent Central Secretariat of the 
Inter-allied Commission and passed on May 29, 1919, the Allied Food Com- 
mission should be recognised by the adhering Powers as the Official head- 
quarters of scientific study and research on alimentation, in order to co: 
ordinate and assist all sciences relating to food and facilitate practical 
applications ; it would be supported by contributions from adherent States. 
Each State ^wouid appoint one or more delegates to the Commission, the 
delegates to assisted by a national secretariat. 

A permanent Central Secretariat would be formed to maintain close 


(i) OoMkissioH SciENTiFiQnn TinmALLifeE i)0 Ravitailwment. Rapport CJ^n^ral. Ees 
Ressoutce "et les Besoins Alitaeataires cies Pays Allies. Rapports I ' ei 'Annexes II et HI. 
PanS'Roirife,: Oct,-D^c. 
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contact between all Administrations, Institutions and Associations having 
the same objective as the Commisson. 

In brief, the functions of the Commission should be:— 

{a) To collect and study all information of a scientific, practical and 
administrative nature concerning, on the one hand, the human food sup- 
ply and on the other the production and distribution of foods. 

{b) To consider the standardisation of scientific methods and of unit 
, systems of food production and utilisation, and to consider the choice 
of a unit method by which scientific work of this kind can be compared, 
{c) To encourage systematic investigation in the adherent States 
and to initiate scientific missions. 

{d) To contribute, with the help of the competent Administrations, 
Institutions and Associations, to the development, teaching, and propaga- 
tion of science applied to feeding problems and to issue useful publications 
to tills end. 

(e) To enable all States represented on the Commission to profit to 
the fullest extent from the practical results obtained by science, so that 
each State can take measures when and where necessary for the common 
good. 

The resolutions passed by the Commission are in no way binding on 
any of the participant States. 

CHOPS AND CUlvtlVATION 

940 - Predicting Minimum Temperatures from Hygrometric Data.— W'A rren Smith, 
iii Monthly Weaihef Review S%ipplement No. 16, pp. (> 19, ligs. 2\. Washington, 1920. 

In the Monthly Weather Review for August, 1917, the author discussed 
the prediction of minimum temperatures on radiation nights by the use 
of the following linear equation 

y = a + b R, 

using R as representing the evening relative humidity and y as the variation 
of the night minimum temperature from the evening dewpoint, This equa- 
tion was applied to hygrometric data obtained at special fruit stations in 
Ohio, and the results were found to be very satisfactory. According to 
the records kept at other stations after an attempt to use this equation, 
^ the results were not entirely satisfactory. In such cases in reporting the 
evening relative humidity and the variation of the minimum temperature 
from the evening dewpoint, it was found that the dots were arranged in the 
form of a curve, instead of along a straight line, hence the impossibility of 
applying the linear equation. 

The next step taken by the author was to determine the coefficients of 
equation for a parabola curve. The equation of a parabola may be written 
thus: 

" y a + “f cx:^ 

and in order to facilitate matters, the equation might be written as follows : 
lv';V nr ^ X “h ^>1"+ cz 

[S30-94®] 
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in which x y and z are the coefficients to be determined ; h is the evening 
relative hitinidit}?', c = the square relative humidity, and v == the varia^ 
tion of the niininitim temperature from the evening dewpoint. 

With a view to working out the formula for predicting the minimum 
temperature the first step is to chart the available data on squared paper 
on which the evening relative humidity is indicated at the bottom of the 
diagram, and differences between the dewpoint temperature and the mi- 
nimum are noted at a prescribed point. A dot is entered on the diagram 
for each day covered hy the record. If the dots arrange themselves in a 
straight line, the linear equation will be y — a b R, and this has already’' 
proved successful in Ohio. If on the other hand the dots form a curve, the 
data may be represented the parabola curve formula, 

A judicious selection is made of certain star points as for example 
points I, 2, and 3 in figure 2 of the article reviewed. At i,the relative hu- 
midity is 5 %, and the variation of the minimum temperature from the 
dewpoint equals 48^. At 2 the relative humidity is 15 % and the varia- 
tion 28^. 

At 3 the relative humidity is 40 % and the variation 9°. 

With these data the normal equations are written as in the following 
table : — 

h V c 

5 .48 25 

13 27 225 

40 9 

From this table, the three equatons for solving the unknown factors 
X, y, and z are expressed as follows : 


(I) 

X 4-. bj y 

4 “ c'l 

( 3 ) 

X -{- bg 

4 - <.'2 

( 3 ) 

X 4“ U3 y 

4 - f's 


The coefficients and represent the 3 values of h in Table i, viz. 
5, 15 and 50 ; the values of c and v are the corresponding values of these 
factors in the given Table. 

To determine the values x, y andr;, it is preferable to adopt the “ direct 
solution method ' 

Insert the values under h, v and c in equations (i) (2) and (3) and solve 
for ^ ^ as follows : — 

(1) X 4- 5y 4 - 252 === 4 ^ 

{2) X 4- i5y 4. 2252 27 

{3) X 4 “ 4^>y 4" i^>ooz — 9. 

Subtracting equation (2) from equation (i) we get 

(4) — loy — 20OZ — 21 ■ 't',:'" ; 

Subtracting (3) from {2) we have 

" , (5) ■ ' , — 25y — 157.1* = 18 
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Multiplying {4) by 5 and {5) by 2, we get, respectively 

(fj) — ■ 5t.'y — loooii — 105 

17 ) 5 '-'y — =•■= 30 

Subtracting (7) from equation (6) we have 

(8) 3750 z -= C>y 

z •= 0,03943. 

The next step will be to substitute the value of ^ in equation (4) or (5) 
and solve for y. 

Substituting in (4) we get : — 

(9) — y ^ X o.(j 3 <) 43 ) ~ 21 

— ju y = 21 -f 7.<S8() 

— 10 y ~ 2S..S8(). 

y — 2.8886 

Substituting in (5) it becomes 

(10) — 25 y — (1375 X 0 . 03913 ) =" 

— 25 y 18 4- 54.21625 
— 25 y -= 7-1.21625 

y ™ 2.88S65 

Substituting the values of y and z in equations (i), (2) and (3) we get 
the following: — 

(i:) X + ( 5 X — 2.886) 4 - 25 X 0.03943) - 48 

(t2) X 4 - (15 X — 2 886) 4 - (225 X 0.03943) =r 27 

(13) X 4 - (40 X — 2.886) 4 - (1600 X 0.03943) = 9. 

Carrying out the calculation, we have for each equation, respectively 

X = 61 . -15725 
X == 61.45725 

X ~ 61,456 or an aveiagc ot 
X ^ 61 , 45 ^. 

By using these values, we find that:— 

X “ 61.46 

s.-t!* 

y — 2.8y ! 

z — 0.0394 

According to the equation 

V X hy fi?. 

the probable variation of the minimum temperature from the evening dew- 
point {?;) can be determined on radiation nights with a fair degree of accu- 
racy. 

The parabolic curve will be traced on the diagram by utilising the 
points already selected and calculating others by this equation. Fot a re- 
lative humidity of 10 %, for example, by insetting the known values of 
h and c, and the above-determined values for % y and z it becomes 

(i4)| Y — 61.46 4* 2.8y) 4(100 X 0.0394). 

and working out the calculation, we find that 

V =? 36,5'^ 


[040] 
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the same method the value of v for other relative humidity figures 
is calculated, and then the curve AB can be drawn. 

If trials fail to give a satisfactory parabolic curve, it will be evident 
that sufficient care was not taken and that the graph is not a parabola but 
some other curve. 

For El Paso (Texas), the parobolic curve in fig. 2 in the article under 
consideration corresponds exactly with the calculations. 

Having discovered the particular dependable formula, the practical 
work will be facilitated by computing a table giving the necessary values 
of the minimum temperature based on the known values of b and the dew- 
point as indicated in the following table. 

El Paso, Texas. 

V — X 4" + cz 

X = 61,457 y ^ - 2,889 z 0,03943- 


b 1 

c 

by 

. c z 

1 V 

1 

i 

i 

5 i 

25 

I 

~ 14-445 

0.986 

48.00 

6 i 

36 

- 17-334 

1 1-3184 

45.44 

7 

49 

— 20.223 

1.9306 

43.16 

S ! 

64 

- 23.112 

2.5216 

40.87 

9 i 

1 81 

— 26.001 

3.1914 

38.65 

10 

100 

- 28.89 

3-943 

36-51 

20 

400 

- 57-58 

15-767 1 

i 19.44 

30 i 

900 

- 86.67 

35-487 

10.27 

40 

1600 

- 115-56 

63 088 

8.99 

50 

2500 

- 144-45 

98.575 

15-58 


The author continues by giving the values and diagrams for the fol- 
lowing localities : Boise (Idaho) ; Chicago University ; Cincinnati (Ohio) ; 
Grand Junction (Colorado) ; Montrose (Colorado) ; Phoenix (Arizona) ; 
San Diego (California). 

In all these localities, the curve is represented by a parabola obtained 
ill each case by means of the equation v === x by + cz. 

An inspection of these curves shows a distinct similarity between them 
in many cases, and seems to indicate that the equations and factors deter- 
mined for one place can be used at another place with a similar climate and 
topographic surroundings 

With the variation in climate and in topographical surroundings, even 
if the curve appears the same, the values of y and z are variable. P'or 
example, some of the values are as follows 

Ciiidiiiiati (Ohio) x 41 -t 

Montrose (Colorado) : x = 50,8 

' San, Diego (California) : x == 48,3 
, Boise (Xdalio) ' x = 39,6 


y = 0.95 

y = — 2,04 
y' = — M935 
y - - 


0.00275 

0,016 

0 , 00656 ' 


0.0X2 
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All exliaustive study was made by the author to see whether better 
results could be obtained by using some other liygronietric factors (instead 
of relative, liuiiiidity) . 

Definite results were only obtained when the factor showing the depres- 
sion of the dewpoint below the current temperature w^as used and was com- 
pared with the variation "bf the minimum temperature from the dewpoint, 
and it is hoped that this method may prove useful in connection with fore- 
casts. 

94 1 - Effect the Relative Length of Day and Light and other Factors of Environment 
on Growth and Reproduction in Plants, — gamcr, w. and allard, ti. a., in ] (nir- 

mil of A::riciiltitral Research, Vol. XVIII, No. ir, pp, 553-605, tables pi, iG, bibliogr. 
of jG pnblicati<3ns. Washington I>, C,, iMardi i, 1920. 

Results of experiments concerned chiefly with the effect of daily du- 
ration of the light exposure on the general growth and development of 
plants. 

A darkened chamber was employed in which the plants growing in 
small boxes were readily handled. 

In the various tests, the length of exposure to light varied from a mi- 
nimum of 5 hours per day to a maximum of 12 hours. For the 5 hours 
exposure, the plants were placed in the dark house at 3 p. m. and left there 
until 10 a. m. the following da}^; for the 7 hour exposure to light, plants re- 
mained in the dark from 4 p. m. until 9. a. m. and for the r2-hoiir exposure 
from 6 p. m. to 6 a. m. In certain special casies tlie plants were kept in the 
dark house from 10 a. m. to 2 p. m. 

In the course of experiment, the plants were exposed to the light 3 — 

1) from the germination of the seed or in the earlier stages of growth, 
and continued until maturity ; 

2) till the flowering period ; 

3) after the flowering period until maturity. 

The following species were em^floyed in these tests : •— Soja max D. 
{Piper) ; NicMiana Tabacum and N, riis lie a P,., Aster ImanifcMus D, Mi- 
luinia scandms D., Phaseolm mdgavis P,, Ambrosia arlemisiifolia p. ; 
Raphaniis salivus L. ; Daucus Carota D*, Lactuca saliva D., Hibisms Moschen- 
tos P. ; Brassica oleracea capitaia P . : Viola flmbriainla S. M. ; Soliiago 
juncea Ait. 

In addition to the experiments with the dark honse, a series of plant- 
ings were made at intervals of approximately 3 clays in. order that the 
effects produced by different dates of planting iiiight be compared with 
those produced by artificially shortening the length of the daily exposure 
to light. 

Length of baiuy uom gnposurf in relation to vfgftativf bf- 
vFLOpmp:nt. — In general, the extent of growth was proportional to the 
length of the daily exposure to light. 

The following Table demonstrates this biometric relationship fo soy- 
beans and the aster. 

Apart from the reductions in rate of growth and slight chlorosis, the 
tobacco, soybeans, and aster showed no ill effects^ physiologically speak- 
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Avemyc heigat of plants 


l,eugiii of dully exposure 


Soybeans 




Mandarin 

Peking 

Tokyo 

Biloxi 

/i sfer 


Inches 

Indies 

Indies 

Indies 

Indies 

10 a. 111. to 3 p. m., 5 hours 






(0 

6 to 7 

3 to 

7 to 8 

fS to 7 


9 a. 111. to 4 p. m., 7 hours 

(n) 

9 to 10 

■ 

8 

7 to B 

II 

8 to 10 

ftUEiise to 10 a. m: and 2 
p. Ill, till dark, 8 to ii 

hours (III) 

i 

1 

1 

j 

. 

. 1 
1 

20 to 26 1 

24 to 25 

38 to 40 

I 

ill to 12 

6 a. 111. to 6 p. m.j 12 hours 
{IV) ; 

1 ' : 

14 to 15 1 

14 to 15 I 

17 to iS 

23 to 24 

i 8 to 10 

Full daylight, 12^2 to 15 
hours (V) I 

i 

1 

iS to 20 i 

j 

1 

40 to 44 j 

42 to 44 

54 to 58 

14 to 15 


ing, from the reduced length of illumination: Hibiscus, however, was not 
able to make any appreciable growth when this period was reduced to 9 
hours, and Lactuca was much more seriously affected, 

LBNGTH of. DAIIvY uight exposure in relation to sexual REPRO- 
unCTiOK, — The results obtained with soybeans are particularly interest- 
ing. This included 4 varieties ranging from early to very late in maturing. 
The average number of days from germination to flowering was approxi- 
mately 27, 56, 70 and 105 respectively for the Mandarin, Peking, Tokyo 
and Biloxi. 


j Time from gemiiiiatioit to flowering (Days) 
Lengtli of daily exposure | ■ 



j Mandarin 

Peking 

j Tokyo 

1 Biloxi 

5 hours 

1 

(!)■ 

: 1 

23 

1 

23 ^ 

i 

24 

27 

8 hours 

(n) 

21 

21 

1 24 j 

26 

Do 


— 

, 22 

1 27 

28 

8^/3 to 11 hours {III) 1 

— . 

40 

62 I 

79 

12 hours 

(IV). . i 

2t 

21 

1 28 

28 

i2\fz to 15 hours (V9 i 

26 

62 ! 

' 73 ' 1 

• IIO 

Do 


28 

51 

1 66 1 

90 


When the daily hlumination consists of a iz hours exposure, the vege- 
tative pmod is apparently only slightly shortened in thejdandarin vari- 
ety, but in the very late Biloxi variety, this period is reduced to less than 
% that of the control plants. In reality, all 4 varieties become equally 
early maturing ones under these conditions. Burther ^orfening of the 
light exposure period had no remarked effect ; apparently therefore the 
minimum forma,tive period will be approximately days for the Mandarin 
and Peking varieties, 24 days for the Bokyo, and 26 days for the Biloxi. 
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As regards the tobacco, the contrast in behaviour bet ween the Connec- 
ticut Broadleaf and Maryland Mammoth, and vStewart yo-heaf Cuban varie- 
ties is very striking. Neither sexual reproduction nor the vegetative per- 
iod in the Connecticut Broadleaf is materialty affected by changes in 
length of exposure to light, either lasting 12-15 hours or limited to 7 
hours. 

The Maryland variet}^ can only be forced into fiowering during the sum- 
mer months by artificial shortening of the duration of the daily exposure to 
light. If this lasts 12 hours, this occurs after 75-85 days, and if reduced to 
7 hours, after 52-59 days. The Cuban variety was affected in a similar way, 
while Nicotiana ruslica shows no material change 

Broni the studies Undertaken by the author, it has been fcund that in a 
number of species, the plant can only attain the fiowering and fruiting 
stages when the length of day falls within certain limits, and, consequently, 
these stages are reached only during certain seasons of the year. In the 
latitude of Washington where the tests were made, some specks and varie- 
ties respond]to relatively long days. The Mandarin soybean demonstrates 
this fact in that the time required by it to reach the flowering period can- 
not be greatly reduced by shortening the length of artificial exposure to 
light. On the other hand, certain varieties respond to relatively short days, 
for example, the Biloxi soybean is a dintinctively “short day"' variety and 
the Maryland Mammoth Tobacco flowered only during the summer months 
when submitted to artificial light during part of the day, etc. Still further 
species appeared indifferent to the length of exposure. 

In the absence of the favourable length of day for sexual reproduction, 
vegetative development may continue more or less indefinitely, thus lead- 
ing at times to the phenomenon of gigantism : Todbwijks discovered a 
giant type of Sumatra tobacco, grown under the influence of the 12-hour 
equatorial day, which may reach the height of 24 ft., either without flower- 
ing or forming only a very limited number of flowers and seeds. These 
forms of gigantism disappear if the plant is brought under the influence of 
short days such as prevail in the temperate zone during winter. For ex- 
ample, the Maryland Mammoth tobacco retains a normal appearance during 
winter. 

On the other hand, under the influence of a suitable length of exposure 
to light, precocious fiowering and fruiting may be induced, and certain va- 
rieties may act as early or late maturing. 

The relationships existing between annuals, biennials and perennials 
are dependent to a large extent on the length of day in the loaility 
concerned, and by artificial regulation of this factor, the normal annuals 
may complete two cycles of alternate vegetative and reproductive activity 
in a single season. For example: the Biloxi soybean, was kept in the dark 
house up till the flowering period, and consequently, when restored to 
normal conditions, the seed pods ripened rapidly, the leaves faded as if the 
plants were dying ; the effect of the long summer days was to encourage 
the development of new shoots which flowered in the early part of 
, September. ' . ‘ ^ 


[^4i] 
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Experiments reported indicate that light intensity is of secondary 
importance so far as concerns the attainment of the flowering stage. 


Effect cf ishading soybeans. 


Treatment 

Average 

Height 

Air-dry 
weight 
per stalk 
defcliated 

Yield 

of beans 
per stalk 

Yield 

of hulls 

per stalk 

Fercenlage 

of beans 

in seedpods 

Date 

of 

flowering 



gr 

gr 

! 

gr 


1 

PJants shaded . . . 

3 ft. 5 in. 

5.4 

I 10.5 1 

5.4 

i 

66.1 \ 

1 

Aug. 7 

Plants not shaded . 

i 2 ft. 3 in. 

9.4 

i 17.0 

1 

1 

9.0 

1 

1 

1 

Aug. 7 


The effect of direct light on the growth and development of the plant 
and on the yield is evident ; the date of flowering was not in the least affected. 

Variations in the water supply, ranging from optimum to a condition 
of drought sufficient to induce temporary . wilting, did not however influence 
the date of flowering. 

It may therefore be concluded that the length of the day is an im- 
portant factor in the natural distribution of plants, and vShould be taken into 
account in connection with crop production. Fruiting may be cut short 
by the effect of too long or too short a day. By introducing a species from 
one latitude into another, or by changing the time of sowing, good results 
may be obtained, but may also bring about misleading results. These 
ate matters of vital importance both to the plant breeder and the agrono- 
mist. 'To obtain maximum 3delds, it is essential that the date of sowing be 
so regulated that the optimiim length of day coincides with the critical 
stage of the floral development. 

CoNCnusiOHS. — Sexual reproduction can be attained by the plant only 
when it is exposed to a specifically favourable length of day (this varies 
widely with the species and variety). A length of day unfavourable to re- 
production, but favourable to growth, tends to produce gigantism or inde- 
finite continuation of vegetative development. However, exposure to a 
length of day favourable alike to development and reproduction, encourages 
the uninterrupted type of flowering and fruiting. 

The authors suggest the term photoperiod to designate the favourable 
length of day for each organism, and photoperiodismto designate the response 
of the organisms to the relative length of day and night. 

942 - lew Methois for Determining the Correlation Coefficients Between the Growth 

and Yield of WinterWheatin Ohio,D.S. — BLAm,T. A.in Monthly Weather Rcvim, 

Vol, 47, No. 12, pp. 841 847. Washington, Bee. 2919. 

Concerning the methods of computing the relationships between wea- 
ther and biological value (vitality, growth, yield, etc.), the author has made " 
use ot a linear regression equation by which the biological value is expressed 
as a function of a fixed number of weather elements (3 to 6). 

The equation may be expressed as follows ; 
i Y = a-f" ^ ^ + (l) 
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in which Y is the biological value ; 0?, a;®, are the. various weather ele- 

ments (mean temperature, total precipitation, percentage of sunshine, etc.) 
expressed ntimerically; 61, h, &4..,are numerical quantities, having a 
constant value for a given equation to be determined from the data. 

The equation may first be simplified by the elimination of a as follows : 
the normal equation for a (obtained by multiplying each of the equations 
under consideration by the coefficient of a, in this case unity, and taking 
the sum) may be expressed thus :~ 

S Y = n a -j- S bi xi -}- S b2 X3 d- 2 ^3 ^3 S ^4 X4 4 - (2) 

from which 

^ _ SJI 4 X 4 

ti n n n 11 

Substituting this value in the original equation givevS 

Y_?-A = j bx+ Sy? ) b. +(x3 i?) b 3 + 

I X4 -f- ) b4 + (4) 

y Y y xt • . 

Now as Y — ™ — , X — ^ — , are in each case the differences 

n n 

between the values for the individual years, and the average values of the 
same quantities, that is to say, are the departures from the means. Design- 
ating these departures by y, Di, D2, D^, D4 (y == departure from average 
yield ; Di = departure from mean temperature, October to November etc.) 
we have for the final form of the equation 

y » bi Di 4 * t>2 Da -{“ t»3 1^3 “f* ^4 ^4 Hh ♦ • • • * (5) 

From equation (5), the normal equations become; — 

SDiy-=brSDi«4.b2SDiD24-b3’5DrD34- 

23 :> 2 y="=^iS^xD 24 -b 2 v:Da 2 4 -b 3 y D 2 D 34 . 

y D3y «biyDiD34lb2y D2D34-b3S%'^+ 

It is then necessary to prepare tables of the data used; together with 
the departures, squares of departure, and products of departures appearing 
in the normal equations. These equations should be solved vsimultaneously 
for the values of b^, &3, Where the number of equations exceeds 3, 

the solution is more easily performed by writing the required values in the 
form of determiiiants, and reducing these to the vsecond order, before ex- 
panding. 

This method possesses distinct advantages over that of partial corre- 
lation coefficients, especially as regards the effect of the several factors con- 
sidered, expressed directly in an equation from which a general idea is 
at once obtained as to the relative importance of each of the factors under 
consideration. 

Winter wheat in Ohio is sown in September and harvested in July. 
Being given, however, the length of the growing season and the multiplicity 
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of factors that may be expected to affect the growth of wheat, the ^author 
compares the relative values of weather factors, affecting the condition ot 
winter wheat from sowing to harvest:-*— (i) from sowing time to Deceiiw 
bei I ; (2) from December i to April i, (3) from April i to May i ; (4) from 
May I to June i. 


I 

' 

i 

2 j 

3 

4 1 
i 

5 

i 

6 1 

1 

5 

9 


II 

z6 

27 

y-y, 

0/ 

/o 

Year 

"2 J 

Bu 

SJ 

rH 32 

ii S 

0 u 

Departure 

J-*' i 

1 

BB I 

! 

0 0 : 

^ ; 

0 j 
0 i 

° i 

Departure 

Precipitation 
September (inches) 


Piecipitation 
October- November 
(inches) 

Departure 

a 

«U V 

•a p 
*1?) 75 
« 

3 <L) 

m X2 

0 

0 

0 

' X4 

0 

3 

u 

rt 

ft 

ft 

D, 

a; °° 

S 0 

«i 

i 

Y 

y 

1 

X, 1 

Dx 


D2 


Da 

1S93 

92 

+ 4 

46 

— I 

1.6 

-i.i 

6.3 

■ 4 * X .3 

44 

- 4 

89 

— 3 



93 

+ 5 

46 

— I 

3-3 

4 0.6 

4.3 

— 0.8 

54 

4 6 

85 

— 8 

^895 

74 

— 14 

44 

— 3 

1.7 

— I.O 

5.3 

4 0.3 

53 

4 4 

81 

4 7 

1896 

lOI 

13 

47 

0 

5 .x 

4 2.4 

3.8 

— 1.2 

46 

— 2 

91 

— 10 

1807 

— 


50 

■+ 3 

0.8 

-1.9 

7.2 

42.2 

51 

4 3 

— 

— 

1898 

103 

-1- 14 

46 

— X 

2.6 

-0.1 

6.9 

4 1.9 

40 

— 8 

93 

9 

1890 

83 

■— 5 

50 

+ 3 

2,7 

0 

3.8 

— 1.3 

47 

— 1 

89 

4 6 

1900 ........ i 

1 86 1 

— 2 

5 X 

-f 4 

i.S 

— 0.9 

6.1 

4 i.i 

1 48 

0 

92 

4 6 

1901 • * 

73 j 

-~13 

46 

— 1 

2.9 

4 0.2 

2.2 

— 2.8 

i 

4 4 

79 

4 4 

1903 : 

i 98 

+ 10 

52 

-+ 5 

4.6 

4 1.9 

4.9 

O-T 

1 42 

— 6 

99 

4 X 

1903 ........ 

80 i 

— 8 

46 

— I 

1.5 

— 1.2 

4.7 

— 0.3 

i 51 

4 3 

1 82 

4 2 

im • 

1 76 1 

— 12 

46 

— I 

2.0 

— 0.7 

1.9 

— 3,1 

46 

— 2 

! 79 

4 3 

1905 ........ 

1 98 I 

-f 10 

46 

— X 

2.9 

4 0.2 

6.2 

4“ 1.2 

46 

— 2 

90 

8 

1906 

97 

+ 9 

47 

0 

2-9 

4 0.2 

5.8 

4 o.S 

1 39 

— 9 

93 

— 4 

390? 

84 

4 

! 44 

— 3 

3.9 

4* 1.2 

4 i 7 

— 0.3 

32 

4 4 

86 

4 2 

1908 ^ 

62 

-■35 

48 

4 I 

0.6 

— *2.1 

2.3 

— 2,7 

60 

4 12 

75 

4 13 

: 

95 

+ 7 

1 49 

4 - 2 

1.8 

— 0.9 

4.8 

— 0,2 

54 

4 6 

86 

— 9 

igto : 

1 9 X 

+ 3 

j 46 

— I 

4.0 

4 1.3 

6,1 

4 J.i 

44 

— 4 

93 

4 - 2 

1911 

1 83 

— 5 

1 46 

— I 

4-9 

4 2.2 

7.9 

4.3.9 

38 

— 10 

XOI 

4 18 

1912 ........ 

95 

i + 7 

48 

4- I 

3 .x 

4 0.4 

3.5 

— 1.5 

58 

4 10 

84 

— II 

2913 - ' 

' 99 

+ II 

49 

4- 2 

I 2.4 

— 0.3 

6.9 

4 t .9 

4V 

7 

95 

— 4 

2924 

94 

+ 6 

50 

+ 3 

1.4 

— 1.3 

4.9 

— 0,1 

51 

1+ 3 

87 

— 7 

2915 . . 

85 

— 3 

50 

+ 3 

4.5 

4 1.8 

5 .S 

4 - o.x 

5 <> 

4 8 

93 

--- 8 

1916 

87 

— I 

48 

4 - I 

3.6 

— o.r 

4.3 

— 0.8 

61 

4 13 

83 

— 4 

1917 

83 

— 5 


j— -1 

1.9 

— 0.8 

3.3 

4 0.3 

[ 41 

y 

84 

4 - I 

Sum. ... 

hi3 

4 - I 

1184 

+ 9 

^^7.5 

0 

125.0 

0 

1214 

4 ^ 

2109 

— 20 

Mm». . , . 

I 8S.0 

— 

47.4 

*— 

2.70 

i 

5.00 


. 48.5 

1 __ 

87.5 

) — 0. 


The Bureau of Crop Estimates gives the estimated condition of fhe 
various crops on the first day of December,’ April, May, and June. Tiiis is 
expressed as a % of the normal (repreisented by 100). The normal is dafiued 
^ as a condition of perfect health, unimpaired by drought, hail, insects, 
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or other injurious agencies ” and is somewhat better than the average 
but always inferior to the optimum condition as indicated by figures 
over 100. 

The condition reports are available for a 25 year series (1893 to 1917) 
(see Table) and deal with the relative values of weather factors and the de- 
velopment ill growth of winter wheat at various dates. 

The Table illustrates the relative values of the condition on Decem- 
ber X and the comlition of the crops later. 

Columns 12 tc? 25 (not reported owing to lack of space) contain squares 
and products of departurevS from which the following sums are obtained : 


S 4- 131 
S - 4 37.44 
2 D32 - 4. 58.24 

^ D43 == 4 1.048 
2 Di D2 - — 1.3 
S Di D3 - 4. 2.7 
V Dx D4 - 4- 63 


YJ D2 O3 = 4" 4 '*^^ 

v; B2 D4 - — 52. 8 

SD3D4=-™I37, 2 
V Dx y - + 128 

= 4" 

S 1^3 y + 173-6 
21)47 === — 627 


ISTormal equations 

128 ~ 13E — 1.3 ba 4 28.7 b3 4 63 b4 

109,2 = — 1.3 bi 4 37.-44 t)2 + 4.01 b3 — 52.8 b4 
173.6 == 2.7 bi 4 4.01 b2 4 58.24 b3 — 137.2 b4 
^ -627™63bi — 52.8 ba — 137.2 53 4 ^ -<^48 ^4 

Solving : 

bj - 1. 1 b2 = 2.3 b3 = 3.1 1)4 = — 0.3. 


Substituting in equation (3) : a ™ 33.8/ 
Substituting in equation (i) : 

Y 33.8 4- 1. 1 Xi 4. 2,3 X24. 3.1 X3— -0.3 X4. 


Substituting the values of x^, for iiidividiuil years (see Table), 

we get the calculated condition of December i as given in column 26. 

In the linear equation the numerical values are expressed relative to 
the units employed, namely inches, degrees, percentage, etc. To obtain 
an idea of the relative importance of the coefficients b^, 63, b^.,. the unit 
must be eliminated by multiplying each by its standard deviation, ; the 
values are then cy.2, 63 CJ3, b^ <74, and these give an idea of the relative 

values of the various factors to which they refer. 

The values of b^ calculated for the entire .season under consideration, 
leads to the following general conclusions : — 

1) to ensure vigorous growth of winter wheat, temperatures should 
l)e above normal from October to March inclusive (especially in March), and 
temperatures below normal in May; 

2) precipitation above normal from September to November, in- 
clusive, below normal from December to March; 

3) he amount of .sunshihe in October, November, March and May, 
and the amonht of snow in March are relatively unimportant factors. 

As regards the yield apart from the general conditions of development,, ' 
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in some cases opposite effects liave been notified. This is thought to be 
due to the fact that at certain critical stages of growth the vigour prevents 
a 'heavy yield of seed. 

In every case, after examination of each month's record and at reco- 
gnised fixed intervals, a diversity of fairly low correlations will be noted in 
the various localities. The existence of the critical stages having been esta- 
blished, the results are not surprising. ' These stages may extend over a 
single season, and as these may occur at quite different times, even within 
limited areas, the same meteorological phenomenon can determine very 
different effects according to the condition of development of the plant 
under inspection. 

After due consideration of these points, the author examined the data 
(meteorological and yield) in Fulton County for the following periods : 
April 6 to 15 ; April 16 to 25 ; April 26 to May 5 ; May 6 to 15 ; May 16 
to 25 ; May 26 to June 4 ; June 5 to 14 ; June 15 to 24; June 25 to July 4. 

The resulting regression equation obtained for the 3 thermic values 
(ii iz and is) wns as follows : ", 

Y - 0.53 4. 0.14 0.51 Z3-f 0.52 S 8 . 

The reason for these high coefficients may be attributed to the fact that 
the above mentioned periods (after due investigation) coincide with the 
critical stages of growth of the winter wheat, namely : — 

1) April 16 to 25 corresponds with the latter part of the tillering 
stage ; in order therefore to ensure good stooling in the Fulton County, 
relatively warm weather is needed ; hence the existence of a positive 
correlation between temperature and 3neld at this period ; 

2) April 26 to May 5 corresponds with the beginning of the rapid 
growth in height and formation of internodes (jointing stage) ; at this time, 
cool weather is essential to avoid excessive vigour which would be liablel 
to have a detrimental effect on the grain yield ; hence the large negative 
relation ; 

3) June 15 to 24 corresponds to the stage and to the early stages in 
the caryopsis development. If this process is normal, warm weather is 
desirable ; hence the existence of a distinctly positive correlation. 

Results obtained in the Counties of Madison, Franklin and Pickaway 
m Central Ohio (much further south than Fulton County) confirm thfe possi- 
bilities of limiting the grouping of values to .short periods (decades) 

y === 2.97 — 0.46x1-— 0.58x2+ 0.42x3 + 0.332^4 — 1-9? 2C5 (7) 

in which % = temperature, May i-ii ; % = temperature, May 22-31 ; 
Xz == temperature, June i-io ; % = temperature, June 21-30 ; % = precipi 
tation, May 12-21. 

The first decade of May corresponds with the jointing period, and in 
this case a very marked negative relation exists as in Fulton County. ♦The 
same, maj’ be said for the period, which in central OHo, occurs in the early' 
'part of June ; in this case ns in Fulton' there is a distinct positive correla- 
tion. ' 
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On the other hand, hi central Ohio, situated much further south, in a 
warmer climate, there is a negative relation at the flowering period while 
Fulton County where the climate is cooler, fails to show this relation defi- 
nitely. 

The following general conclusions may thus be drawn:— 

1) For the State of Ohio, as a whole, a warm March and June, and a 
cool and dry May, are favourable conditions for a high yield of winter 
wheat ; all other monthly temperature and precipitation values may be 
disregarded ; 

2) certain periods appear to correspond with critical stages in growth, 
particularly as regards temperature ; e. g. April, May and June ; 

3) in Northern Ohio (Fulton County) and in central Ohio, the weather 
should be cool during the jointing stage and warm when the ear is 
forming ; 

4) in Fulton County, during the lUvSt part of the stooling process it 
slioiild be warm ; it should be cool in central Ohio during flowering, and 
warm when the grain is ripening ; 

5) in Fulton County and probabl^^ also in other counties subject to 
heavy snow falls, where the snow remains long on the ground it is decidedly 
detrimental. 

9^3 - The Effect of Weather on Alfalfa Hay and Alfalfa Seed Growing in Western 

South Dakota and in Utah, u. S. — I. Johnson, n. N in Monthly Weather Reifiew, Vol. 

XIAH, No. 5, pp. 325-329 -f 3 — n Alter, J. C., Ibicit pp. 330-332. Washington, 

May 1919. 

I. — The climate of wCvStern South Dakota is especially favorable for 
growing alfalfa ; as 73 % of the annual rainfall (15 to 20 in.), falls during the 
period from the beginning of April till the end of September ; the percentage 
of sunshine is high, end extends over a long period, the rate of evapor- 
ation is comparatively low and moderate temperatures usually prevail. 

The soil is deep, rich, and retains moisture well. Alfalfa needs a con- 
siderable amount of water during the growing period, but fair weather while 
the hay crop is being.har vested. Special weather forecasts are issued dur- 
ing the cropping season in the interests of farmers which enable them to 
determine how much haj^ can be cut and cured before the rain is likely 
to occur. 

Seed is usually produced from the second crop when the season is rela- 
tively dry. If there h considerable rainfall, the second crop is also utilised 
for hay:, and a third crop is frequently possible. If it is too dry after the 
first crop has been harvested, growth is checked, and there is a danger of 
frost injury to seed in the early autumn. 

A frost-warning service is therefore established andds widely utilised 
by seed growers. » 

II. — The first crop of alfalfa is usually cut for hay in Utah, and the 
second crop is allowed to run to seed. The seed crop should have sufficient 
moisture during its early growth to produce a vigorous healthy plant, but 
the weather should be dry and not too warm while the plants are in bloonu 

' ' , ’ [S4:?-^4S] 
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The dry spell imist not be too extended, however, as the seed must have 
sufficient moisture while setting to give normal size and Weight. 

Definite comparisons with the yield show that the best results are ob- 
tained when the spring temperature averages from 30 to 5° a day above 
normal, and from 2® to 4° F a day below normal. 

It takes nearly twice as long to grow and mature a seed crop as it does 
a liay crop. Seed is usually ready for harvest in Utali one or two weeks in 
advance of the first autumn frosts. Temperatures of 26® to 28*^1^ will se- 
riously damage partially ripe and unripe seed burrs : hence the importance 
of miiiiniuni temperature forecasts, especially in years when the formation 
and development of the seeds has been hindered for some reason or other. 

The usual practice is to cut as large an area as possible on the receipt 
of frost warnings, but the first cold period is often followed by several 
weeks of fine ripening weather. 

The use of irrigation and mnlches has been fairly w-ell demonstrated in 
many districts, and efforts should be made to protect the plants from frost 
damage without cutting, as soon as the warning is received. 

The cost is entirely compensated for by the value of the seed and the 
consequent high prices obtained for the grain produced. 

944 -* Effect 0! Climate of Toifitin on the Yield of Different Varieties of Coffee. — 

See No. 985 oi' this [Ed.] 

045 - Resume of Work Connected with the Relations Existing between Soil and Water 

Content. keen, B. \. {(.uldstnilhs’ Compauys Soil Physicist, Kothamstcd Kxi^ori' 

mental Station) in The Journal of Asriailiiml Scu'iKi-,Vol X, I’l I, pp. 44-61, tables 13, 

figs. 2. Cambridge, Jan., ipro. 

The relations existing between soil and its moisture content are sub- 
ject to so many variable factors that separation for purposes of disai.--sion 
is onl}^ possible in a very general way. According to the author, the former 
classification of soil water as ; (i) hygroscopic moisture ; (2) capillarj' w'a- 

; (3) gravitation water, is too empirical for a theoretical basis in connec- 
tion with colloidal hypothesis. In this paper, therefore, result.s are specially 
noted as given in the comparatively few recent papers in which the col- 
loidal hypothesis is accepted, although those dealing with the old theory 
are also mentioned. 

Investigations are reviewed under the following headings ; 

I. Soil moisiwe in general ~ {a) The maximum water capacity and pore 
space ; (&) the permeability of soil ; (c) capillary effects and the “ water 
retaining capacity [i) capillary movement of soil water ; [e] hygroscopic 
moisture in soils. From the numerous experiments carried out by soil ex- 
perts special attention can be given to the results obtained by Crump, 
showing that the organic material has considerable influence on the total 
amount of water held. Over the whok of the experiments, it was found that 
the ratio water content was very nearly constant for any one type of soil. 
This constancy persisted when varjung depths of soiTwere separately exa-) 
mined, in spite of the considerable difference in actual moisture content. 
Also, it was noted that capillary effects are very dependant upon the nature 

[» 4 W» 4 SJV';' 
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of the surface pore spaces (i). The flocculated structure induced by acids 
and lime, and the deflocculation with alkalis were shown directly to affect 
such physical factors as the drainage conditions, aeration, and the capacity 
of the soil to hold the soil solution, and control its movement through the 
soil (Patten and Waggamann).^ 

With regard to the hygroscopic moisture, the author suggests that the 
subject could be profitably re-opened in the light of present knowledge of 
colloidal phenomena. Reference is made to the historical summary of work 
of hygroscopicity given by Aeway, ICleine and Me Dole (2). 

II. Attempts to obtain a more complete theory of soil moisUm relations. — 
Investigations have followed, in the main, two lines, those on the* * wilting 
coefficient and on the ** moisture equivalent and the latter gives a bet- 
ter quantitative comparison of soils than the water retaining capacity men- 
tioned above. Experiments by Shull with Xanihium seeds, point to 
the fact that the wilting coefficient must be regarded as a measure of the 
vrater in the plant, and not in the .soil at the time of wilt, and the cause of 
wilting is due to the slow movement of soil moisture. 

III. Surface forces in soils and the colloidal hypothesis. — The point which 
needs emphasis in all studies of soil solutions (3), is the recognition that the 
system soil + solution must be treated as a whole. In this section, the 
papers discussed are characterised accordingly. Experiments show the 
importance of emphasizing the above point. A change in the moisture con- 
tent is reflected in the resulting alteration of all the complex variables in- 
volved. Conclusions based on an examination, of soil solution after it 
has been removed from the soil, cannot be regarded as necessarily quanti- 
tative, and it is open to doubt whether they are always qualitative. Hence 
the advisability of study from the colloidal point of view. 

946 ~ Soil alkali (4), — Harris, F, S. Circular No, 41, Vtah Agricultural College Experiwenf. 

Station, pp. 1-8. Logan, Utah, Jan., 1920. 

In general it may be said that soils containing more than 0.5 % sol- 
uble salts where the larger part is composed of chlorides, carbonates or 
nitrates, and i % where sulphates predominate, are unsuitable for crop 
production without reclamation. These figures are of course modified by 
many conditions. 

The crops to raise on alkali land depend on the degree of salinity of 
the soil, the uses that can be made of the crops, the markets, and other eco- 
nomic conditions as well as the climatic factors. Among the ordinary farm 
crops the smaller grains can usually be raised to about the best advantage, 
As a t^^pe of cropping for Utah alkali land, three crops were found vSuitable. 
used in rotation on damp medium alkali, namely:*— sweet clover, sugar 


(1} See A., 1920, N. 387. (Ed.) 

{2) See E. 1917, No. 1114 and R., 1918, 12S, and Journal of AgriculMral Research, 

No. II (1917), p.' 247,) ‘ 

{3) See Soil CondiUam and Plant Growth 3rd edition, 1,917, p. 104 by It J. Russell (Long- 
inatLS). (Ed.) 

(4) Bee R, May No. 564. (Eii.).. ^ 
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beets, and barley, begumes as a class do not do well and maize and 
potatoes are also not ustially sticcessfitl. 

To prevent alkali from becoming more serious, tbe author suggests : 
(i) The cutting off of seepage water from higher land ; {2) reduction of evapo- 
ration from the surface land by cultivation and a consequent rise of salts 
from lower depths ; (3) constant cropping ; (4) the use of tnantire to reduce 
surface evaporation ; (5) the proper use of irrigation water. 

Native vegetation and a chemical analysis of the soil to a depth of at 
least 6 feet make an excellent combination in determining the degree of 
contamination of alkali land. 

947 - Soil Reaction as Influenced by Green Manures (i). — Howard, l. f Rii*iae island 

AjL^riculiural Experimental Station), in Soil Sckncc. Vol JX Xo, i, pp, tables 7, 

Bibliogr. of 15 publication?. Baltuuore, Jan. 1920. 

A brief review the author of the literature dealing with the practice 
of green manuring serves to indicate that the quantitative evidence for and 
against this question is very limited. This is followed by results of work 
on soil samples collected at various periods during the season at Rhode Is- 
land Station 1915 and 1916, showing the changes in acidity, and also in 
orgaiiic matter on a legume and non-legume plat. Samples w’^ere taken 
at frequent intervals from the date of ploughing, and Hme measurements 
then made. 

This work showed that variations are maintained in dried soils as 
manifested In their ability to retain different amounts of ammonia. 

The net result over the period of 2 years indicates a decreased acidity 
except in the legume plat and suggests that the caused an increased 
requirement of 33 lb., while the legume caused an increase of 370. It should 
be noted that the last application of lime was made in 1914 in i ton of 
finely ground limestone per acre when considering net changes in lime re- 
quirement during 1915 and 1916. 

With regard to hydrogen-ion concentration in soils (i) it is significant 
that with the rye plat the variations follow in a general way the fluctua- 
tions in lime requirement. 

In the uncropped soils treated in the laboratory with an equal weight 
of green rye as compared with clover, the rye increased the lime require- 
ment 300 to 400 lb., or about twice as much as the clover, and the increase 
was maintained from J uly to December. 

The author considers it ad\dsable to state that these results were 
scarcely an index of the net cumulative effect exerted by tbe cover 
crops through a longer period of time, 

94S Formation of Hitrate in a Soil Following the Growth of Red Clover and of' Ti- 
mothy. *-™Lvon, T. L., BrzzEDL, J. A. and W0.SOX, B. 0 ., in .S'oEScjVwff, Vol. IX. 

pp, 53-64. TabkiJ 8, Bihliogr, of 10 publications. Baltimore, Jan. 1920. 

The authors first give a brief review of former experiments, but state 
that the results reported leave some doubt whether the legumes used in- 

.'(i) See i?,, June 1918, No. 636, and i?,, July' igi8. No. 739, '(.Eef.) ■ 
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creased tlie nitrifying power of the soil for dried blood, as compared with 
the iiifliieiice of non legumes, except when crop residues alone were concern^ 
ed, and favour of the legumes was unanimously expressed. The authors 
deal with the question in a new way and the experiment described involved 
the leaching of soil on which different c^ops were growing. 

Twelve c^dinders were fitted with soil of medium fertility and good drain- 
age qualities, limed and fertilised with acid phosphates, muriate of potash 
and dried blood. Six were planted with timothy and six with red clover. The 
soil of all the cans was inoculated with a pure culture of Bacillus radicicola 
from clover nodules. Each also received looo cc. of an infusion made by 
stirring i lb., garden soil with 3 litres of tap water to insure an active nitrify- 
ing flora. 

During the growing period, the soil was leached with distilled water 
periodically. After these crops were removed, the soil was allowed to re- 
main in fallow for a month Oats and maize were then planted, but C3din- 
ders kept free from vegetation. Teaching was continued from time to 
time and nitrogen determinations made in every case. 

The experiment brings out certain data which may be significant. 
Under the same conditions of soil and treatment, clover caused a greater 
production of available nitrogen than timothy. The effect is shown in the 
nitrate content of the drainage water and the total nitrogen content of 
the oats and maize. Furthermore, only a minor part of the total nitrogen 
probably remaining in the roots of the clover crop was nitrified before the 
rate of nitrate production in the clover soil fell to that of the timothy soil. 

949 - The Washing out of Nitrates by Drainage Water from Uneropped and Dnma- 
imred Land ( I KnssELL, E. J. and Richards, B. H. (Rothamsted Experintental 
Station^in The Jourml of Ai^ncuUiiral Science^ Vol. X, Ft I, pp. 23-43. tables figs. 6. 
Cambridge, Jan. 1930. 

The authors have based their work on analyses made by the late 
N. H, J, Mieuer. In 1870 the famous drain gauges were constructed at 
Rothamsted by Lawes and Gilbert, and a series of measurements were begun 
of the amount and nitrate content of water draining through uncropped and 
unmanured land. The soil in the gauges is still in its natural condition* 
Broadly speaking results show that uncropped land steadily and per-^ 
sistently loses nitrogen in the form of nitrates. If the curve showing the 
rate of fall continued its present course and without further slowing down, 
no less than 150 years would be needed for exhaustion of the nitrogen. So 
far as can he ascertained the nitrogen lost from the soil appears wholly as 
nitrate in the drainage water. Measurements of the amount of nitrate washed 
out from the gauges and its relation to external conditions between the years 
1877 and 1915 in 4 year periods show that the quantity of nitrogen as nitrate 
washed out for every inch of rain was till igqi i.o to 1.2 lb., per acre, and 
since then fen to 0.73 lb. 

Rainfall obviously shows a closer relationship than any other single 
factors to the nitrate in drainage water. The relationship between the 


(i) See R., Jan. 1917, No. 8. (Ei.) ' 

[ 948 - 949 ] 
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amounts of rainfaE and percolation, and the washing out of nitrates, show 
that this is more marked in summer than in winter, according to the figures 
as plotted for individual months. Further figures showing the effect of 
very dry year^ and very wet years on losses of nitrates from soil, signify 
that these losses are nearly proportional to the rainfall. Closer inspection 
of the data, however, shows that exceptional seasons have after effects 
which persist the following season. 

The effect of temperature is less obvious, but a relationship is seen 
between the nitrate in the drainage water and the sunshine of the preced- 
ing summer. The loss tends to be higher after a hot summer than after 
a cold one. 

The curve showing the rate of washing out of nitrate from the soils of 
the drainage gauge is very different from the curve for the rate of accumul- 
ation of nitrate in soils under fallow conditions. Records show that the loss 
exceeds 30 lb., per acre in the latter case, compared with 20 lb., from the 
drainage gauges. The chief difference between the field soil and the gauges 
apparently lies in the fact that the field soil, even though unmanured and 
lying fallow for one year, receives annual additions of easily decomposable 
organic matter in the form of weeds and stubble of the preceeding years’ 
crop, while the soil of the drain gauge does not. At the present time the 
figures are : 

Percentage of nitrogen 
in top 9 inches 


Drain gauge 0,099 

Broadbalk unmanured plot 0.08S 


Lb., 'per acre {top 9 inches) 



20 inch, gauge 

60 inch, gauge 

Present in 1880 

3500 1 

3500 

Present in 1917 


232S 

Eoss from top 9 in - . . . ! 

1124 

1172 


The total amount of nitrogen in the drainage water from the gauges 
during the period of 38 years {1877-1915) in which continuous determina- 
tions have been made, shows the close similarity between the 1170 lb. of 
nitrate washed out from the 20 inch, gauge and the 1141 lb., washed out 
from the 60 inch, gauge, and thus indicating that the nitrate comes only 
from the surface layers, and not at all from the lower depths. Analysis 
of the soil at the beginning and end of the experiment, shows how much 
nitrogen has been lost from the top 9 inches of soil. 

Determinations have also been made during 27 years, of chlorine in 
rain water and in drainage water. This affords by far the best check on 
the accuracy of working. If the records are accurate, the total amount of 



SOIL PHYSICS, CHEMISTKY AND MICROBIOLOGY IO95 

cMoritie found in tlie drainage water should equal that found in Yain 
water for the same period. A table shows how complete is the agreement, 
the average per annum of chlorine per acre in rain water ^ 16.35 
and also the same figure is given for the amount in drainage soil (20 inch, 
gauge). ^ ^ 

Records prove that the nitrate in drainage water accounts for practic- 
all}" all the nitrogen lost from the soil, and the chief, if not the sole action, 
ill this soil, where there is no manure, crop residues or fresh supply of organic 
matter, is the production of nitrate. The nitrogen cycle becomes more 
complex when organic matter is added. 

950 - Loss of Nitrogen in the Soil due to Spring Rains, waibull, M., in Landtmmmcn, 
Tidskrifi for DintUman, Yol. XIII No. 26, pp. 422-423. vStockholm, June 26, 1920. 

The present article gives the results of a series of experiments made at 
the Agricultural Station at Aliiarp (Sweden) with a view to establishing 
the extent to which the heavy spring rains cause soil erosion and wash 
away the nitrates. 

The nitrate content of the drainage water was determined in the 
following plots under rotations : (i) Spring cereals (barley, oats, and 
wheat-rye mixture) given no nitrogenous fertilisers, on sandy clay soil ; (2) 
sugar-beet treated at the beginning of May with 160 kg., of calcium nitrate 
on the surface ; (3) Pansar wheat treated at the beginning of April with 
100 kg., of calcium nitrate on the surface ; (4) field peas treated at the 
beginning of April with 60 kg., of calcium nitrate in sandy-clay soil , (5) 
forage crops, not manured, on sandy-clay soil. The total area of the 
plots was about 60 hectares, the soil was slightly alkaline, and the subsoil, 
of drift clay, was almost always calcareous. 

The rains during April and May of that year were very heavy, 
especially, in May, the average fall per month being 266 mm. (about 
10 inches), which is double the average ; the worst days were May 6 with 
29 mni. and May 25 with 59 mm. 

The following table gives the number of grammes of nitrogen per hec- 
tolitre of drainage water from the various plots : — 



Spring cereals 

1 . Beet 

1 Wheat i 

1 i 

Peas 

Fodder 

i 

May 15 . . . 

1.85 

1.9 

1-5 

■ , 1 

1.4 

undetermined 

May 26 . . , 

1.90 

1.8 

0-73 

1.4 

0,7 

The quantity of nitrate, washed 

away in this water from i kg. of soil 


was, in kg. per hectare : 


Spring cereals 37 kg. 

= 380 kg.. 

of calcium nitrate 

Beet . . 

. . 36 » 

= 280 » 

» • » » 

Wheat . 

- . 15 » 

= 110 » 

» » » 

Peas .... 38 » 

= 210 » 

» » » 

Forage crops. 93 

rSS: 70 » 

» » » 
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It will be seen that the greatest loss was sustained by sugar-beet and 
the spring cereals, followed closely by peas. Wheat siistained a smaller loss 
and forage crops still less. All the losses are considerable, however, and 
must have a bad influence on the crops. But^ in order to answer this 
question, the nitric nitrogen content of the soil must be a certained. 

Towards this end the author compares the nitric nitrogen content in 
1920 with the averages for 1907-1911. The following table gives the 
average content per million parts in the soil for the period 1907-1911, 
and for the year 1920. ’ 


Middle of May | Unde of May | Begetming of June 


Plot 

1907-11 

}■ 19.20 

1907-11 

19.40 

1907-11 

1920 

spring cereals . . . 

9 

i 

* 9 

. 8.5 

3 

3-5 

3 

Sugar beet. .... 

2.5 

j II 

10.5 

8 

7 

6 

mieat 

2.5 

i 2.5 

I 

1-5 

3 

i I 

Peas ! 

8 

1 ^ 

7 

3-5 

6.5 

1 


During the first half of May, 1920, in spite of the heavy April rainfall, 
the nitric-nitrogen content of the soil was nearly up to the normal average of 
the years 1907-1911 : on the other hand, at the end of May and even during 
the first days of June, the difference was considerable, especially with 
the wheat and peas, the amount being only % normal. 

951 FrotoKoan Fauna of Soils of Hew Jersey. — Fellers, c. r. and Allison f f., in 
it! Soil Science^ Vol. IX, pp. i'23, PL 4, Bibliogr. ol 40 puidicatoiis. Baltiniore, Jan. 

A review of previous investigations in soil protozoa has already been 
given (i), but in the present case the principal thesis is connected 
especially with the character of soil niicrofauna, and embodies the main 
results obtained from an extended period of research and observation carried 
out on many soils with vSeveral media, and at different sesaons. The depth 
of soil taken for samples, excludes the strictly surface forms. Poor sandy 
acid or forest soils contained the least number of protozoa species in 
comparison with fertile soils (2) or those with high water holding capacity. 
Of the 104 species identified, the ciliates were the most numerous, fol- 
lowed in order by flagellates, rhizopods and heliozoa. In point of actual 
numbers in the soil, however, flagellates easily rank first. 

The author reviews the opinions previously given with regard to the 
new theory of distribution of protozoa in the soil to replace the former egg 
and germ theory. His own work supports the views of Koch and Waks- 
HAN (3), namely, that in ordinary soils there are very few living protozoa 
even though the same soil may contain thousands of cysts per gram. In 
the examination by the author of some hundred fresh samples, only two 
were found to contain living protozoa. It is concluded that in soils not con- 


' (i) See i?., June 1917,' No. 610 
{2) i?., May 1,915, Nos. 379 and 580; 
(,3l i?., Feb. 1916, No. 269. (AU| 
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tainlng laioisture mud] in excess of the physical optimum, protozoa exist 
mainly in a non-trophic state and are characterised by simple, hardy forms, 
capable of eiicystation, or otherwise, to withstand extremes. 

In soils aturated with water for several hours, or in standing water, 
the limited numbers found have very little importance from the standpoint 
of soil fertility. In fresh winter the fauna was much more varied than in 
the soil, and included rotifers, crustaceans, diatoms, suctoria, sponges, etc. 

Much controversy has arisen concerning the question in general but 
under certain conditions it cannot be denied that protozoa might be able to 
decrease the fertility of a soil by destroying the beneficial soil bacteria. 

In the plates appended to this paper the more common soil protozoa 
and algae are roughly pictured. 

952 - Ectotrophic Mycorhizal Connections between Boletmeae and Certain Trees, 

(1), PEYRONiiL, in Lc Skrjiunl spL^mcntali (igniyic ituUimc, Voi. Ill, Piiris 1-3., 
pp. 21-31. Viodeiia, 

Much has been written on the subject of mycorliizae, but as NegEr 
says, "the results obtained are not proportionate to the labour expended. 

Researches have been chiefly directed to the hixmmiions Tuber ales, Hy- 
meniales, and Gasterales, and to the Hyphomycefes and Mmorincae of the 
forest soil, as being the possible source of the ectotrophic mycorliizae. 

Many writers have regarded m^^corhizae as the mycelium of humicoloiis 
Hymenomycelcs, heemse a number of Ajyaricineae md Boletmeae only grow 
in the neighbourhood of certain forest trees. The researches of MueeER 
and Mangin have proved that, in the mycelium of some of the ectotrophic 
mycorliizae of forest trees, there occur the fibiiliform connections regarded 
as peculiar to Basidiomyceics. 

The author had already stated that many species of cap-fungi are found 
growing at the foot of trees with ectotrophic mycorliizae, whereas except 
for a chance group of meadow and dung fungi, they are never seen near 
trees without mycorhizae, or with endotrophic mycorhizae. 

There is, however, but little direct and trustworthy information re- 
garding the genetic relation between humicoloiis Hymenomycetes and ecto- 
trophic mycorhizae. 

The distribution of these Hymenomycetes in the Vaudois valleys has 
convinced the author that a large number of these fungi, especially A^ari- 
cineae and Boletimae, are connected with trees. 

The dry season had greatly hindered the' development of cap-fungi, 
but the few observations the author was able to make convinced him of 
the existence of mycorhizal connections between and Boletinus 

cavipes, Boletis ele^ans, and i?. laricimis on the one hand, and between Po- 
■piilus tremula and Boletus rufus on the other. The best opportunity for the 
study of these connections occurs when the fungus fructifications grow on 
the edge of a flat stone, lightly covered with soil. The author cut out a 
fairly large clod of earth and removed it on a shovel to the laboratory. 
There he carefully examined the mycorhizae under the microscope, follow- 

(i) vSee also R. Sept 1915. {Ed.) 
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iiig tlie iiiycelial liypliae from tlieir point of origin to the place where they 
pass into the stipe of the receptacle, or into the club-shaped fructifications. 
Boleliniis cavipes is a very good subject for stud}?^, on account of the thick- 
ness of its hyphae. 

The best places to make observations are the .sides of foot-paths, and 
the borders of streams, flowing near larches and aspens. Tittle can be done 
where the soil is rich in humus. 

The ectotrophic mycorhizae of Larix decidua produced by the three 
above-mentioned Boletineae have the same appearance and structure. In 
direct light, the mycelium is white, whilst the hyphae are hyaline, thin, 
and septate, as is shown by the microscope, and are very much alike in 
ail three species of fungus. 

The author did not find on the roots of Populus trenmla the distinctly 
coraliferous ramifications of the m^uorliizae that occur on the larch, but the 
mycelium of B. rujus wliich produces them has the same characters as 

that of the three species of fungi producing mycorhizae on the larch. 

* 

953 - Certain Helationships Between the Flowers and Fruits of the Lemon. ■— 

RHED H, S. (Fr« )fessor of l^lant Pliyscology, University of California), in the Journal 

of A^r it' lilkmil Research, V^ol. XVII, No. 4, pp. 153-165, tables 10 -p i hg. Washington 

D. C., July 15, 1919. 

The author attempts to discuss ■ i) the seasonal distribution of the 
fruit buds ; 2) the size and productiveness of the inflorescences ; 3) tha 
time required for the growth of fruit and the relation of this time to the 
season at which the buds appear ; 4) the numerical ratio of flower buds 
to mature fruit. 

A small group of Lisbon lennon trees were selected for study, and 
these occupied a large industrial orchard and received no special treat- 
ment during the 2 years when the observations were being made. 

Approximately 66.% of the fruit buds appeared during March and 
April ; 13 % in November ; 17 % between April and November, and about 
3 % during the winter months. 

The distribution of buds on an inflorence showed no tendancy to fol- 
low the normal curve of errors. Few-flowered inflorescences predominated 
numerically over many-flowered inflorescences. A bud on a small in- 
florescence had a greater chance of developing into a mature fruit than 
one on a large inflorescence. The competition between individual buds 
on larger inflorescences seemed to be too severe to allow all to survive. 

The time required for the fruit to reach maturit}^ varied from 7 to 
14 months according to conditions. Fruit which was set in May, June, 
and July reached maturity soonest. The season at which fruit was set 
appeared to influence, but not wholly determine the time which was 
required for maturity. 

The records for 4440 buds showed that 51.98 % set fruit, 21.71 % 
'reached a diameter only of inch, and 6.62 % reached the stage of ma- 
turity. , 

A fruit set in the spring had the best chance of surviYal and of re- 
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aching maturity. The chances of reaching maturity diminislied as the 
season advanced. 

954 - Ripening of Pears and Apples as Modified fiy Extreme Temperatures, Over- 
HOLSTER, lA n. and Taylor, R. iX., in The Botaniccil Gazcile, VoL UNIX, No. 4, pp. 272-296 
tables 5, bibliogr. of 8 publications. Chicago, April, 1920. 

This work was undertaken as a result of previous experiments carried 
out by Shamet (i) who believed that it was the high relative humidity which 
was the controlling factor in retarding the ripening of pears, but the factor 
of high temperatures was also present. Hence an experiment was outlined 
by the authors to endeavour to determine whether high temperatures, or 
humidity, or both, where responsible. Bartlett, and Easter Pears, and Yel- 
low Newton apple were chosen for investigation |)urposes. Comparative 
results showed that temperatures between 87.7'^ P" and iioop caused an ap- 
preciable delay in ripening of green first crop Bartlett pears. This was direc- 
tly proportional to the increased degree of heat within the limits of 87^^ to 
io4^E. Second crop pears placed at a temperature of F, and surrounded 
by a relative humidity of below 50 %, remained unripe 4 weeks after 
similar pears had become fully ripe at room temperature and humidity 
The fi^avour of pears subjected to temperatures higher than 850F showed 
slight acidity and lack of juice. 

There was a comparatively large loss from rot with fruit kept at high,, 
temperatures -f high relative humidity. 

If the pears have nearly reached a stage of complete ripeness, the 
temperatures above yo^F do not check the ripening process, but the 
ripening and breakdown are more rapid with each kppreciable rise in 
temperature. Unripe Easter pears behaved in the same way. 

Experiments with the apples showed that ripening is not delayed 
by temperatures above 32®F and then takes place with increased rapidity. 
This is true with temperatures up to a point which result in the disorgan- 
isation of the proto|)lasmic cotitents of the cells. 

The authors suggest that these results indicate that the pears might 
be allowed to remain on the trees somewhat longer in an excessively hot 
season than with a normal season, and that in the case of apples, the neces- 
sity of quickly cooling after harvesting is emphasized. 

955 ~ Chemical Analysis of Carob Bean 1 Condit, t. f., ,The Carob in Caiiiomia, in 

of A<:^ricuUure, Aj^ricultiiml Experiment Skilion, Berkeley, California, Bulktin 
No 309, pp. 431-440, ligs. 6. Berkeley. 1919. — II. Jaffa, M, H., and Albro, P. W., Nutritive 
Value of the Carob Beau, Ibid., pp. 441-452. figs. 2. bibliogr. of 23 works. 

Th Division of Nutrition has completed the analyses of a number of 
samples of carob beans, from various sources and the results showing the 
percentage composition of the pods and seeds are presented herewith. 


(i) Sec R.t August 1917, No. 771. {Ed.) 
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free 

extract 
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0/ 
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/O 

0/ 
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% 

36 

% 

% 

Minimum . 


• ■ 9.12 

1.57 

3.26 

I,UO 

3.25 

‘ 6.39 

26.99 

4..9S 

Maximum . 


. . 19.S1 

3-46 

15.22 

3.S2 

18.69 

41.56 

43.57 

17.42 

Average . . 


. • 13-8 

2.57 

0.75 

2.17 

ii.oS 

19.44 

39.80 

9.29 




11. Pads. 






^Hnimum . 


• • 3.70 

1.75 

2.C2 

U.22 

3.00 

7.02 

24.48 

3.14 

Maxiinmn . 


■ . 24.70 

3.S7 

7.18 

4.0 2 

20.54 

43.62 

48.36 

15.31 

Average . , 


• • 11.50 

2.72 

4.50 

2,37 

11.24 

2J.I7 

^ 36.30 

8.78 



III. PoiP. 

Calciihikd hi \' 

Viikr F 
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Minimum 


. . — 

1.96 

2 27 

0.26 

3.98 

7.82 

20.69 

3. -10 

Maximum . 


. . 

4,10 

7.72 

4-51 

25.<'7 

47.56 

51.30 

15.90 

Average . . 


. , ~ 

3.D9 

5.03 

2.62 

12.61 

26.45 

40.56 

9.78 




IV. Setub 






^linimiun. . 


. . 8.S9 

2.32 

14.44 

r.S3 



55.66 

G.[p 

Maximum . 


• ■ i3/’3 

3.00 

19.69 

3.06 

_ 

— 

62.54 

8.34 

Average . . 


. . 11.74 

3.1S 

16.46 

2.50 



58.61 

7.50 


The nitrogen free extract and non sucrose content of the pods proves 
the presence of other carbohydrate compounds than sugar in the carob, but 
the exact nature of these compounds is as yet unknown, save for the fact 
that about i % of amide has been discovered 


95t> - Rieeio Wheat (Winter Awnless ¥ery Early Variety). sthampklu, x. in 
Jlab'd amcola, YeatUVlI, Xg. 7 p. 2 gS -f i plate. Piacenza, July 1 5 , 

Another excellent, very late type (i) of the hybrid Wikemina Tarvc x 
Kieii is No. 76 m. This was also crossed in 19x3 with Akagoniughi, and 
among the varieties obtained, was No. 560-1916, which received the name 
of Riccio 

It has the following characters : 

Ear red, awned, square, slightly inflated, maximum density 36, aver- 
age number of fertile spikelets 21, minimum 10, inaximtuii 23. 

S-pikelcts with ^1-5 fertile flowers, and 6 in the centre of ear ; average 
number of caryopses per ear about 70, maximum 85. 

Glumes oval-inflated, truncated, keeled, with 3 almost equal ribs brown- 
red at the edge, short rostrum. 

Paleae ovate-lanceolate, surniountedby a rostrum that becomes a small 
awn (5-10 mm) in the last spikelets near the top of the ear. 

Caryopses oval, slightly globular, a little asymmetrical, of a fine wheat 
yellow ; their size varies with their position in the ear; lobes circular in sec- 


{i) See iG, July- August, 1920 No. 73^- 
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tion, central side convex; average length 5.8 mm.; average breadth 3.5 mm.; 
dorso-veiitral diameter 2-8 mm, ; weight of^ 1000 caryopses 36.87 gm. 

Fraciiire starchy, glutinous. 

Culms, strong, hardly 85-90 cm. in height. 

Tillering poor. 

Ripening very early : in 1917 harvesting began on June 12, in 1918 on 
June 14, and in 1919, the wheat was ripe on June 30, whereas Rieti ’’ 
was harvested on July 13 ■ 

Yield : 31-60 quintals per hectare in 1919 

As^Ardito and Riccio are very early wheats, catch-crops can be more 
easily .growm than with later varieties, but they were specially created for 
soils inclined to drought, where the grain is subject to scald. 

(J57 - Natural Wheat-Rye Hybrids in the United States. — imiGHTv, c. j-., in The 
Journal oi Heredity, \-o\. XI, Ku. 3, pn. 129-136, figs. 4 Washington March, i9'*o. 

In 1918 the author discovered 19 natural wheat-rye hybrids on Arling- 
ton Experimental Earm, and others at the Virginia Agricultural Experi- 
ment Station. 

At Arlington, in order to reduce the chances of cross-pollination between 
the different varieties of rye, in the intervening spaces between the 
rye plots different varieties of wheat were sown. At the flowering stage 
the wind carried the pollen from a xyt plot like a dust cloud that could be 
followed by the eye for a considerable distance, and coming into contact 
with the wheat plots. 

It is in this way that quite frequently natural wheat-r3"e crosses occuj: 
in which the ry^e is invariably the pollen parent. 

Characteristics of the hybrids. -- The hybrids were always taller 
than the surrounding wheat plants, but always slightly shorter than the rye. 
The “ height may be taken then as intermediate. 

The spikelets were nearly alw'ays from i to 3 cm. longer than those of 
wheat, and the number of rachis nodes was usually from Vr, to Y2, g^^ater 
than ill wheat.' Here again the hybrids appear to be intermediate. 

All ry^'e varieties were awned and so the characters found were what 
would be expected in b\ hybrids between wheat and rye. 

The peduncle of the rye is usually rough and pubescent dr hairy for 
some distance below its junction with the spike or head. It is also solid for 
the same distance downwards. Plants with entirely smooth peduncle are 
occasionally found. 

Wheat has on the other hand a smooth, hollow peduncle of a greater 
diameter than that of the rye. 

The hybrids, with the exception of three possessed more or less rough 
and pubescent peduncles, but less so thkn is usual with the rye parent. 
The three exceptions had h.^wever smooth peduncles as in wheat: As 
regards the diameter, this seemed to present intermediate characteristics 
and as a rule there was stro: g evidence both wheat and rye parentage 
in the peduncles of hybrids. Wheat-rye, hybrids are usually sterile. 

Amongst the 19 plants found by the author at Arlington, 7 only pro- 
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duced one or more kernels ; it is inevitable that tlie plants liere described 
are first generation hybrids (F^) produced by natural fertilisation of 
wheat flowers with pollen. 

Forty seeds were produced b}" the 19 hybrids plants (about i % set 
seed). Vigorous plants of are being grown from a portion of this seed. 

The natural hybridisation of wheat and rye is now known to have 
occurred in 5 different localities of the United States : — in Northern and 
South-western Virginia, in Tennessee, in Georgia, and in Oklahoma, 

958 - Studies in the Heritable Characters of Maize ‘‘ Brachytie Culms”, — kempton. 

J. II., in The Journal of Heredity, VdI. XI, Xo. 3, pp. iii-iis, i^gs. 3. Washington 
D. C., Atai'cli, ig::o. 

This variation consists of a shortening of the internocles on the main 
culm and lateral branches without a corresponding reduction in num- 
ber and size of other organs. It made its appearance in 1917 in the F^ 
progeny of the Chinese X Algerian hybrid designated Dli 416. Approx- 
inateiy one quarter of the plants were brachytic, with shortened inter- 
nodes (5 bracli>i:ic and 21 normal). One of the 5 brachytic plants was 
self -pollinated, and the resulting progeny were all brachytic, whilst the 
progeny of a normal plant also self-pollinated were all of normal stature. 

The following table showB measurements of plants giving an idea 
of the existing differences between normal and abnormal (brachytic) 
progenies 


1 

i 

1 

Braclivtic 

i 

Nornial 

1 

Height of plant in decimetres , 

8.66 

± 

i 

O.IO 

14 

.40 


0,24 

Number of leaves above the cat 

3.20 

± 

0.8 

3 

■37 

± 

0,09 

Total number of leaves 

22.90 

± 

0.19 

20, 

.So 

4 - 

0.27 

Husk leaves 

0.06 

± 

0.02 

0 

.58 

i 

0.13 

Number of branches in the tassel . 

15-30 

± 

0.64 

25 

.90 

i 

1,01 

Eength of the upper car in cm 

14.20 

± 

0.27 

16 

.40 

± 

0.23 

Total ear length in cm ' 

27.60 

± 

0.98 

28 

,10 

i 

0,71 

Number of. rows cm upper ear 

16,30 

± 

0.26 

1 21 

.20 

i: 

0.30 

Diameter of culm in 16^1 inches 

20.50 


o. 35 i 

12 

.40 


0.21 

Eength of 4th leaf . ; 

62,60 

i 

6.20i 

64 

.40 

rb 

8,90 

Width of 4th leaf . 

9.20 

± 

1.40 

12 

.30 

± 

1,50 


It will be seen from tliis table that the brachytic strain exceeds the 
normal in the diameter of the culm and the total number of nodes, while 
the size of the leaves is about the same. 

The tipper ear is somewhat shorter, but the total ear length is ap- 
proximately the same in the strains. 

Eleven ears from brachytic plants were artificially pollinated and the 
progenies produced exclusively brachytic plants, their mean height being* 
8.8 dm. When crossed with plants of normal stature, the Fi was as 
tall or taller than the normal parent, and in F^, both normal and bra- 
chytic plants were secured in the farniMar jrf r Mendehan pro^^^ 
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959 - On the Genetics of “ Rogues” Among Culinary Peas (Pjsam saiivuai). — 

Bateson, \V., aii<l C., in Pi'occctifn;^s uf the Royal Society, Series B., Vol. or, 

No. B. 638, p. 1 86-1 95 - lyOtKlon, Hay 12, 1920. 

Ill 1915, the authors described abnormal specimens of Pis-imi saii- 
mint distinguished b}" the following characteristics : — 

1) Rogues arise sporadically from self-fertilised seeds of various 
races of t3^ical high-class peas. 

2) These rogues are characterised b^’^ pointed leaflets and . upward 
curving pods. The leaves, stipules, leaflets, sepals, petaR, and carpels 
are much more elongated in shape than those of the normal t^^pe, and 
the seeds are on an average slightty smaller. Taken as a whole, as regards 
habit and appearance generail}^ such plants contrast greatly with the 
rest of the plants in the plantations. 

3) Rogues self-fertilised produce rogues exclusivety. 

4) Rogues crossed with normal t^^res give plants which as 
seedlings appear normal, but at an earty stage change to rogues, produc- * 
ing stipules, leaves, and eventually pods, like those of rogues. 

5) The offspring produced b^^ the self-fertilisation of these F^ 
plants are exclusively rogues. 

In the variety" chiefly studied — Buttons Early Giant plants inter- 
mediate between types and rogues are not uncommon. In them a change 
in the foliar parts occurs like that described in the F-^ plants: but thfe 
complete transformation from the normal to the rogue may be deferred 
to a much higher level than at the usual first flowering node point. 
On such plants the shape of the pods also often changes progressively, 
lower pods being straighter and upper pods curved like those of rogues. 

In recording breeding results, the authors have identified two groups: 

i) those in which none of the leaflets have points ; these give on 
self-fertilisation what is called A families consisting predominantly of 
normal plants; 

2} those in which pointed leaflets sooner or later appear ; in this 
case self-fertilisation gives B families containing predominantly rogues. 

The present study has been devoted chiefly to genetic peculiarities 
connected with the gradual and regular assumption of the rogue char- 
acters by the intermediate plants which sooner or later acquire pointed 
leaflets. 

Having evStablished the fact that in the B families, the non-pointed 
plants come chiefly from the bottom pods, the following experiments 
were made : 

i) Choosing a number of intermediate plants, thought likely to 
throw B families, each flower was emasculated in turn, as far as possi- 
ble pollinating them from rogue-free types. The seeds from each pod 
were sown separately. 

It was expected to find that the non-pointed types would come al- 
most exclusively from the lowest pods. This expectation, however, was 
not borne out by the result, for the proportion of non-pointed among 
the egg-cells did not diminish noticeably up to the tenth flower. 


t»w] 
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With the same plants, self-fertilised (intermediate t^^’pes), it was dis- 
tinctly difficult to obtain a iion-pointed plant from flowers higher than 
the fourth flower. 

How can this be explained ? 

2) Tests were accordingly instituted, using pollen of the succes- 
sive flowers of the intermediate plants and trying it on the ovules of ty- 
pes. Here again the seeds from each pod were sown separately. Com- 
pared with the jpreceding case it may be noted that the proportion of non- 
pointed decreases rapidly from about the tliird flower. 

The results are set out in the adjoining Table where the propor- 
tion of gametes 'possessing the normal type characters varies with the 
male and female sides. 

According to the data, the authors admit that up to about the lotli 
flowering node, rather more than 50 % carry the type characteivS, or at 
least the non-pointed character, above which the proportion declines. 
Of the pollen in the two lowest flowers, only about 20 % is type-bearing, 
and the proportion diminishes rapidly in each successive flower above 
this level. 
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960 - Selection of Sugar Cane, in ■ Mauritius, Java and in Cochin-Chiiia* — vSee No, 983 

of this Repiep, _ ■ , 
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961 - Studies OR tie Stiekering Habit of Reciprocal Tobacco Crosses : — Little Dutch 

X Cuban. — - Johnson J., in GcncHcSj YoL lY, Xo. 4, pp, 307-340, figs. 2, pi. S. Prin- 
ceton, Xew Jersey, J11I30 19 ^ 9 - 

Tlie two varieties Little Dutch and Cuban were employed as a base 
for a series of reciprocal crosses. The former has leaves relatively nar- 
row and is distinctly errect ; the number of branches ranges from 4 to 6 
and these ate small in comparison with most varieties of tobacco ; the 
number of suckers is also very limited ; the mean being 4.53 ±0.7 with 
a mean w^eight of 22.2 ± i-oS decigrams. The branches are thicker in the 
Cuban type ; the mean being 18.32 ±: 0.16, and weight 49.63 d: dgni. 

There appears then to to be a difference of about 13.7 suckers in the 
two types, and 22.43 dgm. weight in favour of the Cuban type. 

iNHimiTAXCE OP NUMBER OF SUCKERS. —* The average number of 
suckers of the two parents for 1917 is 11.4 agreeing very closely with the 
mean found for the generation wliich is 11,28 i; 0.22 in one case, and 
11.6 ^ 0.24 in the reciprocal. The standard deviation and coefficient 
of variabilit}?’ show, however, that the is somewhat more variable 
than the parents, and IC is even more so. The standard deviation for 
the Little Dutch is only 0.75 0.05 and of Cuban 1.64 + o.ii, while 

that of the F-^ is 2.26 + 0.13 as compared with 4.07 0.14 for F2- 

The and succeeding generations show in a more striking manner 
the marked segregation which has occurred. Tamilies have been pro- 
duced which range in means from 4.11 d: -OQ suckers (42 Jii) to a 
familj^ with a mean of 13.40 ± .33 suckers {42 V). Furthermore the 
standard deviations show that families like 42 Jii and 42 All, have de- 
viations of only 0.98 d: .065 and 1.22 d: 0.08 respectively, and other 
families however, as 42 G 21 and 42 M show a standard deviation of 4.03 
d; 0.27 and 4.81 d: 0.23 respectively. 

Inheritance of weight of suckers. — According to the results 
obtained in 1917, the data indicate that the mean weight of the Little 
Dutch suckers is 9.4 d: 0.62 as compared with 46.4 d: 2:. 41 for the Cuban. 

The mean weight of Fi and its reciprocal are very close and com- 
pare quite favourably with the average of the two parents, showing how- 
ever, some heterosis ; Little Butch 9 x Cuban ^ 30.5 d: ^-09 and Cu- 
ban 5 X Little Dutch ^ 30,1 d: t-25. The Fq and its reciprocal is on 
the average midway between the two parents, and in the Kj and succeed- 
ing generations, the segregation in regard to suckering habit is definitely 
shown. 

In Fg, strain 42 An possessed a mean weight of 14.3 d: 0.82, and 
strain 42 G21, a mean of 48.8.' ± ' I 

Fj is apparently’' only slightly more variable than the average of the 
parents, and F^ shows some increase in variability, but not as much as 
expected. 

Correlation. *- The preceding data indicate a marked correlation 
between the number and weight of suckers per plant. 

Table I shows the distribution and correlation of these characters 
in 374 plants of the F2 generation of Little Dutch X Cuban (1917). 
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Tabee I. ~ Correlaiion between mimhey of suckers and zoeigid 
of suckers in Little Dutch Caban F.y, 


Class Ci'Htrt's of Xo. of suckt'rs 



3 


9 

12 

15 

18 

21 

Total 

50 

13 

26 

16 

7 

3 

— 
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150 
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18 

31 

20 

16 

7 

-- 


j 250 


15 

16 


15 

10 


I 10 

350 


10 

II 

18 

16 

12 

I 
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6 

16 

10 

6 

I 

45 

550 1 

- 

— : 

I 

4 

6 

I 

— 

t% 
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— • 

I 

3 : 

4 

! ; 

2 

— 

10 
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■ j 

— - 

— • 

j 


i 

1 I 


I 

850 

1 

1 

^ 1 

1 

I 

I j 

' 1 

— 

I 

a ' 

Total 

1 

1 

T 5 

83 j 

- 1 

89 

10 

39 

jj 



The coefficient of correlation is distinctly high: 423J:;.028. 

A considerable number of random observations and some systematic- 
ally recorded data tend to show that no particular correlation exists 
between number j^ize or shape of leaves, and the number or size of suc- 
kers ill the second generation of a cross between the large and small 
suckering types. The coefiicient obtained, for example, concerning the 
correlation existing between the number of leaves and the number of 
suckers per plant being merely — 012 Jr .05. It is evident, according to 
Table II, that no correlation between these two characters can be said 
to exist. 

^ CoNcntTSioxs. — The cross between Tittle Dutch and Cuban Tobacco 
offers striking example of combination of parental characteristics and 
uniformity of type in the generation, and of segregation in jpg, into a 
great variety of forms as regards various morphological characters. Fur- 
ther mote, some of these types may breed true from the start with res- 
pect to certain characters ; others, however, become fixed in the 4th or 
suceeding generations i still others apparently continue in a heterozygous 
condition.until, 

[«2l 




IT. — Corf elation between number of leaves and number of smbers 
fer 'plant of Little Dutch X Cuban F^. 
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Totals 
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Amongst ratios in these various forms and characters, nothing 
satisfactory has yet been obtained which could in any way be made to 
conform to typical Mendelian ratios. This does not however prove that 
the characters are not conforming to Mendelian principles. The assump- 
tion of multiple factors and continuous variation as propounded by Nils- 
sohn-Ehle (1908-1909) and East (1910) can be made to explain the 
facts as they occur., 

From the available data, little can yet be ascertained by entering 
into a discussion as to the number of probable genes involved ; there are 
undoubtely a large number of factors concerned. 

962 - Selection of Hevea at the Agricultural Experiment Station of Beneath Cochin- 
China. — Sec No. 978 o± this Review. [Ed.) 

963 - Apple Tree Crossing (Malus), — Sec No. 988 of this Review. {Ed.) 

964 - Bud Variations of Grape Fruit. — Shamel, a. D., in The four ml of Heredity, 
Vol. XI. No. 4, pp. 157-1597 hgs. 4 Washington, D. C,, April, 1920. 

Description of a bud variation of grapefruit studied by the author 
since 1919 discovered, in an orchard containing the Marsh variety. 
Apart from the pink flesh colour of the skin and rind, the fruit appeared 
identical in size and shape to the normal fruits. Buds have been taken 
for propagation purposes from this branch, but no trees grown from such 
buds, have yet fructified. The case is an interesting one for the purpose 
of completing the existing evidence as to the origin of other varieties of 
the citnis bearing pink-flesh; red, rub}- etc. coloured fruit different from 
that of established varieties bearing fruit possessing the normal colour. 

965 - Indo-Chinese Rices : — • Selection, Cultivation and Huiling of Rice in Indo • 
China. — 1. Capus (President of tlie Rice Section of the 1918 Congress of ‘Colonial Agri- 
culture), in Annates de Geoi^raphie, Vol. XXVII, No. 145, pp. 26-42. Paris, January, 15,. 
1918. — II. Carle, E. (Inspectetu: de.s Services agricoles attach^ au Laboratoire de 
G^netigue de ITustitut Scientifique de Tladochine), in B'WlUtin agricole de rinstUut 

' ScienHfique de Saigon, Year II, No. 8, pp. 245-247* Saigon, August, 1920. 

For a long time, there has been an annual decrease, to the value of 
some millions of francs, in the amount of rice exported from Indo-China. 
This is due to the fact that the varieties of rice grown in that country 
have proved infepor to the best commercial products of Burma, the Uni- 
ed States, Italy, Japan, and even the Dutch Indies and British India. 
Indo-China now ranks second among the rice-exporting countries (i). 


(i) According to the Annmire International de Stafistique agricole, 1917-1918, of the 
International Institute of Agriculture, Rome, 1920, the worlds’ average annual production 
of paddy for the lo-year period xgog-iQtS (1909-1910 to 1918-1919} was 729 298 470 quia- 
als. Indo-China takes the fifth place among the rice-growing countries (coming after China,. 
British India, Japan, and the Dutch Indies), with 52 224 813 quintals ; the annual average 
rose to 54 069 649 quintals from 1914 to 1918 (inclusive). It ranks second as a rice export- 
ing country (after British India) with an average annual export of 9 966 269 quintals of hulled 
rice and of 289765 quintals of unhuUed rice during the period 1909-1918. 

Wuth regard' , to the"ex.portation of Cochin-Chiuese rice, M. N^uriN-XuAN ' Gmc, in 
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The causes of the inferiority of Indo-Chinese rice have been known 
for some time, but as yet it has been impossible to remedy them, in spite 
of a series of measures which the author describes. 

The initial mistake is made at the actual centres of rice-growing, 
where varieties differing in shape, volume, weight, consistency, etc., are 
all commercially shown by the same name, which is that of the district. 
The mixture of these heterogeneous varieties is afterwards increased and 
made worse the means of hu3dng the paddy and transporting it to the 
collecting works at Choion. The Chinese are the middlemen between 
the Annamite rice-grower and the Choion mills, and as long as theirTnfiuence 
on the factories and the trade continues, no improvement by means of 
seed selection is possible. The conduct of the Chinaman, with the view 
of supplying his compatriots with food, militates against this selection. 
There are in the interior of the conntr3% countless agents, who btw rice in 
small quantities mix, it in their junks, and pay the same price for average 
qtialit3' grain. If a rice-grower had selected his seed, the Chinese agent 
would not pa3" him sufficient to encourage his efforts, for this rice would 
onl3^ be mixed wn*th other varieties, and sold at the average price. The 
rice cultivator has therefore no reason to worry about the quality of rice 
he sells but only its qllantit3^ 

At the Choion rice-f stories the grain, when bought, is again mixed 
before being milled. 

The author agrees with M. Paris, the former President of the Cochin- 
China Chamber of Agriculture, that the only possible way of improving 


Ms work, Le Regime iconomique de la Cochiwhine (Ernest Sagot and Co., 19, Rue Cujas , 
Paris, 1920) pp. 96, writes as follows: — 

Until 1878, the only kinds of rice reserved for exportation were cargo rices, mixtures of 
broken grains and paddy wMcli formed as much as 50 % . 

Exported in this manner, Cochin-Chinese rices underwent a noticeable depreciation on 
foreign markets, especially those of Japan and the Indies. The Government, in consequence 
of the energetic campaign initiated by the Saigon Chamber of Commerce, passed a reso- 
lution in 1 8 78 fixing at 1 5 % the maximum amount of paddy that might be mixed with cargo* 
rice. 

China is the best customer of Cochin-CMna. Formerly, the Chinese exported from that 
country an enormous amount of paddy which they themselves hulled. On account of the 
numerous complaints of P'rench merchants and traders, a first export super- tax of 0.03 cents 
per 100 kg. was levied in 1S83 on paddy and on cargo-pces containing over 38 % of paddy, 
and in 1896, this was raised to 0.125 piastre per 100 kg. The result of these measures was 
a considerable decrease in the amount of paddy exported to China ; from 1 63 000 metric tons 
in 1895, it fell to 7-3 ouo tons the following year. In 1915, the total export from China was 
350 099 tons. After China, France is one of the chief markets for Cochin-Chinese rice. 
Since 1891, in order to favour the rice of the Colony, foreign paddy, broken rice, and foreign 
rices has to pay a tax of 5, 6, and 8 francs respectively on their entrance into France. The 
amount of Cochin-CMnese rices exported into France rose from 8547 metric tons in 1890 to 
23 22S tons the following year, and was 212 610 tons in 1915. The total figures for the rice 
exported to France include very little paddy, or cargo-rice; out of 213 616 tons in 19x5, 
there were only 33 134 tons of paddy, 1517 tons cargo rice, 91 700 tons of hulled rice, and 
87265 of broken rice, and rice flours. (Ed,) 
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tlie qiialit}’ of the exported rice, is by building one or more large European 
factories, where ilie grain can be sorted before being sent to Europe 
Katitrally , however, the factory owner , will continue to be reluctant to 
set up a supplementary plant consisting of a series of sorters and sifters 
for enormous quantities of padd}", so long as, owing to the low price of 
Cholon rice, it is readil}" bought for export to China and the countries 
of the Far East, where most of ’it is sent. 

This price will not induce the creation for Europe of standard varie- 
ties, selling less easily on accdunt of their cost. We have here a vicious 
circle, from which, according to M. Paris and the author, there is no escape, 
except b3" establishing regional rice-factories with French capital, which 
will w'ork for the Paris market. At the same time, in the rice fields 
themselves, seed selection must be practised. 

It must not be thought that all the Indo-Cliinese varieties of rice 
are universalh’ of inferior quality ; some of them are considered equal to 
the best trade varieties, and in the rice-factories of Havre (France) Ton- 
kin rice be found that surpasses the best kinds from Java. 

Thervriter concludes that:-— 

(1) The commercial varieties of Indo-Chinese rice can and onglit 
to be improved hy changes to be made in the present system, with a view 
to improving cultivation methods, in order [a) tp standardise and fix the 
best known sorts, [h) to alter the defective arrangements for selling rice 
and transporting it from the fields to the store-houses, and [c] to complete 
the factory equipment and thiis ensure the sorting of industrial varieties 

(2) These improvements are inter-connected, and interdependent ; 
they must be carried out simultaneously. 

{3) The profit that rice-cultivators could obtain from these impro- 
vements can be gauged b}^ comparing the difierent prices of the competing 
varieties. In normal times, the loss on Indo-Chinese rices (padd^q cargo 
and hulled rice), imported into France alone, is not less than 13 million 
francs. 

The author then considers in detail the improvement by the choice 
of seed, individual selection of the seed, and the manner in which it should 
be carried out. He then studies the improvement of the crops, systema- 
tic rotation, and fertilisers, etc. The x\nnamite scarcely ever manures his 
rice, but depends upon the rich alluvium deposited by the irrigation water, 
and upon the fertilising substances contained in the rain (i). 

The author believes that by selection and by improving the cultiva- 
tion methods, the rice production of Indo-China might be increased 
at least 20 %. Since Cochin-China alone produces annually more than 
2 million metric tons of paddy on i ^ million hectares, the annual 
gain would be 400.000 tons in quantity, and 4 million francs in value. 
The present production of the whole Indo-Chinese Union, which now 
amounts to about 5 million metric tons, would be increased by i million 


(i) See ** The Econcanic Value of Tropical Rains* 
R., X914, No. 40'8. ' (Ed) 


by the 'same author summarised in 
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tons, wortli at the normal price of paddy in the field, lo million francs. 
This sum can rightly be regarded as lost at present and if it is added 
to the 13 million francs mentioned above, a total of 23 million francs 
annually is obtained. These figures show the great importanoe of the 
question. 

II. M. Carik, like the preceding author, asserts that Cochin-China 
possesses varieties of rice rivalling in quality the best kinds produced 
in Burma, Java, and Japan ; the latter are, however, always sold on the 
European markets at a higher price than the so-called “ Saigon rice,” 
m^Mch is the term used on those markets for all the Cochin-Chinese rice 
exported before the war as cargo-rice, 

Cochin-China varieties of rice are regarded, as a whole, as of inferior 
qualit}’, and a large amount of the stock exported is used in the manu- 
facture of alcohol. 

The factors to which this depreciation is to be attributed are of 
various kinds : — 

(1) The variation in qualit}^ of the same variety from one season 
to another, due to too little, or too much water. 

(2) The small amount of care taken by the natives at harvest- 
time, which renders it impossible to obtain pure varieties with homogenous 
grain. 

(3) As the stubble is not dug up at once after the harvest, but 
only when the rains begin, the seeds that have fallen during the harvest 
germinate, and the seedlings grow up with those of the freshly-sown va- 
riety. 

{4) Another more serious mixing of the rice takes place when it 
comes into the hands of the first buyer, who is usualty a Chinese. 

The author expatiates on this fourth point, which has already been 
dealt with above. He comes to the same conclusions as M. Capus, and 
mentions M. Gressibr’s modern French factor^’ which has already ob- 
tained excellent results, but its success should be assured by the previous 
solution of the provisioning question. 

M. Gressier, who ow: s large rice-fields in the Province of Soctrang, 
first w^orked for many 3^ears at their progressive and systematic manage- 
ment ; having greatty improved the cultural conditions, he succeeded 
in obtaining more regular crops of better qualities of rice. The suppres- 
sion of the Chinese middle-man ensured the success of his hulling factory. 
The factory installed in 1912, is working under excellent conditions. 
It first treated the paddy grown on the several thousaiid hectares belong- 
ing to M. Gressier, but gradually its work was extended, thanks to the 
purchases effected in the surrounding districts, and to the fact that a 
higher price was paid for good varieties than for inferior types. M. Gres- 
siER sells selected seed to growers with an undertaking to buy the crop 
raised from it. His example has excited a certain amount of emulation 
in native circles. ' ' ' ' ' '' 

Jt is much to be wished that M. Gressier's initiative should be fol- 
lowed in all the western' region. As soon as there are some twenty small 
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factories scattered tlirougbout this district, the paddy trade will iio longer 
be in the hands of Chinese, and it will then be possible to supply the Paris 
market with the finest types of table rice. 

In the meanwhile, the Direction of the Agricultural Services through 
the ii:edium of the Indo-Chinese Economie Agenc}^ at Paris, with which 
this Service is in constant connection, has already made known some va- 
rieties of rice. If they were introduced into Prance under their true name, 
'they would ver^^ soon be classified on the markets, though hitherto, 
Paris mercbants have simply assimilated and mixed them with foreign 
varieties. ' 

Two or three consignments of rice of the Hueky variety, grown from 
seed supplied by the Cantho Agricultural Station, and prepared at the 
Gressier factorjv have been most favourably received at Marseilles. These 
consignments should be repeated on a larger scale, but, unfortunately, 
on account of the difficulties of transport during the War, this has hitherto 
been impossible. 

The Director of the Indo-Chinese Economic Agency in Paris has set 
himself the task of making the choice varieties of Cochin-China rice better 
known, and obtaining a proper price for them. 

The PTench rice factories of Cholon (w^hich have been purchased 
by Messrs Rauzy and Ville and their associates) , and the GrEvSSIEr fac- 
toiy’ at Soctrang, are now^ better provided than in the past with the means 
of dealing with consignments of pure paddy, and on their side, intend to 
use ever3" effort, to supph- the Paris market with a constant sypply of the 
best rice. 


966 - DarSO. — Beeson, A., andDAANE, A. (Depasctmeiit of Agronomy), in B'uUetin'Xo, 127 
A^fimltiifal Experiment Si-nHon, Siillwater Oklahoma, Sept. 1919. 

Darso is a new sorghum dev^eloped and named at the Oklahoma Ex- 
Experiment Station. Owing to the possibilit3^ of its becoming a valuable 
addition to the grain sorghums, because of its earliness, and dwarfness, 
selection work has been carried on at this Station for high grain yielding 
quality and improvement of other characteristics. 

Darso is of unknown origin but probably a cross between a non-sac- 
charine sorghum and a saccharine sorghum. It is leafy, stocky, red seeded, 
drought resistant, early maturings and very uniform in height. 

Comparison Tables show that the forage darso, contains a higher 
percentage of sugars in the juice than the Black hulled White Kafir or 
feterita, namely, 5.79 % compared with 2,49, and 4.73 % respectively 
{as sampled) and 17.85 % compared with 7.78 and 8.85 % (moisture free). 

A' preliminarv’ report of a feeding experiment indicates that darso 
does not seem to be quite so useful a feed as kafir for hogs. , The animal 
Husbandry Department of the Experiment Station is continuing the in- 
vestigations. 

The six year's ' average yield (bushels per acre) is shown as follows : 
Darso J9.4 '— Black Hulled Kafir, 16.4'— Feterita, 13.91 — Dwarf 

Hegari Kafir 12.7, (4 years average) — Shrock^Ivafir '12.1 (2 3^eats average 

, A ^ 
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— White Milo, 5.2 (4 years average). These plants took 103 “ 115 99 

~ 108 — 1 16 — 104 days to mature, respectively. 


Comparison between compositions of Darso and Kafir. 


Variety 


Water 

1 

Ash 

Protein ; 

I 

Fibre 

Ether 

Extract 

Fat. 



j 

Stalks (Green) 



Darso 


70.99 i 

2. II 

1.28 1 

7.29 

17.70 

0.63 

Kafir 


71.80 : 

2.82 

1.30 ' 

7*32 

■ lo.oS ; 

0,68 





Etain 




Darso 

i 

• {' 

11*75 

1.60 

10.94 i 

3*44 

65.53 

3*74 

Kafir 


lo.oS 1 

X.56 

10.19 1 

2.39 

1 72.66 

1 3.20 


Darso is able to withstand relatively long periods of drought better 
than kafir. The cultural methods are practically the same as for the 
other grain sorghums but as it matures in about 100 days, it can be planted 
later than most of the grain sorghums, and still give relatively good yields. 

The grain usually keeps better when stored in the head than when threshed 
Dong narrow cribs gdre to be preferred for this purpose rather than storing 
threshed grain in bins. 

Reports from farmers who have cultivated darso in a limited way 
during the past few years, indicate that this crop may be of value to the 
south-west. 

967 - Potato Production — Stewart. G., in Utah Agnmliuml Expefiment Station^ fibre CRoi^ 

CmuUf N®. 40, pp. 1-54. tables 6, figs. 20. I^ogan, Utab, July 1919. , 

The author give details of distribution, description of the plant, place 
in cropping system, general cultivation grading, storage, marketing and 
utilisation. It is noted that too hot a climate is adverse to successful 
cultivation and it is therefore confined to the northernmost States of Amer- 
ica. A cool moist climate is largely responsible for Europe’s high acre yields 
combined with intensive farming, seed selection, and thorough rotation, 
and the careful use of fertilisers. 

A diagram is given which shows the average acre yield and average farm 
price of potatoes in the United States 1866 to 1917. The annual production 
is 350 to 400 million bushels. , \ ' '■ 

It is advised to leave at least five or six years between potato crops 
on the same land. After alfalfa, after maize planted on alfalfa stubble, 
after sugar beets, and after beans, are good places to plant potatoes 
according to the particular districts under inspection by the author. ; 

The application of farmyard manure should supplement rotation. 

The fact that potatoes thrive best on sandy loam soils is adequately 
supported by the’ authors experiences. , , ■ 
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968 - Notes OH Manioc In IndO-CMlia. — I. Balencije, H., Notes on the cultivation of 
Manioc made at Agrioiltural Experiment Station at Beu-cat of the Economic Service 
of Cochin-CMne, in the Bulletin iconomiqne de VIndochine, Yr. XXIII, New Series, 
No* 1 41, pp. 272-375. Hanoi-Haiphong, March- April, 1920. — II, Prudhomme, E., 
Note on the Composition of Six varieties of Cambodian Manioc in the Bulletin agricok 
de Vlmtitut Scientifique de Saigon. Vol. II. No. 7, PP* 196-199. Saigon, July, 1920. 

I. — Experimental crops of manioc were grown at the B^ti-cat Agri- 
ctiitnral Station, firstly in soil which was light and poor, secondly without 
mannre, after two plongbings and harrowings, then planting in ridges 
1.60 metres apart, (i metre at the base and 30 cm. high) 20 cm. cuttings 
at the beginning of the rainy season, so that (growth lasting from 18 to 
20 months), the crop could be harvested during the dry season. The cut- 
tings were planted, in the centre of the ridges and i metre apart. The 
only work then necessary was earthing up and weeding: 

The results obtained are shown in the following table. 


Variety 

! 

Weight I 

Weij^t 1 

Starch 

■of tubers 
1917 1 

Kg. ! 

of tubers j 
1918 ; 

Kg. : 

per cent. ! 

Kg. i 

weight 

Kg. 

A 

; i 



j 

Native variety ^ 





Manioc annamite 1 

— 

4590 

20.250 

929-475 

1 

B 

i ! 




Varieties from Riunion 

1 1 

[ 1 

! 

1 


Manioc Bouquet ' 

1 28 860 1 

23 700 1 

22.540 

5 341.980 

Camaaioc ■ , 

30391 ! 

I 

25 400 1 

20.000 

5 080.000 

C 

1 

1 

1 ' 


j 

Javanese varieties 




j 

Aiping Paraguay No. 5 ........ . 

— , 

12 500 

23.000 

2 875,000 

Aiping maugi , . . . ■ 

— 

33 333 

22.000 

1 7 333*260 

Btdtenzorg A. ' 

14 080 

1 20 000 

33.000 

1 6 600,000 

Cassave B^gog No. 9 

i — 

! 13786 . 

33.OQO 

j 4 135-Soo 

Cassave Saona No. 10 

i 

j 24333 

29,000 

j 7 056.570 

Cassave Pedro preto var. Mandioca , , . 

j — 

1 12 500 , 

25.000 

1 3 150.000 

Zaailing 

i ” 

1 27030 

! 

26.000 

j 6 811.560 


These results were obtained without the application of fertilisers 
and it is obvious that the addition of fertilisers would increase the yield. 

It was found by analysis that the amount of prussic acid in the tub- 
ers of the different varieties tested is not sufficient to be injurious, so that 
they can be used for human or animal consumption without danger, 

[f®§] ^ ^ ^ 

•• 'V ' ’ 
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II — Restilts of the analysis made at the Jardin Colonial'' at ^ 
Nogent-snr-Mame, France, of 6 varieties of dried manioc seeds sent from 
Cambodia by M, DE Feacourt, Chief of the Agricnltitral and Commercial 
Services of Cambodia. 

These 6 specimens came from varieties created recently by selec- 
tion from a seed bed of one of the three local vaiieties iistially cultivated. ' ' 

Of these six t}"pes, two, No. 158A and No. 156A, are particularly interest- 
ing because of their high nitrogen content and their low fibre content. 

M. De Feacourt states that they are very early and give excel- 
lent yields. 

969 - Simfioweras Silage. — See No. looS of tliis Review. {Ed.) 3?orage crops 

MEADOWS 

970 - PiihecoioMam Samati^si Tropical Tree Producing Fruit tliat Can be Used pashtres 
as Cattle Food in the Dry Season. — Salomon, x. , Vernet, g. and nguyen-duc-eong, 

in Bulletin a^Hcole de VInstitui Sckntifique de Saigon, Year II, No. 7 > PP- 193-196. Sai- 
gon, July, 1920. 

Stock-feeding during the dry season is a most important problem 
in Indo-China. MM. Vieieeard and Tran-Van-Huu have lately published 
a paper on this subject, in which they have shown how necessary it is 
to grow specially cultivated crops during the dry season in that country. 

The authors have contributed to the solution of the question by 
studying the fruit of Pithecolohium Saman Benth., a leguminous plant : 

belonging to the Sub-Order Mimoseae. This tree is especially valuable 
in Cochin-China, because its fruiting-season begins in December and lasts 
till the end of March, that is to say, during the very months when there 
is a scarcity of grass in the Colony. 

The fruits are shaped like a large bean, and have an average length 
of 17 cm. ; they are very dark brown when dry and much resemble those 
of the carob-tree, though they are narrower. The pods contain t8 seeds , 

forming 19.82 % of the total weight; the integuments weigh 80.18 %. i.T 

The average composition of the entire fruit (integuments and seeds) 


is as follows 

Moisture ............. 30.53 

Nitrogenotis matter ■ 13.0S 

Fats 1,45 ?) 

Sugar and Starcli 36.14 

Fibre . 15,90 » 

Ash. 2,66 

Undetermined . . 0.25 


100.00 9;, 

The feeding value of the fruit of P. Saman is thus high. 

The seeds are very hard, but experiment has shown that they are 
digested, and that those present in the dung had aU been disintegrated 
during their passage through the alimentary canal. 

These fruits are readily eaten' by’ herbivorous anipials (horses and 
cattle). No toxic symptoms were ever' observed in the case of the ani- 
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mals in the Saigon Botanic Garden, even after the ingestion of large ra- 
tions of the fruits. 

P. Saman seems to do well in man^* soils, and would be of great use 
to planters as a stock-feed during the dr3’ season. It grows into a large 
tree ; those in the Saigon Botanic Garden, are 45 years of age, their trunks 
have an average girth of 2.70 m,, at i m., from the ground ; the average 
diameter of the crowm is 30 m., and the fruit yield is large. 

Planted 20 m., apart in all directions {i. e., 25 trees per hectare), these 
trees could also act as a shade to other crops. 

971 - T!i6 Prairies of Matlagascar.- — P errier be la Bathie, H., in the Bulletin economi* 
que de Madiv^ascar, Vol. NVII, Nos. i and 2 1st aiul 2nd quarters, 1020, pp, i-j 6. Ta- 
nanarive, 1920. 

The prairies of ]\Iadagascar are composed of gramineae which hax^e 
replaced the trees formerly destroyed by brush-fires. In fact, nearty all 
the forests on the island have thus been destroyed: The natives, in 
course of time, have destro3'ed the virgin 'forest, there they cut and 
burned clearings and started a temporary cultivation on the ashes ; then 
by repeated brush-fires burning the vegetation, immense spaces have 
finally been left completely bare, the end of the process being the exposure 
of the hard rock, laterite in particular, by unimpeded erosion. The prai- 
rie has taken the place of trees and shrubs, and each phase in the denud- 
ation of the soil corresponds to a particular tx^pe of prairie, characterised 
by special types of grasses. By ancestral custom the natives still con- 
tinue to burn the prairie stubbie when it is dry. This annual custom 
of burning finally destroyed all animals or plants having superficial 
rhizomes, leaving only species that can live under such conditions (i. e., 
grasses with deep, perennial roots, and hard and tough culms.) In 
consequence, in the central regions, where the prairies can hardly be 
utilised for feeding' cattle, the grasses constitute but poor pastures on 
which the cattle often remain thin and sometimes die of starvation. 

Cattle breeding, howwer, is one of the principal resources of Mada- 
gascar (i). The prairies cover, in consequence of the aforementioned 
methods of the natives, of the area of the Island. It is then^ of great 
interest to stud}^ the types of flora on these prairies and to find means of 
inaproving them and making them of more use as pasturage. This the 
author has done, and gives his observations in the present note. 

Although the usual plants of the prairies are either cosmopolitan 
or common to tropical countries and thus not verx’ sensitix^e to changes 
of climate or altitude, there are certain differences in the botanical com- 
position of the prairies in different parts of the island, and the species 
which are common to these parts behax^e differently according to place 
and x^egetation. ' , . 

The author has also studied separetely the prairies of the eastern 
slopes, the central plateau, and the western slopes, and has made a list 
of The species which constitute, in the fire areas, the prairies of each of 

.. (i) 1919, pp. i-ii. (Ed,) 
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these regions and lie has tabulated also those species which are good for 
fodder, inessicoles, ruderals and authochtones, and grow around the prai- 
ries, but are prevented by the fires from entering them. 

After having studied in detail the three regions of Madagascar, from 
these points of view% the author draws the .following conclusions : — 

In all this area, which comprises ^/4 of the whole area of the island, 
there are only about 20 species. The reason, for this is that only those 
species able to withstand fire have become dominant and can thus be found 
everywhere in the island wher. burning is practised. 

It is fortunate three of these species make good fodder, viz., vero '' 
[Andropogon mfus) “ rambonalika ” {Pennisetum setosum) and “ ahitrom- 
bilahy {Chrysopogon sp.), as well as two mediocre species “ daiiga * 
(Heteropogon contortus) and '' msSldhsi** {Andropogon intermedius) . 

In addition, no species is actually harmful to cattle, but the seeds 
of the ‘ danga and one or two .others give rise to a skin disease and loss 
of wool, and for this reason there is very little sheep breeding. 

The great fault of these prairies is that they rarely have the charac- 
teristics of meadows, even in the best regions of the island, and they are 
not able to nourish more than a limited number of cattle. In the west 
as much as 5 to 6 hectares are necessary per head of cattle. 

All the bad parts of the prairie can easily be modified by simply 
applying manure to the most sterile soils, then ploughing, followed by 
the sowing of a good type of fodder chosen from those which have been 
a long time in the island. Afterwards it will only be necessary, in order 
to maintain these species indefinitely, to cultivate it by the usual methods 
and stop the practice of burning. 

The good forage species which the fires have prevented from spreading 
over the prairies, abound in the other parts of the island. It will thus 
be sufficient to choose those which best suit the soils in order to produce 
this or that kind of fodder and so to create the various kinds of pasturage 
In this way the pastures would nourish 20 times more cattle than the 
present prairie-. 

Apart from the forests destroyed by fire, and those that will be des- 
troyed, if care is not taken, the fires are harmft.l in many respects. They 
are ruining %e pastures, stopjjing alt shrub and tree plantation and 
preventing all the moral and social progress which comes from permanent 
cultivation and the increase in the value of the soil. Nevertheless, it is 
impossible and even dangerous to try to stop them at present. The 
suppression of the fires is none the less an aim that should be kept in view. 
The establishment of native ownership, which is the only way to make 
the natives take an interest in increasing the value of the soil, the aban- 
donment of extensive methods of cultivation and cattle-breeding and the 
consequent improvement in methods of cultivation and breeding, will 
quickly compel them to stop the fires, by leading to a compl^^te utilisa- 
tion of all prairie products. Besides, an integral part of the progress 
remaining to be accomplished should be to turn the island into a great, 
and beautiful country of cultivation and cattle-breeding. 
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FiBiffi cKops 972 “ CottoE Growing In Mesopotamia .— of the imperial instuutc, Voi, xvin, 

No. I, pp. 73*82; I^ondon, Jan.-Harcii, 1920. 

The soil in Mesopotamia is sandy, but fertile. The climate varies 
from extreme heat (ranging- between 78® and ii5®F with a mean of about 
90^ — loo^T in July and August to a degree of cold in winter comparatively 
rare in corresponding latitudes (ranging between 37*^ and 62® F with a mean 
of about 470 to 55® F in December and January). 

The rainfall is not sufficient for the requirements of agriculture, and 
irrigation must therefore be practised. The mean annual precipitation 
amounts to only about 10 inches, but considerable variation occurs from 
year to year, the rainfall in 1894 for example being as much as 22 inches, 
wffiereas in xgoi it was only 1.6 inches. The typical soil of Mesopota- 
mia is a light calcareous loam which contains about the same amount 
of nitrogen as the average soils of Egypt, and sufficient potash and phos- 
phoric acid to maintain the growth of cotton without the application of 
manures. 

The region between the Tigris and Euphrates is liable to inundation 
over a wide area covered by the tributaries. From Bagdad to the sea 
coast, the Tigris has a slope of 1/130000, and has deposited its coarser 
mud within the first 150 miles. This has rendered the upper reaches of 
the river exceptionally fertile. At about 50 miles below Bagdad, the 
deposits begin to become finer and salted, and this continues to the sea. 

' The latter soils are sometimes too salt for agriculture, and are much 
inferior to the friable deposits of the north and south of Bagdad, which 
ate eminently adapted for cultivation under irrigation. The salt lands 
should, however, be easily reclaimable, provided that a sufficient supply 
of water is available. 

Cotton has been grown in Mesopotamia to some extent from very 
ancient timies, and is now cultivated by the Arabs in small quantities 
along the banks of both the rivers for local use. The plants are usually 
grown in conjunction with food crops. The native cotton which is appa- 
rently derived from Gossypium herbaceum is of variable quality, but on 
the average approaches the “ middling American grade. Attempts 
have been made from time to time to grow Egyptian varieties, and small 
quantities of these cottons are now cultivated at Amara, Bassra and other 
places. On the banks of the Diala, another variety is grown which resem- 
bles the Indian types of G. herbaceum. 

Mesopotamia possesses a soil and climate favourable to the pro- 
duction of large yields of excellent cotton. 

The development of the industry is at present restricted, hoivever, 
by the smallness of the population, and the need for irrigation and 
drainage. It is also necessary that transport facilities should be impro-* 
ved, agricultural machinery introduced, and instruction given to the 
natives in the methods of cultivating and harvesting the crop. 

In 19x7* Captain B. Thomas was appointed as Cotton Expert for 
. Mesopotamia,' and experiments' were forthwith conducted at Karradab 
''on 'the 'oittskirts’'Of Bagdad: with ffivers varieties of , cotton ; further 

tan] ' „ 
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experiments are still in progress. The British Cotton Grorr^ng Associa- 
tion proposes to establish a number of model plantations as large scale 
demonstration and seed farms. 

It is estimated that there are at present about 300 000 acres on the 
banks of the Tigris and Euphrates \\hich could be irrigated from the ri- 
vers themselves by means of mechanical appliances ; about 80 000 acres 
are capable of canal irrigation for summer crops on the banks of the Diala 
river above Bagdad, and about 120 000 acres on the Euphrates com- 
manded by the Hiiidia barrage. Assuming that cotton will be grown in 
rotation with other crops, and that it would occujpy only one-third of the 
total area, in any one 3^ear, there is a total of 150 000 to 200 000 acres 
which would be cultivated aiinualEn 

973 - Ma.lRChrSL capitRta. and its Fibre. — Cayla, V., inV AKfonomie Coloniale,YQ 3 .t V, 
No. 32, pp. 33-35. Ratis, August, 1920. 

The author had the opportunity of seeing, in Guiana, some cultural 
experiments with two species of Malachra (fain. Malvaceae, tribe Ure- 
neae), viz. M, capitata h, and M, radiata, which grow wild in the Savannahs. 
They were first tested at the Eandbouw proefstation at Paramaribo, but 
it is only since the end of 1918 that a cultural experiment on several acres 
has been carried out at the Kleinhorp Station on the banks of the Cot- 
tica near its junction with the Commewijne. 

Tike all the plantations of the low, alluvial land of Dutch Guiana, the 
cultivated land at Kleinhoop. is banked up into polders ; part of it is 
planted with commercial cacao trees. Although the riverwater is brak« 
ish, the polders and their dykes are kept in such good condition that 
the cultivated soil is entirely free from salt. On this sandy loam soil, 
M. Drost, the Director of the Cultural section of the Agricultural Ser- 
vices, obtained the first results which, although still incomplete, are now 
reported by the author. 

Of the two species, M. capitata is the more important ; it attains 
the height of from 2.50 to 5 m., while M. mdiata is not more than 1.5 
to 2 m. high. ’ Hence, the fibres of the latter are shorter than those of 
M. mdiata. 

these plants are cultivated they are only sown once, as they 
re-sow themselves afterwards. In order for them to grow well, it is, 
however, necessary to keep the ground very clean, and to thin out the crop 
in the third year. 

Erom 5 to 6 months after sowing, Malachra is large enough to produce 
saleable fibre. It is then cut, and 2 crops can be obtained a year. 

The plant appears to grow well in any soil, provided it is not too 
clayey, and that it is free from sa|t ; but it has to be carefully hoed, 
without however exposing the base of the stem. 

The average fibre yield obtained in the experiments was from 25 to 
40 gni. of tow per plant (a masamum of 65 gm. has been obtained). 
M. Drost does not think that more than 10 to 15 gm, of fibres 2 m. long 
could be expected from ordinary crops ; he counts on getting 1250 kg., 
of tow per hectare. The fibre is prepared by merely rettiigtg it for 12 hours. 
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Thanks to the Director of the IsTogent-siir-Marne Colonial Garden, a 
sample of the fibre brought back by the author was examined by 
M. Dantzer, professor at the Conservatoire des Arts et Metiers. 

He found Malachra fibre to be very similar to jute, but its tensile 
strength is only about that of the latter, and it is less flexible ; the 
length of the tow is only of that of jute. Malachra fibre resembles 
the fibre of (Eihhcus cmmahimis) and of Paka {Urena labata) ; it 
could be used for the same purposes as jute of inferior quality. 

Malachra capitata could be cultivated with advantage in the French 
Colonies. 

974 “ Carludovica paimaia and the Manufacture of Panama Hats, — Cayla, v., 

in VAi^ronomie Coloniale, Bulletin mensucl dii Jardin Colonial, 'S qw Series, Year V, 1920- 

3921, No. 31, pp. 21-23. Paris, 1930. 

Cmiudovica palmata R. and P. (fam. Cyclantkaceae, intermediate bet- 
ween the palms and the Pandaneae), is a tree of Equatorial America 
that occurs from the North-West of Brazil to Central America. As is 
well-knowm, its leaves, when specially . treated, are used for making the 
so-called Panama or Guayaquil 'h hats. 

Until lately, this industry wms entirely confined to Central America^ 
but recently, according to a report by the French Vice-Consul at Port-of- 
Spain (Trinidad), C. palmata has been introduced into the British Eesser 
Antilles, and British Guiana. The tree is said to grow well in Grenada, 
and hats are already being made in Jamaica. 

C. palmata is also cultivated in the two Dutch Colonies of Cura^^o 
and Surinam. The production of the latter colony is*of little importance, 
being limited to the Station of Paramaribo, which supplies lea^^es to a 
school of girls, who make them into hats. The author hes visited the 
plantations, and gives information as regards the cultivation of the tree 
and the preparation of the leaves. 

Carludotfim is grown either from seeds or cuttings ; it prefers the soil 
of ancient forests, requires shade when planted, and is not much affected 
by the excessive moisture of the soil. The leaves can be used in 5 years 
if the trees have been grown from seeds, or in 2 if cuttings w^ere planted. 
In order for the plant to flourish, half the leaves only must be taken each 
year, which gives a total varying from 14-20. Dr. G. Stahee, of Parama- 
xibo, reckon an average of 14 leaves. 

Before the leaf is expanded, it is cut at the base of the petiole ; it 
then has the form of a much elongated spindle. The sheath is cut longi- 
tudinally in such a way that the knife slightly pares the hinges of the folds 
of the palmate lamina, which in the inside is folded in accordion -pleating* 
In this way, a series of parallel strips 2 to 2 cm. wide, and 55 to 60 cm. 
long are obtained ; these remain attached to the petiole. The strips are 
subjected to combing process, that reduces their width to about 
of the original width ; they are then bleached chemically and fintfly 
dried., All this work is done,, by women and children. . 

A " > It is' Calculated' that 1000 Carhdovica trees can, be planted on i hec-, 
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tare, \11ien adult, they can furnisli 7 to 10 leaves annually, so that the 
letum pex hectare is veiy small. ^ ^ , 

The author thinks that the cultivation of C, pahnata should be left 
to private families ; it can only form a subsidiary industry to be under- 
taken by the owners of small plantations. It is particularly suited to the 
natives and their families. In this way, however, excellent hats of fine 
quality could be made in those regions of the French Colonies where C,pal- 
tmia grows. 


075 ” Olive Trees and Olive Oil in Tunisie. See No. 1029 of Rcvird.\ [Ed.] plants 

YiELDENG OILS 

97 C - The Future of Rubber Plantations. — de VAssodnUon des Piantcms de rubber 

Caoiiidiouc, Vol. VII, No. 7 > PP* 25 i-:: 53 - Antwerp, July, 1020. qum 

Rubber plantations, as well as the rubber industry and trade, are at anb resm 
present passing through a crisis which arouses feelings of anxiety and even plants > 
apprehension in all concerned. Howwer, according to the author, there 
is no cause for anxiety, for all that is needed is a judicious change in the 
methods of working the hevea plantations. The owners must acquaint 


themselves with this change, which is inevitable, but will bring about a 
new state of afiairs more in harmony with present conditions. 

The existing crisis is due to the fact that plantations were suddenly 
made on a large scale, without previous and conclusive experiments, and 
hence without any systematic method. At the beginning of the planta- 
^ tion period in the Far East, the sole idea of the promotors was to plant 
^ with the greatest speed the largest areas possible, without paying suffi- 
cient heed to practical, economic questions of which the following are 
some of the most important :~ 

(1) Labour available. 

(2) Cost of labour, and the hygienic measures to be adopted 
with regard to the agricultural workers (i). 

(3) The character and drainage of the ground, and the choice of 
suitable soils for plantations. 

{4) The upkeep of this land. 

(5) How far apart the trees should be planted in order to ensure 
normal development and encourage growth. 

The most economical methods of tapping, so as to obtain th§ 
^ highest yield without injury to the trees. 

(7) The coagulation methods most likely to produce rubber of the 
best quality. 

(8) Pruning the trees. 


(i) 111 the same number of the BuUeUn de P Assoc, des Montews de Caouickoiic, on page 263, 
the following observation on Malaria in the Straits Settlements is made’:— Active measures 
are being taken in these Settlements to strengthen the hands of the Medical Officers and to 
coordinate their efforts in controlling the mosquito. In Negri Sembilan, over ii 790 persons 
died of malaria in six years, and there are more than 98 boo Cases of malaria in the State an- 
nually. As it is calculated that each case represents at least five days illness, this disease- 
costs the planters every year 496 165 days of work. It should be noted that the labour quest- 
'r ion practically resolves itself into a medical one.'' 
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(9) The establishment of nurseries, and the choice of the best seed 
for sowing. 

(10) The selection and clearing of the land ; the removal of aH old 
stumps which would afterwards cause much trouble as the centres of 
fungoid diseases. 

Apart from, these questions, which are still being studied, no definite 
data exist as to the rate of growth of the trees. Targe areas have been 
planted without any attention having been paid to these matters, and it 
is calculated that there are now 2 450 000 acres under hevea in the Far 
East, the annual yield of rubber amounting to 350 000 tons. 

Rubber is the onh^ raw material of which the price has not risen on 
account of the w’'ar, owing to the fact that hevea exploitation has suft'eted 
relatively little from the war itself, which can be .readily understood, 
seeing that the countries where it is grown are so far from the war zones< 
Owing to the freightage crisis, and the impossibility of selling rubber 
to central Europe or Russia, large stocks accuniulated in Asia, and sub- 
sequently found their way by degrees to the European markets. In 
spite of the extraordinary development of the motor car industry in both 
America and Europe, these stocks decreased but slowly, and there are in 
London at the present time 20 000 tons of rubber as against 13 000 in 1919. 
It must not, however, be supposed that the production exceeds the demand. 
It should be remembered, that only the United States and certain European 
countries are now making up the arrears of some years. As soon as Central 
Europe and Russia again begin to huy rubber, not only will equilibrihui 
be quickly established, but it is to be feared that even taking into account 
wild rubber, the supplies will soon be far below requirements. 

Although the great hopes entertained ten years ago of the future 
of rubber plantations in the East will not be wholly realised, owing to 
the circumstance that important factors have since revealed themselves 
which were then not taken into account, there is, however, no reason for 
pessimism. It is true that the production of the plantations is now de- 
creasing on account of too early and intensive tapping which has exhausted 
those heveas that are 20 years old, the density of the plantations, and 
want of cate and method. Indeed, the total export of rubber from the 
Straits Settlements from January until the end of May, 1920, only 
67 772 tons, as against 77 666 for the same period in 1919 ; yet it is clear 
that the demand will continue to increase (at least 15 to 20 % annually), 
so that the inevitable high prices wiE make up for the smaller quantity 
sold. It is easy to foresee that the price of the raw material will soon 
begin to soar. If the demand increases, and continues to do so, it is 
on account of the extraordinary number of purposes to which rubber can 
be applied (i) and especially of the requirements of mechanical traction. 


(i) ■ The progress in technique encourages the industrial use of rubber. We should here 
mention in this connection, a new process of vulcanising rubber, described in the Bui- 
Idm "de Pdssoc'Mion des PUinteim de Caoutchouc^ Vol. VII, No. 7, p. 263. ' Antwerp,' July '' 
•1920. Hitherto, rubber has been vulcanised by melting it with, sulphut at a temperature 

[ 976 ] ■ 
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It may be roiiglily estimated, that of the rubber produced is ab- 
sorbed by motor traction. It is calculated that the United vStates alone 
turned out i 600 000 motor-cars and 400 000 motor-lorries in 1920 ; the 
number of motor vehicles at present in use in the United States is esti- 
mated at 7 000 000, and the annual increase at i 000 000, In order to 
equip all the existing vehicles and those in course of construction, the 
consumption of rubber in the United States will increase 25 % annually. 

What technical changes should the owners introduce into their plant- 
ation ? In principle, . all the experts are agreed that it is necessary to 
give up tapping 4 ^rear-old trees and to wait until the heveas have attained 
a reasonable girth, in order not to check their growth by a too eari3^ re- 
moval of their ^mung hark and latex, which at tliat time contains an in- 
sufficient amount of rubber (i). 

The trees nuist not he so thickly planted as to deprive them of the 
air and sunshine necessary to their growth (2). The injuiy alread^’^ done 
cannot be remedied b^^ late thinning out ; further, the useless trees which 
ate subsequently" removed have impoverished the soil to the detriment 
of those remaining (3). As a matter of fact, i acre Of plantation ought 
not to contain more than 30 to 35 well-grown trees (4). 

During the winter (when the leaves fall) , tapx^ing should be entirely 
suspended to rest the trees, WThich produce very little latex at this 
season. 

In order to get plantations into good condition that have been badly 
managed, and where the bark has been destroyed by intensive tapping, 
the trees should only be tapped every other day (5) and all plants suffer- 


oi 138® C. , whicli 1 ms prevented the addition of any substances liable to be destroyed by this 
high temperature. A new process has been invented by Peachey, of • the Manchester 
Technical School (England), in which vulcanisation is effected in the cold, by means of sul- 
phuretted hydrogen and .sulphur dioxide, which react and produce water aud free sulphur. 
The raw rubber whether solid or in solution, is treated siiiiiiltaneously by the two gases, ami 
the sulphur liberated by the reaction vulcanises the rubber. If sawdust, scraps of paptT, 
or leather are added, the mixture is vulcanised. This new discovery seems likely to open 
a new and very large iield for the use of rubber. Rubber could be used for making lino- 
leum, wall -hangings, etc., and for various articles of artificial leather, not to mention rubber 
boots (which could be made semuless, in one, piece), and felt. This new process could also be 
used in. the manufacture of pneumatic tyres, (iii.) 

(1) M. E. Giraed considers that taiiping should be deferred, If possible, until the heveas 

are from 7 to 8 years of age, and have attained a minimum circumference of 6o cm. (an aver- 
age of 70-75 ein. at i metre from tlie ground. See A., Jan., 1920, Ko. 50. (Ed.) >, 

(2) and (3) Since 1913, Girard has reduced the density of the vSusaiiuah planta- 
tion to iof> trees per hectare (before that date, there were 200 per hectare), and in i<)i5 
he made new plantations with very large spaces between the trees, i. e., x8 m. in sili direct- 
ions (30 heveas per hectare) with a catch-crop of colTee-plants. See A., Feb,, 19x9,, No, ccts* 
and Jan., 1920, No. 50. 

(4) vSee M. Cramer’s article on experiments in thinning a Iievea plantation in Java, ixi 
A., June, 1920, No. 644. (£d.) 

(5) ^ As regards tapping methods, see M. Girard’s article in A., Jan., 1920, No. 50. (Ed.) 
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iiig from “ brown bast ” (i) should be scraped and cleaned ; dense plan- 
tations ought to be thinned, old stumps removed, and floods prevented 
by adequate drainage, for excessive damp encourages the development 
of moss, fungoid diseases, and various pests. 

It is well to consider that the life of well-tended heveas is from 30 
to 35 years, and every year new plantations should be made according 
to the latest approved methods. 

077 “ The Growth of Heyea brasiHensis In the Philippine Islands, k.s. 

(Botanical Section of the Bioloijical Uab:>ratory, Bureau of vScience, Kanila), iiUiVn; Phi- 
lippine Journal 0/ Science^ Vol. XIV, No. 5, pp. 501-503, tables 1 6, Manila, May 9. 

The author states that it has been demonstrated that rubber will 
grow and yield satisfactor3^ returns in the Philippine Islands. The re- 
sults of a number of girth measurements of trees of various sizes are given 
with data regarding climatic and soil conditions in the southern part of the 
Philippine Archipelago compared with that recorded in other countries, 
especially the Orient, where Para rubber is now being successfully cultiva- 
ted. The suitability of the former region is indicated for Hevea culture. 

The rate of growth of Hevea brasiliensis is also compared between 
these countries. It certainly finds its optimum habitat in regions at com- 
paratively low elevations, possessing a climate with a rainfall not much 
below 2000 mm., evenly distributed throughout the year, and with a 
temperature rarely, if ever, falling much below 19 or 20°C, at least for any 
extended period. The humidity should also be fairly high. 

It is probable that the retardive effect of altitude upon rubber is 
related to the lower temperatures prevailing at higher elevations. Ac- 
cording to the Table giving the results of an Experiment in Malaya to 
show the effect of altitude upon the growth of Hevea, a considerable re- 
duction in the rate of growth as elevation is increased , should be noted. 
Generally speaking Para rubber may J>e said to do well on any soil that 
will support a heavy forest growth, provided drainage Is good, but heavy 
clay soil is not so suitable as loam or sand. 

Measurements of trees at present growing in the Philippines show a rate 
of growth comparing favourably with records in Ceylon and Malaya. The ave- 
rage yearly increment of all trees measured appears to be about 2.4 inches. 

The yield obtained from trees now being tapped is very satisfactory 
and compares well with the above mentioned countries. 

978 - Experiments onHeveahrasjIiensisonQx&y Soilia] in CocMn-Clima. — dk- 
VRAiONE, G. (Chief of the Economic Service of Cochin-China! , in Bulletin cconomique 
'de PIndocMm, New .Series, Year XXIII, No. 142, pp. 275-405 plan, i -j- diagr., 
tables 3, numerous figures, graphs, and photos, Hmioi -Haiphong, May -June, 1 020. 

The results of experiments extending over the 3 years, 1917-1919, 
at the B€ncat Agricultural Experiment Station, Cochin-China. 


(1) “ Brown bast is a very common hevea disease in all the hevea plantations of the 
Far-East. Efxperts are not agreed as to the causes of the malady, as they have not yet Ijeen 
thoroughly determined. {Ed,) 

(2) For the nature and distribution of the “ red soils and “ grey soils ” of Indo-China 
See' i?., Feb., '1919, No. i:o5. (Ed,) . 
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The following is the analysis of an average soil sample taken from 
the diagonals of the i6 hectares luider heveas at the Station: — 


Composiiion per looo parts of crude soil dried at iQ(f>C. 


Physical analysis 

Coarse sand per looo parts of dry soil, 

^4 Fine sand. . . 

Organic remains . . 

Clay. . 

Humus 

Undetermined 


3^-79 

77 . 1 . 8,9 
7.89 
1 7-:. 50 
tra.ces 
5-93 


Observations 

Saudj^ soil poor in fer- 
tilisiiig substances 


I 000,00 


Chemical analysis ; 

Nitrogen per i ooo parts dry soil 0.029 

Phosphoric acid as 0.081 

Potassium as K^O o.r^b 

Eime as CaO traces 

Magnesia as MgO. . - 0,200 


The experiments are to be continued for several years in order to 
know whether the differences now observed will continue. Until this is 
decided, it is impossible to arrive at any exact conclusions, but, for the 
inoment, the author simply gives the results obtained. 

Spacing. — Two lots of hevea, A and B lot A contains only trees 
planted 6 m. X 6 m., and lot B trees planted more closely at 4.50 X 4.30 m. 
In close spacing, the yield per tree is less than where the 'trees are farther 
apart, but the total quantity of rubber per hectare is greater (i). 

The extra yields obtained by planting closely were:— , 


in 1917 1 38. 1 92 kg. more per hectare 

1918 ... 296.278 kg. « » » 

)i 19x9 206.949 kg. » » » 

Tapping methods. — Comparative experiments with the various 


systems of tapping usually employed in the case of trees of the same age 
in widely-spaced, and closely-spaced plantations. 

The following tapping methods have been tried : — 

(r) The % spiral, % spiral, half-herring bone over % the circumfer- 
ence in the case of trees planted in 1907 ; (x) spiral, with 2 notches 
one above the other, spiral with i cut, half herring-bone-cut over 
half the circumference of the trees planted in 1910. It was found that 
the longest cuts produced the most latex, while in the case of incisions 


(i) The author pomts out Uiat cleiinite conclusions should not be drawn from these re- 
suits obtained in 3 years; further, the question of the future of the plantation must be tafc- 
into consideration, , as well as the yield' at any given, time ; see, as regards spacing of he- 
tA'fveas, i?,, Feb., 1919, No. 205, and R., June, iy2o, No. 644. {Ed.) 
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of equal length, the half hexring-bone-cnt over % the spiral gave the best 
results. 

IncUmiion of incisions, ■— The experiments were made on trees plant- 
ed in 1900 in avenues 6 m. apart, those on one side being tapped from 
rigfit to left, the others from left to right. The direction of the incisions 
was altered twice, and it was always found that the best results as regards 
yield v/ere obtained with incisions from left to right. 

Alternation of tapping, — Experiments made on trees planted in 1912, 
and tapped for the first time in 1920. The best results have hitherto 
been obtained (both as regards yield per tree and per hectare) by tapping 
eveiy day. A decrease of 50 % in the yield of dry rubber occurred in 
the series of trees tapped alternately. 

In the case of daily tapping, the bark destroyed amounts to 40 cm. 
per annum ; with alternate tapping, only 20 cm. should theoretically be 
destroyed, as the tree is tapped half as many times. As a matter of fact, 
however, 30 cm. is destroyed, owing to the greater desiccation of the sur- 
face of the incision, which obliges the tapper to remove a thicker 
layer (i). 

The author has drawn up a complementary programme for the study 
of alternation which was to be put into execution :n 1920 in the plant- 
ation belonging to the Ongiem Prison (Maison Correctionell^), adjoining 
the Agricultural Station. He intends to publish the results obtained at 
the end of each year. ^ 

Tapping rotations, •— The tapping methods now on trial at B^ncat 
are the following 

(1) spiral with one cut (complete rotation in 10 years with 
of the circumference in 2 years, or in 5 years with of the circum- 
ference of the tree every year) ; 

(2) ^/5 spiral with 2 superimposed cuts (rotation in 5 years with 
of the circumference ever^’- year) ; 

(3) spiral with i cut (rotation in 8 years, with % circum- 

ference of the tree every year) ; 

{4) ¥2 spiral with i cut (rotation in 6 years, with the circum- 
ference of the tree in 3 ^^ears) ; 

{5) Half herring-bone incision on half the tree (rotation in 6 years 
with 34 circumference of tree in 3 years). 

The coolies should never destroy more than 40 cm., of bark per cut 
per year ; good tappers, tapping every day, only remove from 30 to 35 cm., 
annually. 


(i) Tlie same observation as that made in the previous note : M. E. Girard ahcl many v 
other experts advise wide-spacing, later working, and the substitution of moderate and ail- 
tern'ate tappings for intensive methods. This advice takes into account ^ the future^ suc- 
cess of the plantation,- the time for which it can t>e, .worked, , and the total 'rubber yield through- . 
out a long series of years. See ■ especially, i?.,'Feb.,A9i9, No. 20 5,:ahd ' 'i?.,, Jan., x920/y 
No. 50, (Ed,) ■ ' ■ ■■ , ' > ' ’ 
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The appearance and growth of the trees. — So far, tlie different tapping 
nietliods tested at tlie Station have not exhausted the trees, and their 
yield in dry rubber increases every year. 


in 1917 the average yield per tree was 0058 kg. 

» 1918 H M 3 i >) » 1.634. P'' 

» 1919 » )) B » 3 ) « 2.376 » 


Trees with heavy yield. — As some trees planted in 1900 were remark- 
able for the very large amount -of rubber they produced, they were each 
numbered, their rubber collected, prepared, and weighed separately, in 
order to study the regularity and continuity of these exceptional yields. 
The seeds of these trees are carefully?' collected, and sown in a separate 
nursery. The followdng Table gives the production in 1918, 

Exceptionally High Yields of Certain Heveas. 


i Yetif' igig 

The field has slightly decreased 
owing to the tapping being 
done at 80 cm. above the ground 

Weight of rubber obtained 
^ in kg. 

3,633 {latex rubber) 

3,288 » ,» 

9,192 » » 

11,919 » i) 

5,376 » » 

5,237 » » 

9,160 » » 

8,865 » 

6,789 » »* 

4,465 » » 

67,944 » » 

If to this total is added the amount 
represented by the secondary rubber 
x2.4iokg., it with be seen tliat the 
heveas have produced on an average 
8.055 kg., per tree, or about 25 gm., 
per day of tapping. 

The author subsequently describes the collection and preparation 
of the latex at the B^ncat Station. ♦ 

The Quality of the Bencat Station Rubber. — Tests applied to this pro- 
duct have shown it to be of excellent quality. 

[m] 


Yccfy xgi8 

344 da3’'a tapping at 40 cm. above 
the ground 

Weight of rubber obtained 

in kg^ 




103 .... . 

8.403 

(latex rubber) 

Ii '9 

7.122 

» 

j> 

123 ..... 

12.214 

» 

» 

13S 

10,075 

» 

» 

147 

12.690 

» 

» 

173 .... . 

. 8.279 

» 

)) 

176 

7-777 

)) 

» 

185 .... . 

9.137 

M 

» 

188 

6.926 

» 


195 .... . 

6.907 

)) 

» 

1 

Total ... 

90.520 

» 

>} 


If to this total is added the amount 
represented by the secondary rubber 
12,573 kg., it will the seen that 
these heveas have yielded on an 
average 10 kg., per tree, or about 
I 30 gm., per day of tapping. 
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979 Some Prellminaiy Experiments on Alternate Tapping of HeFeas in Coclilii- 
Cllllia# — Vernet, G., in the Bulletin dc Vlnsiitui Scicntifiqm dc Salmon, II, No. 
pp. 227-236. Smgon, Aug., 192c. 

The author has started work oh the earths '' (i) following on 

the studies of M. Girard [Note sur- la mlkire de I'hcvca en CocMnchine) (2), 
which dealt with red earths. 

The author used trees in the plantation of MM. GuERY and Paris 
at Tan-thanh-Dong. 

M. GuERY experimented on the tapping of sectors of var^dng import- 
ance where exploitation had begun at various inten^als of time. The 
author found in December, 1919, that it was not wise suddenly to change 
the sectors tapped as the trees had been w^orked for several years and the 
tappings had reached the basal portion of the tree ; tapping thus should 
not be deferred until the moment wdien yield is small. Moreover, by 
alternate tapping during the dry season the bark remaining on the low- 
part of the trunk, the best results are obtained. In fact, this enables the 
trees to be prepared for alternate tapping, and makes it possible to see 
the influence of interrupting tapping on sectors of equal importance. 

The general plan followed was 

(. 4 ) In December, 1919, a comparative study of the growth and 
yield of the trees under unchanged conditions. 

[B) From January to April, 1920, a study of the influence of al- 
ternate tapping on trees in sections worked in a similar way. 

(C) From April onwards a study of the influence of alternate fol- 
lowing tapping on sectors of var^dng importance. 

During these experiments comparison w’as alwa5'S made with trees 
tapped daily, with incisions covering % circumference. 

The author gives the results of the two first periods of the series of 
investigations. 

A) Study or the growth and yteed of the trees intended for 
THE EXPERIMENTS. -- The author made use of strips in his studies and 
doubles his experiments so as to permit of establishing comparable averages. 

Rows 1-6, used as controls, gave at the end of December an average 
daily yield per tree of 3.84 gni. of dry rubber. The heveas were from 
40.9 cm. to 1.5 m., in girth just above the ground. 

Rows 2 and 5 tapped every day in December, but destined for alter- 
nate tapping (i month in 2) gave 3.88 gm., per day per tree in December, 
the average girth being from 42 cm., to 1.5 m. 

Rows 3 and 4, tapped each day in December, but destined to be tap- 
ped I month ill 3, ^fielded 3.62 gm. per tree x^er day. Girth 41.2 cm., to 
1.5 m. When the experiments were begin the average yield was from 
3,62 to 3.88 gm., per tree per day, and the average increase in girth 
was from 40.9 to 42 cm., which was sufficiently close to xiermit of a compa- 
ative^ study. _ 

j 

|i) For iiifoniiatiOK on the red and grey earths of Cochin-China see R., Eeb., 1920, 

No.' 205* (A'A). ' , ' ' ; ' ' ■ " ' 
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(B) Influence of aeternate tapping on the yieeb of sections 
OF siMiEAR IMPORTANCE. — The following table gives the influence of 
alternation on the rubber 3deld per day of tapping as compared with 
controls tapped continuously 



Yield per tree r-er day. Average of 2 rows. 


Controls 

Tapping i month I 
in = I 

Tapping I iiiontii ■ 
in 3 

January loan 

February » 

March jj 

April >1 ...... 

i 

4.02 giu. 

3.27 » i 

3.48 )) 

2.93 » : 

not tapped i 

4-31 gia. 1 

not tapped | 

4-39 

iKrt tapped 

4 .S 9 gm. 


Tapping i month in , 2 gave in February, 1920, an increase of 
1.049 3 ^-^ ^‘0 over the controls, and in April, 1.460 gm., or 

49.8 % more 

Tapping i month in 3 gave in March, 1920, 1.41 gm., or 40.5 % in- 
crease, a still higher gain, 

InfetjEnce of aeternation on, totae yieeb. — From January 
I to April 30, 1920, the control row of 283 heveas gave 119.483 kg., of dry 
rubber, or an average of 0.422 kg., per tree. 

The two rows tapped i month in 2 gave, in the same time, 72.523 kg., 
for 281 heveas, or 0.258 kg., per tree, a loss of 46.084 kg., for the 281 trees. 

From January to March, the control trees 3delded 93.388 kg., an aver- 
age of 0.329 per tree, and those tapped i month in 3 gave 41.044 kg., 
or 0.151 kg., per tree. The difference per tree is 0.178 kg., and tapping 
I month in 3 has left in the bark, compared with the controls, 48.238 kg., 
for 271 trees. 

Idais loss of latex is compensated to a certain extent by the following 
factors: — 

(^^) An increase in the power of production. 

(b) A strip of bark i cm., wide (corresponding to 2 month’s rest) 
is left at the base of heveas, taliped alternately, and the most productive 
zone of the bark is still workable. 

These results cannot be used for judging the value of the method 
proposed b^^ M. Girard. From figures given in tabular form by the 
author, other facts can be deduced. The time necessary for the trees 
to return to their normal yield after a long interruption has been much 
disputed. However, the author’s figures show that, on the average 
the test trees equalled and even exceeded the yield of the controls in 4-5 
da3’"S after tapping was recommenced. 

The maximum dail}" yields of rubber of trees tapped i month in 2 
are given on the 8th, 9th, 14th, and 17th days ; for tapping i month 
in 3 the loth and 12th days after the recommencement these maxima 
are obtained. 
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l)bo - Alternate Tapping (i). — ■ Bulletin dc r Association des Plunlenrs do Caoutchouc, 

VR»L VIL No. 8, pp. 2S5. Antwerp, August, 1920. 

A cii'ciilar piiblislied by the Rubber Growers' Association and dealing 
with two most important questions, the scarcity of labour in the plant- 
ations of the Far East, and the alternate tapping of heveas. 

The ' labour crisis is serious in all the rubber-producing regions of 
Malaya, and throughout the East, with the exception of Ceylon ; it is 
retidered more acute by the dearth of food materials, for the different 
Governments insist upon the production of these, which still further 
reduces the ntiinher of labourers required for the hevea plantations. The 
demand for coolies exceeds the supply, and wages are rising in an alarm- 
ing manner. 

Giving the existing state of affairs, no opposition can be aroused 
by the vSUggestion of tapping the trees onh^ every two days, but this met- 
hod is further justified by the fact that there is not too much healthy 
bark on the accessible parts af the trees in the plantations. In Ceylon, 
on the other hand, w'heie the condition of the bark is better than else- 
where, alternate tapping is practised on most of the estates. 

If the bark is used up more rapidly than it can be replaced by nature, 
the plantations are liviiig on their capital. 

A certain number of trees have disappeared and some of the bark 
that had been spared has already been lost, owing to various diseases 
of which the most important is brown bast ”, The exact cause of this ma- 
lady is unknown, and no control measures have yet been devised. Trees 
tapped every two days would be less exposed to '' brown bast ”, than 
those tapped every day ; this is a fact which should be taken into con- 
sideration. 

The Council of the Rubber Grourer's Association, after carefully 
considering the matter, advise all comx)anies and owners of hevea plant- 
ations to consider whether it would not be possible to remedy the scar- 
city of labour by reducing the destructioii of the bark either by tapping 
every two da^^-s (without lengthening the cut), or by giving complete 
rest to sections of the plantations where the bark-reserves are percept- 
ibly diminishing. 

As regards the price of rubber, if a smaller amount arrived , on the 
market, prices would be bound to rise. 

ySi - " Change-over Tapping,, Method Adopted for Rubber in Ceylon. — PmvH, T., 

in Department of Agriculture, Ceylon, Bulletin No, 47. Colombo, March, 1920. 

Ill ” change over ” s3^stems, tapping is periodically transferred from 
one side of the tree to the other, resting each side at intervals. This 
system began to be adopted in Ce3don in 1913. Tapping was made on 
the half and quarter method.' 


|i) For methods of Tapping; relation between the production of ; rubber' and the de'strnci-' 
tion'df the bark ; iiihtience of tapping in the duration, of hevea tree^ ,* .choice' of tapping me- 
thods, see Jan., 1920, No. 50. {Ed,) , ' 
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The following results relate to the comparative experiment conducted 
at the Experiment Station, Peradeniya from 1914 to 1918 relative to the 
change-over tapping at an interval of 3 months on alternate cla37S on the 
quarter and on the half (the control experiments made it possible to ascer- 
tain the effect tliereh^-^ obtained compared with tapping continuousE’^) , 

1) A slightly increased 3deld was obtained by change-over tapping 
when tapping on quarters, but no increase when tapping on halves. 

2) Six months after tapping, bark renewal was better in change-over 
than in continuous tapping on quarters, but there w^as no difference in the 
case of tapping on halves. 

3) The wmght of rubber obtained from a given volume of latex is, 
on the average, the same, whether the tapping is continuous or change-over. 

i)S > ~ The Camphor Tree in Algeria and on the Mediterranean Coast, — Ticibut, in 

Revue Horiicolc dc rAlgeric, Year XXlV, No?. 3, .j, 5, pp. 61 -Gj. Algiers, March- April- 

Hay, 1920, 

* ■ Since 1892, the*^author has been making great efforts to plant camphor 

trees in Algeria, with a \iew to extracting camphor, not from the wood, 
but from the leaves. He* has introduced camphor trees from Formosa 
(Japan) wdiich are flourishing, and whose leaves contain an average of 
1.5 % of camphor during winter. 

Certain persons who deny the truth of the author's statements have- 
however, prevented him from suceeding in getting large camphor plant- 
ations established to take the place of those of cork-oak in the ver3r damp 
localities on the coast of East Algeria, where the cork, owing to the cli- 
mate, is fat " and of no commercial value. 

There is now no doubt as to the camphor content of the trees grown 
in Algeria and on the, Cote d'Azur. In 1919, several hectares of the Dou- 
mia Ediest were planted with camphor trees from the Algiers Experiment 
Garden, by the Forestry service, with the cooperation of the Comite des 
Matieres premieres". 

The tree grows quite well on the forest soils of the coast, and very 
fine specimens are to be seen in many places, such as Algiers, Blida, Bou- 
gie, El-Milia and El-Hanser. 

The author estimates that a plantation 25 years old would easily 
yield 30 tons of twigs per hectare. As the anaE'ses always show over i % 
of camphor, even taking this minimum, 300 kg., of camphor would be 
obtained per hectare, and nearly the same amount of camphor oil. The 
return per hectare, would therefore be very large, seeing the high prices 
camphor now fetches, and probably will continue to command for some 
years to come (i). 

It is therefore well worth while to develop the cultivation of camphor 
trees in Algeria and along the entire Mediterranean coast, all the more so 

, (i) See for the inci'ease in the price of camphor, H. Cayla’s article on Vitat actuet de 
la production dti camphre,, essais de culture du cafnphrier The present condition of the pro- 
duction of camphor, experiments in cultivating the camphor tree ”)? 1920, No. 528. 

{Ed.) , ■ , , . ; ' , ^ ^ 
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since the Japanese industry continues to absorb increasingly large riuanti- 
ties of tlie camphor produced in Japan, and artificial camphor, which 
is also used by the trade, will continue to fetch a high price, since more 
than 2 litres of spirits of turpentine are needed to make i kg., of artificial 
camphor, and the preparation of the latter is a very troublesome ope- 
ration. 

SUGAR CROP 93;^ - Tlie Improvement of the Sugar-Cane, ~ l. Boname (lormer Director of the Mau- 
ritiiibi Agricnlliiral Station) , He tliods of obtaining new varieties of Ctigar-Cane, an article 
published by K. G. in his work entitled U’ Organisation scientiilque de Tagricul- 
tnre aiix colonies*’, in Amides de Vlnslilul National Ai;mu)m{guc {Ecolc mpmeure dc 
rAiriciiUitre) Series 2, Vol. XIV, pp. 75-84. Paris, igiy, — il. G. (from an ar- 

ticle comriiiinicatcd by H. Virillard, Directeur du Uaboratoirc dc (jlcnetkiue de rinstitut 
Seientihque de I’lndochine) Ibid., pp. 78-71 • — Ui- Kkrlens, A., Improvement of 
the Sugar-Cane in Java and Cochin-China, in Bulletin' iigri cole dc Vlmtitiit Scicntifiquc 
de Sa'ii:on, Year 11 Xo, (), pp. 167-180. vSaigon, June, 1920. 

I. Methods of oUaining new varieties of sugar-cane, — It has been 
found in all the colonies that the old varieties of sugar-cane, after having 
; yielded a longer or shorter series of large, profitable crops, become gra- 

dually less productive, until in spite of every effort and the use of suitable 
fertilisers, the yield hardly covers the cultural expenses. 

Whether this is due to actual degeneration, or to decreased vitality 
which renders the plant more susceptible to the attacks of various dri 
; 1 V seases that increase in virulence, the fact remains, and one of the chief 

aims of. the planter is to obtain new varieties to replace the sugar-canes 
he sees gradually perishing. 

Formerly, only one variety of sugar-cane was grown in the principal 
' r ■ , sugar-producing colonies (the white Otaiti or Bourbon variety). Its yield, 

' however, became so irregular, that others were introduced, which frequently 

: A have given rise to periods of prosperity for the sugar industry. This 

fortunate turn of affairs was often only temporary, for the new canes 
introduced proved exacting as regards the soil, and degenerated in their 
‘ • turn, sometimes very rapidly. 

,i / A. Seed-bed canes and selection. When SouTWKDKO?, in Java in 1887 

demonstrated the possibility of obtaining new varieties of sugar-cane 
f . from seed, this problem was considered solved, and it w^as supposed that 

it was only necessary to sow cane seeds in order to obtain an inexliaust- 
ible supply of good varieties that could be used as occasion arose. 
Though the j&rst results have not entirely confirmed this belief, they have 
nevertheless proved that it is possible thus to raise new varieties, some of 
which hove already been substituted with advantage for the old kinds 
hitherto cultivated. 

2 ' ‘ ' Sugar-canes obtained from direct sowing are always different from 

the parent plants, and are usually inferior to them. Variation, however, 
occurs, and this is reckoned as a means of procuring occasionally a 
variety possessing the cultural and industrial qualities required in sugar- 
grown ^ on large scale. From the beginning, many thousands of 
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plants have been procixred, but those remaining after strict selection are 
but few in numbed. 

The flowers of the sugar-cane do not all produce fertile seeds, the 
fertility of which depends on the variety and the season, whereas va-' 
rieties obtained from direct sowing show an increasing tendency to bear 
good seed. 

The author gives a detailed description of the method of collecting 
and sowing the seed, the cultivation and care of the young plants, and 
the selection of the sugar-cane. 

As only a very small number of high quality plants' are obtained by 
direct sowing, it was thought that hybridisation, or rather the crossing 
of different varieties, would give better results. The probabilities of self- 
fertilisation, or of crossing, vary to a certain extent according to the 
method adopted for the pollination of the seeds. 

Self-fertilisation can always be ensured by covering the panicle be- 
fore it is ripe with a imisHn bag. Crossing can be carried out under the 
same conditions by opening. the bag and shaking foreign pollen over the 
pistils when they are fully developed. It can also be secured in the field 
by mixing varieties that flower at the same time, or by planting (as is 
done in Java) alternate rows of different varieties of sugar-cane that 
flower at the same date. In both these last cases, no muslin bags ate 
required. 

It would be very useful to be able" to detect the dominant character 
of the male or female plant of a known variety, and to transmit it by 
means of artificial pollination. If, however, it were possible to discover 
the dominant character, its transmission would remain most problematical, 
for the characters of varieties of sugar-cane are not transmitted to the 
seed by direct descent. No definite results in this direction have been 
attained in the crossing experiments. 

In Barbadoes, in 1904, however, T^wton Brain siiceeded for 
the first time in effecting certain cross-fertilisation. This was done by 
dissecting the flower under a lens, removing the stamens before they reached 
maturity, and dusting the stigmas at the right moment with foreign 
pollen. This is an exceedingly delicate operation in the case of the sugar- 
cane for the reasons set forth by the author. It thus appears that prac- 
tically the best means of obtaining sugar-canes from seed is by the uspal 
methods reqiiiring no special technique, and giving large number of plants 
that can be systematically selected. The quantity of plants thus ob- 
tained compensates fox the possibly low percentage of individuals of su- 
perior quality. 

The directly-sown canes are distinguished by a number preceded by 
the initial of the country from which they came : T for Louisiana, J. for 
Java, M. for Mauritius, H fox Hauriu, D for Demerara, T for Trinidad, 
B for Barbadoes, etc.^ fV , 

It should be observed that a cane which is very ordinary in its own 
country, may develop new qualities when imported, but that the reverse 
has also occurred. Hence, while it is necessary to try and get the best 
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varieties, new kinds of, sugar-cane must always be experimentally culti- • 
vated, before being distributed and grown on a larg« scale. 

In short, the results of the experiments are important, and have been 
confirmed by the success of crops of sugar-canes that have grown from 
seed, and have largely taken the place of the old varieties in some colonies. 

Compared with the latter, they have a more marked tendency to 
flower and set fertile seed, which is an advantage as far as sowing is con- 
cerned but not from the cultural point of view. Further, there is some- 
times a difficulty in finding a sufficient number of shoots or tops ; flowering 
arrests the growth of the stem ; and the new varieties are often more sus- 
ceptible to the climate, etc. Cultural experiments should he carried 
out in all plantations of fair size, in order to obtain good new varieties 
that can replace the old ones as soon as they begin to deteriorate. 

B. Muiations. — Sometimes one stem in a tuft of sugar-canes is 
found to be different from the others. This shoot variation 6r mutation 
is generally quite easily reproduced by taking a cutting. A wise choice 
of shoots, as well as selection, will often make it possible to take advant- 
age of a mutation. 

C. Selection with a view to increasing sugar content. — * The author 
quotes the experiments made in Barbadoes, Java, and Mauritius, and 
describes the technique employed. These experiments did not, however, 
give any very important restflts. 

II. Pasoejroeau Station for Sug-ar-Canf CuI/Tivation. — This 
is certainly the most complete scientific Institution in the world for the 
study of tjie sugar-cane or perhaps of any other crop. It has published 
several important books and pamphlets the last of which consists of 6 oc- 
tavo volumes forming an Encyclopaedia of the Javanese sugar-cane. 

The Station, founded in 1887, is wholly independent of the Govern- 
ment. Tike the Pakalonga Machinery and Technology Stations, it belongs 
to the Sugar-Cane Planters' S3mdicate, which represents 157 plantations 
of an average of 1000 bouw (709 hectares, x bouw = 0.7096 hectares). 
The author describes the administrative and financial organisation of 
the Station. 

In addition to the offices, archives, and libraries, the Station includ- 
es : — (i) A laboratory for physical soil-analysis ; (2) a laboratory for 
chemical soil-analysis; (3) a botanical laboratory; (4) a lecture theatre 
for courses of lectures to planters ; (5} a laboratory for the study of cer- 
tain questions relating to sugar-cane cultivation and the industry ; (6) a 
laboratory of sugar-cane bacteriology ; (7) a laboratory of soil bacte- 
riology ; (8) an entomological laboratory ; (9) a laboratory for testing 
sugar-cane juice ; (10) an electrocultural plant (so far no results) ; (ii) a 
shed where methods of rat destruction are studied; (12) a set of vats 
for making sugar according to native methods (for using sugar-canes 
grown at the Station but not reserved for selection). 

III. The iMFRovEKcmi: of Stjoar-Canes m Java (and in'.Cochin- 

A. Jma ./; — At present there are over 200 varieties at the Pa- 
v^'oSeroean.Esiperiment Station. 
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Many hybrids have been tested, especially those obtained in the first 
instance from the very strong, wild sugar-canes known in the West In- 
dies under the name of “ Glabah ” {Sac char um spontaneum I^.). Of the 
countless individuals tested, many have been rejected, and there are only 
a few which can be said to be really of great value. The series of ex- 
periments which are always going on, is moreover endless. 

Amongst the best and most highly prized varieties, the author 
mentions the following (according to J. van HarrevKUd) : E. K. 28 ! 
247 B ; D. J. 52 ; 100 PO] ; E. K. 2 ; F go ; S \¥ 3 ; Cheribon noir ; P'jep 24. 
These varieties covered 91 % of the total area under sugar-cane in Java 
in 1919-1920. 

The first hybrid of any value was 100 POJ, which is the result of a 
cross made in 1893 between the dark-red Borneo sugar-cane and the 
Etizier variety ; 247 B is a cross Cheribon x Canne morte. Four other 
hybrids should be mentioned : DI 52 and S W 3. (= Batjan x Cheri- 
bon), 36 POJ and 139 POJ /"crosses between “ Cunnee from British 
India and improved varieties). 

A graph constructed by M. Ph. van Harrkveed shows that the su- 
gar production has been more than quintupled in the 77 years from 1840 
to 1917, as it has increased from 23 piculs to 130 piculs per louw (i). 

As the varieties are increasing, it is necessary to find characters 
which allow them to be distinguished from one another as exactly as pos- 
sible. At present, the following order has been adopted in the descrip- 
tion of the varieties:— 

1) Stalk : — Colour, shape, wax-coating, hairs. 

2) Internodes* : — Size, shape, appearance. 

3) Nodes : — Shape, verules hairs, number of rows of buds. 

4) Eeaves and sheath : — Shape, appearance, colour, hairs, etc. 

5) Tuft : — Shape and character. 

6) Juice:— Composition. 

7) Stem : — Number and appearance of shoots. 

As soon as new varieties have been obtained, their value must be 
ascertained by truly comparative methods. The first experiments are 
undertaken in order to eliminate the unfit, each variety being tested in a 
separate plot ; then follow the orientation tests. These preliminary 
trials being completed, the value of the best varieties is tested by division 
experiments In these, the compartments reserved for the variety A 
under study alternate with those planted with the variety B, with which 
it is to be compared: the so-called touchstone ’h In this way a kind 
of chess-board with alternate squares, usually 24 in number, is obtained : — 


A 

B 

A 

B 

B , 

A ■ ■ 

B 

A 

A 

B 

A 

B 

B 

A 

B 

' A 

A 

B 

A 

B 

B 

A ■ 

B 

A 


(i) 7 botiw = 5 hectares; i picul = low.katties = 61.761 kg. = 136 lt>. {Authors’ Note). 

" . [»»»] 
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As many as 3 varieties, A, B, and C can be compared, but this is 
the niaxiniiini ; then there are 36 divisions for the new varieties and 12 for 
the touchstone variety 


A 

B 

C 

A 

B 

C 

B 

C 

A 

B 

C 

A 

A 

B 

C 

A 

B 

C 

C 

A 

B 

C 

A 

B 

B 

C 

A 

B 

C 

A 

C 

A 

B 


A 

B 


The author describes this method in detail, as well as the system of 
harvesting and of examining the results. As regards the latter, the prob- 
able error must be determined (for all the divisions planted with the 
same variet}^ at the same time do not give identical results) ; for this, 

Br. Ph. van Harreveud's formula is used:— £ 1 / , where d 

f n[n — i) , 

is the difference between the production of each division and the average 
production, and n is the number of divisions used at the same time in each 
experiment A, B, or C. The results are entered on the following Table : — 


Sugar factor ... - Date of harvest .... Experiment Field iVo., . . . 



The data obtained are marked on the map of the experiment field. 
The . cane production is noted in the top left-hand corner of each divi- 
sion, the saccharose content of the juice in the centre, and the sugar 
yield in the bottom right-hand corner. All divisions of which the cane 
yield is at least three times greater than the probable error are marked 
with one red circle, and a second red circle is added if there is the same 
e^ess of sugar. Low 3delds are indicated in the same manner, but the 
circles are blue, instead of red. As all the divisions included in the same 
experiment have been coloured, shaded or cross-hatched, in the end a 
chess-board is obtained showing the relative value of the different lines 
according to the orientation (east-west, or south-north), and the varying 
richness of the soil. Any comparative difference in 3deld below 3 times 
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tlie probable error is not regarded as of importance ; before arriving at 
a definite conclusion, it is, however, necessary to refer to the Experiment 
Garden memorandum-book in which all the data of the experiments 
will have been carefully entered. 

The method described is not only employed in the selection of va- 
rieties, but also for resting fertilisers, the effects of irrigation, cultural 
systems, etc. The author gives instances of its use in the case of ferti- 
lisers, and also deals with the methods of soil analysis in Java, giving 
an instance of its application to Cochin-Chinese soils which he sent to the 
Pasoeroeaii Station for analysis. 

B. Cochin-China (i). — The author, sent to Java samples of the 
varieties of sugar-cane most cultivated in Cochin-China. The informa- 
tion given to him by M. Ph, van Harreveed was as follows “Chi- 
nese ” Cane No. i : — Slender Japanese Variety which, on account of its 
vigour, resists cold climates better than thick varieties ; resembles the 
Hoiig-Kong “ Tek-cha “ cane, which the Pasoeroean Station has already 
in its collection, 

“ Yellow cane No. 2 ” this is the Eahaina variety, largely grown 
in Hawaii and used in Java in the Panorogo districts under the name 
of “ Mata-ete '' (2). 

“ Red Cane No. 3 " : — this is probably the variety known in Tengger 
as “Teboe Baloeng”. It was gathered in November at Poespo, near 
Tosari, 

“ White Cane No. 4 ” 'Probably the White Djapara. 

“ Red Cane Nq’ 4“ : ~ Closely allied to a variety received at the 
Station in 1904, and sent from the Ketegan sugar-factory under the wrong 
name of Ardjoeno ; this cane had the typical double nodes. 

Of this collection, Nos. 2, 3, and 4 were sent to the mountains to re- 
move them from any danger of contracting the “ sereh” disease. 

The author concludes that Cochin-China possesses valuable species 
of sugar-cane which, however, have to be found, selected, improved, and 
studied from the cultural point of view, in order to obtain the highest pos- 
sible sugar yield, from them. 

98.1 - Sugar Malzs, — vSee No. 1028 ol this Review. 

^985 - The Cultivation of Different Varieties of Coffee Plant in Tonkin. — borel m., 

ill Lcs CaJiiers Colomaux, Institui Colonial de Marseille, “ Vcxpamion coloniak New 

Series, No. 23, pp.' 27-28. Marseilles, August, 1920, 

C'Uitrary to what is maintained by some authors, the author states 
that coffee-growing is a paying industry in Indo-China, except at an un- 
usual time like the present, when the value of the piastre is extremely high. 
Pie, however, considers that Cofea robusia is not suited to Tonkin. In 


(1) Eor Sugar-growing in Cochin-China, see H. Quesnels’ report to the Colonial Agri- 
cultural CongressinPaiis, 191 8 , of which an abstract isgiveuin R.,Nov., iyi 8 , No. 1190. {Ed.} 

(2) A Javanese name denoting that the diseased sugar-cane resembles a plant oi citro- 
nella or oi sweet venial grass [Anthoxanihum odoratum) [Authors^ note) — See R. Oct. 1917, 

A No. 983. {Ed.) . • ' 
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fact, from its not being able to stand occasional cold winters, it is useless 
to grow it there, altlioiigli it do well in Cocbin-'Chiiia and Sontli An- 
naiii. .The author has been trying for 12 years to cultivate it in Tonkin 
but has finally resolved to up-root the 6000 plants he had at Da-Han, 
although they are in excellent condition, and only to keep a few individuals 
to serve as a control, like those in his plantation at Bavi. 

Coffea Uheria, like Coffea rohista, is not a variety for Tonkin. While 
the average yield of C. arabica at Da-Han, and Bavi, rvas 500 gra., per 
plant, that of C, fohiista never exceeded 150 gm. At • the last picking, 

2 kg., were obtained from C. excelsa (Chari) ; 900 gm., from C. arabica, 
and 150 gm., from C. robusta. All the varieties had, however, received the 
same care. 

It must not be supposed from these figurevS that Excelsa is an ideal 
variety ; its berries are most susceptible to the cold January fogs, for as 
they are not ripe before July, they are not fully developed so early in the 
winter. The igig crop was good, thanks to the mild winter, but other 
years, the yield was only 600 gm,, to i kg,, in the Da-Han plantation, where 
the plants received the same attention as the Arabica variety. It should 
be mentioned that there are only 500 Excelsa plants per hectare, as 
against 1000 Arabicas, 

986 ~ Gindiona Bark from East Africa and the Cameroons,— Buiktin 01 the impenai, 
Instituie, Vol. XMII, No. 1, pp. 22-25. IvOndon, Jan. - 1 ^ larch, 1920, ^ 

In addition to Java, India and Ceylon whence cinchona bark is now re, 
chiefly obtained, Cinchona trees have been introduced into other parts 
of the tropics. Samples of bark from the former German Colony in East 
Africa and from the Cameroons have been received and examined at the 
Imperial Institute, and thevse are described in the present article. 

Cinchona chips from East Africa. — The manufacturers to whom 
the first samples of East African bark were submitted for evaluation iti 
1918 expressed a desire to purchase a shipment of the bark, and in .1919 
a consignment was forwarded to the Imperial Institute by the Acting 
Administrator of the former German East Africa. The consignment con- 
sisted of 52 bags ofi cinchona chips wdiicli w^ere apparent!}' derived from 
Cinchona snccmibra and i bag of quills (net weight 60 lb.), which more 
resembled the C. Ledger iana type of bark. 

A chemical examination of these samples gave the following results : —ta 

Chips Quills 


Moisture 
Total alkaloids 
. Quinine (i)^ . , 

it) Kqmntknl to erystaUine qulnim aulphitit'. 

It will be seen that the yield per cent, of quinine was higher in the 
sample from' C. Ledgeriana than in the chips from C. sticcirnbra. 

In 1918/ the , samples of chip bark from the latter material yielded.' 
crystalline quinine sulphate compared with 2.43 from 'they 


8.8 

10.9 

5. 86 

.{..{6 

I.. Sr 

9 -39 
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.present consignment, whilst the yield was comparatively the same for 
both years from the citiills resembling the C. Ledgeriana bark. 

The rcvsiilts of the investigation confirm the view that cinchona bark 
of good quality can be grown in East Africa, although the samples of C. 
S'liccirubra have shown variation in the amounts of total alkaloid and qui- 
nine present. It would therefore appear desirable to take steps to extend 
the plantations of cinchona trees,* particularly of the C. Ledgeriana type, 
with a view to the production of the bark for British manufactures, 

Cameroons. — Cinchona has been produced from experimental 
plantations established by the Germans at Buea in the Cameropiis, and 4 
samples of bark from these plantations w^ere received from the Government 
of Nigeria for examination at the Imperial Institute in 1918. 

The bark had been stripped from the trees and dried in the sun. 

Sample No. i was collected from trees growing at an elevation of about 
3000 ft.; samples Nos. 2 and 3 were from a plantation about 200 ft. higher 
up the Cameroon mountain, and No. 4 was from a plantation at a still 
higher altitude. The 4 samples were similar in appearance, and consisted 
of quilled pieces of natural bark ; the outer surface w^as in many cases 
covered with lichen; the inner surface was ^ dark reddish brown and the 
fracture was light brown. 

The barks were analysed at the Imperial Institute with the following 
results : — 


No. 3 N..<. 2 No. 3 No. 4 

Total fcakal<3ids 7-5 ^ 7-<> ^^-3 

Moisture xt).! 


The value of the cinchona barks depends chiefly on the amount of 
quinine obtainable by the process used by the manufacturer ; the samples 
were submitted to a British firm of manufacturers for further examination, 
and the following results wei e obtained : — 

Nj. I No, 2 No. 3 Nc. 4 


O,' 0/ . 0,r o;- 

puhiine alkaloid . 6,14 5.'»5 5.-7 

CiBchonidine <>.55 <‘.24 0.23 i -^7 


Yield of crystalline qiiiiHiie sulphate H.iy 6.73 7.02 7.04 

These results show that all samples are of good quality, furnishing 
from 6.7 to 8.2 % of quinine sulphate. 

It appears probable that samples 1,2 and 3 were derived from the 
C. Ledgeriana type, and sample 4 was probably derived from a h3^brid. 

The results show that these cinchona barks from the Cameroons 
furnish more quinine sulphate than the average cinchone bark from Java.- 
It is possible, however, that when the trees are regularly stripped, the per- 
centage of quinine may be diminished. 

Investigations have proved, nevertheless that only small quantities 
of cinchona trees exist in the Cameroons, and that all the trees are of the 
C ' Ledgeriana variety. ‘ ' 
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987 - Broom as a Paper-Making Material. — ] urunai 

Year, 84, Vol. 33, New Scries, No, 8, pp. 150-1 51 , and No. 0, pp. i 73 -r 74 - Paris, lAb., 1920. 

M. ARUOXiiN-DuMAZBt lias recently drawn attention to the possibility 
of utilising broom {Sarolhammis scoparim) as a paper-making material (i). 
N. RoGUR took up this question in 1903, and the investigations made also 
by the author in 1912, 1913 and 1914, and the communication which he 
received from Prince Borghbsk with respect to the trials conducted in 
Italy, have led him to the conclusion that the attention of farmers and 
manufacturers should be directed towards this use of broom. 

The author first deals with methods of cultivation, a matter which 
should be considered, as the production from wiki plants would be insuf- 
ficient. 

As regards sowing, the seed should be collected before it is ripe and 
left to dry in a well ventilated place. In the spring the seed vShould be 
sown very thinly in a field of oats, and in small holes i m. apart, putting 
2 or 4 seeds in each hole. Later the seedlings are thinned out to i plant 
per hole. In the spring of the third year, the plants are cut back to a 
height of 30 cm., to encourage sucker growth; the numerous branches 
which thus develop are cut each year and utilised for industrial purposes. 

It is possible to obtain 10 000 plants per hectare in this way and to 
cut as many as 3 times from the second year onwards with a constant yield 
for 20 years. According to the data recorded in Italy, the average yield 
per annum is from 200 to 230 quintals per hectare. It is estimated that, 
12 000 quintals of green broom yield 6000 quintals after drying, and that 
this quantity will provide 4200 quintals of paper pulp. 

After drying and dressing, the dried broom is passed into a cold, al- 
kaline bath containing either a mixture of sodium carbonate and milk 
of lime, potash, or some other alkaline substance in suitable proportions 
to give the same results as the caustic soda. After 3 or 4 days, the disag- 
gregated branches are taken out of the bath, carefully washed and put 
into another bath containing i to 2 % chloride of lime. The stems re- 
main in this bath for 2 or 3 days until they become very soft ; they are then 
taken out and plunged into a cleansing bath containing a small quantity 
of sulphuric acid or sodium h^'posulphite. 

After this treatment, the broom is crushed in order to obtain the re- 
quired fineness of pulp. 

The liquid from the baths containing either alkaline soda, potash 
or other alkalis, retain the chloroph^dl, and dissolve the gums and resins, 
a part of which is saponified and a part set free. By adding fats or oil 
to this liquid, a good-quality soap may be obtained. In short, the manu- 
facture of paper according to this method includes the following opera- 
tions: — Cutting; beating; soaking for 6 to 7 days; further grinding! 
expression in a hydraulic press (to eliminate water, chlorophyll and other 
by-products) ; separation and washing? .‘n the so-called hollandaise No. 2 ’’ 
machine ; and finally grinding. 


(i) Jmfml d’AifkuUufa praHqaef No. 45, Dec. ii 1910. 
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To treat 16 to 20 quintals- of dried broom in one day, and obtain a 
yield calculated at 12 to 14 quintals of paper pulp, the following plant is 
necessary 2 cutters, 3 cylinder crushers, 2 Itydraulic presses, 4 hollan- 
daise machines, and 2 grinding macliiues. 

Apart from the residue formed in the alkaline liquid, the infusion 
leaves a definite residue composed of chlorophyll and gum which will yield 
38 kg. of good-quality soap per quintal of pulp. 

Considering that with maceration and steeping, a yield of as much 
as 75 % is obtained from fibrous vegetable materials (straw, bamboo, etc.), 
it is evident that the utilisation of broom as a source of pulp supply 
constitutes a valuable supplement to forest trees whose exploitation 
will only be possible after a considerable time (i). 

98 8 - The Origin of the Cider Apples Cultivated in Normandy and Brittany. — Che- 
valier, A. ill the Compies nuidus dc VAc-.ukmie dcs Sciences^ Vol. ClyXXr, No. ri, pp. 521* 
523. Paris, Sept. 13, 1920. 

There used to exist, according to certain authors, several thousand 
varieties of cider apples in France, but their origin is little known. Up to 
the end of the last century the existence of only one species was known, viz., 
Malm Lanilr., which combined the qualities of the wild and 

the cultivated apple, but not including those from the Eastern Asiatic and 
North American Malm, which are very diferent species. Under the present 
state of scientific knowledge it appears necessary to split Maks communis 
into four elementary types which can be crossed and produce numerous 
fertile races from which the different cultivated species originate. These 
are M, acerla Merat. the M. dasyphylla Borkh. and M, praecox Borkh, 
(the last two being often combined under the name M. pumila Mill.), and 
]\L prunifoUa, 

The species Af. acerha was created in 1815 by Mfrat for the apple 
trees which grow wild in nearly all the European forests. It had already 
been classified as M, sylvesiris Miller (1759) and M. spinosa Roussel (r8o6). 
The latter, being the oldest name, should be retained. 

It is generally supposed that French cider apples have been derived 
from M. acerha and the eating apples from M. dasyphylla. However, the 
author, after examining numerous specimens of cider apples in the west 
of France concluded that they have all sprung from M. dasyphylla. 

M. acerha has grown wild in the forest of. Europe since very ancient 
times. Apparently it was the only species used for making cider up to the 
IX century ; it was not cultivated but the apples were gathered in the woods. 
The good Normandy cider apples sprung from grafts brought from the 
north of Spain (Biscay and Asturia), and persisted a long time. It was 
between the XIVth and XVIlth centuries that the cultivation of the cider 
apple extended to a large part of Normandy and Britany: The species 
introduced from Spain was M. dasyphylla, which originated in Armenia 
.and Turkestan, where G. Capus found it in 1881, growing wild in the fo- 


(i) Another species of broom [Spariium jimctiim) has been used as a paper-making ma- 
teiial. vSee A*., Feb., 1920, No. 204, {Ed,). 
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rests ; its cultivation lias spread around the Mediterranean basin from 
the earliest times. 

M, 'praecox is the “ Pommier Paradis ” or Pommier Saint Jean/' 
which is used by horticulturists as a stock to obtain the dwarf garden va- 
rieties. It originally came from Southern Russia and from Asia Minor, 
and appears to have been introduced into Plurope at the time of the Cru- 
sades. 

M, pruni folia is a native of Central Asia and its cultivation has spread, 
on the one hand towards Russia and vSiberia, and on the other towards 
China and Japan (i). 

The four species cited and their various descendants, about which 
little is known as yet, transformed by cultivation and inter -h3dnidisation, 
have furnished many varieties of cultivated apples. 

Occasional^ the nurseries show recessives presenting almost pure 
parental characters. M. haccata Borkh. and other microcarpoiis Asiatic 
species, when crossed with the modern cultivated varieties have yielded 
new ones able to withstand cold and which are increasingly cultivated 
in Canada. But these have not yet been tried in the mountains or the 
North-West of France, although they o.ffer good prospects for these regions. 

989 - Wild Apples at Tran-Hilin, Laos (2). — Kieville, n., in the BulkUn arricole de 

rimfitut Sctentdfiqne de Su'i.on, Vol. II, No. r, pp. 204-21 1. vSaigon, July, T920. 

There are many species of wild apple at Tran-Ninh and complete 
specimens have been sent to M. A. Chevatukr (Director of the Institut 
vScientifique de Saigon) with a view to their botanical determination. 

The author gives the main characteristics of four species : — 

Species I {Sample N^. 7). •— First branches commence 2 in., abo\e 
the^ ground when grown in the open air, and in the forest S m . , abo\"e 
the ground. Wood hard and yellow amber in colour, grain fine and close. 

In 1920, flowering commenced on March i, and lasted 8 da^^s. Tlie 
fruit was ripe at the beginning of October, and picking lasted one month. 

The apples are round, bell-shaped near the stalk, yellow, and possess 
a pleasant odour; the JivSh is too bitter for use at the table, but when su- 
gared and roasted it is qui'e good. These apples make excellent cider. 
The trees are ver}’^ productive, mature specimens giving 500 kg., of fruit 
at the rate of 15 apples per kg. (66 gm., per apple). 

Species II {Sample Nos, 10 and ii) — Trees as much as 12 in., 
higln in 1919, commence flow^ering on March 20 ; ripening begins at the 


(1) See i?., Jiily-Aug,, 1920, Nos. 760 and 761. (Ed,) 

(2) The question of the cuUivation of European fruit trees in Itido> China is being 
folloived np by MM. Chevalier and AU^H^ille. Already these authors have published 
several articles on this subject: — Fruit cultivation in Indo China. A‘., July Sex>t., 1919, 
No. The cider apple of the high plateaux of Indo-China. Ibid,, NO; 909. Research 
on the Amygdalaceae and hardy apples of Jndo-China and south China, A. Jtily-Aug. 1920, 
No, 760. See also the note 'by M. Retie on Fruit trees of. Tonkin, A., Jan., 1920, 
No. 58. {Ed.) 
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end of Octobef and lasts one montli. Fruit round, larger than the pre- 
ceecling- ones, and giving 12 apples per kg. (S3 giii. per apple). 

vSrrxms III {Sample No. 13). Fruit like a quince in form. Flowered 
in 1920 between March 20 and 27. but no fruit was set on the old trees. 

vSPECins IV {Sample No. 14). ~ Fruit elongated, yellow, and perfumed. 
Ripening from the end of October to the end of November. 

As regards fertilisation, the late varieties of fruit whose flowers are 
subject to rainstorms, give very irregular yields. 

The wild apple exists at Chapa, in the province of Rao-Kay, and 
thus grows at an altitude of 1400 metres ; at Tran-Ninh it grows at I200~ 
1300 metres. It growls very scattered ; its natural habitat seems to be 
in the forests but it is also found around the Pagodas, probably planted 
there b}’' the Bonzes. At the Agricultural Station of Xieng-Khouaiig, 
an orchard was started from seedlings. The best time for this is February, 
when there is no fear of frost. The seeds, covered with fine earth to a 
depth of I to 2 cm., take roughty one month to spring up in the open, 
provided they are watered lightly and regularly. When the seedlings 
reached 30 cm., in height, they are transplanted to the nurseries 50-70 cm., 
apart. As the3^ fear the sun they must be shaded while young or sprayed 
with lime-wash ; the suckers should be cut off. 

Final planting can take place in the second year, in December or 
Janitar}!^ after a preliminary lime- wash to protect the thin bark from the 
sun. The}" are pruned at a height of 2 m., in order to help the fruit- 
ing branches to develop. The trees begin to yield fruit about their loth 
or I 2 th year. 

The author has not succeeded in grafting the wild apple with French 
varieties. 

Fie has made excellent ciders, both dry and foaming, from the wild 
apples of Iran-Ninh, and describes the method of preparation. The 
apples can also be dried according to the author’s method (i), a hundred 
kg., of fresh fruit giving 20 kg., of dry slices. Dried apples may also be used 
for cider-making, but tile result is not as successful as when fresh fruit 
is used. 

The author suggests that the planting of wild apple trees along the 
roads of the higher regions of Indo-China should be given a trial by the 
Administration, in a way similar to that employed in Normandy and in 
several departments of France. . * 

990 ™ Parthenocarpy in the Apple-Tree. — -Manari5si, a, and romagnoli, g., in 11 €ai~ 
/mi/o?r,'Ycar 66, No. 22, pp. 52 i- 5 - 25 > 3, Ctisale Konferrato, Augnst lu, 1920, 

It is well known that the fruit of the apple-tree, like that of the pear 
and some other trees, can develop without fertilisation having taken place. 
Such fruit not only differs from the normal product in being seedless, but 
in its shape, which is frequently characteristic, thus enabling it to be dis- 
tinguished during the early stages of growth. 


(1) See R., Jan., 1920, No. 121. (Ed.) 
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Partheiiocarp}^ is of direct practical interest, for seedlcvss varieties 
are the best to cultivate, being less subject to those external factors that 
hinder or prevent regular fertilisation. 

Seedless fruit cannot, however, be obtained from all varieties of 
fruit-trees. R. Ew:Ert (Bliitenbiologie und Tragbarkeit unserer Obsta- 
baume, in LandwirischaftUchc Jahrbiicher, Vol. XXXV, Parts 1-2, pp. 259- 
257, 1906 ; Die Parthenokarpie oder Jungfernfruchtigkeit der Obstbaiinie, 
Berlin, 1907 ; Netiere Untersuchungen fiber Parthenokarpie bei Obstbaii- 
men und einigen andereii fruchttragenden Gewachsen, in Landwirtschaftliche 
Jahf hitcher, Vol. XXXVIII, Parts 5-6, pp. 767-839, 1919) recognised the 
parthenocarpy of the Cellini and Charlamowsld varieties (Borowitski x Dit- 
chesse d'Oldenbourg) ; i\Ir. Desue (Gordon Corrie, in T'he Journal of He- 
redity, Vol. VII, pp. 365-369, Washington, 1916) adds the Lord Derby 
variety, and Sig. Maharesi (Contribnto alio studio della partenocarpia 
nel pero e nel melo, in BoUetiino deW Associazione orticola professionale 
italiana, No. 6, San Remo, June, 1915) adds yellow Belfiore. Amongst" 
varieties with incomplete parthenocarpy, M. EwERt classes Golden Winter 
Pearniain and Summer Calville de Fraas, but Sig. Manaresi has shown 
that, in all probability, the former should be omitted from the list. Ac- 
cording to Mr. Ewart, no parthenocarpy exists in the following varieties: — 
Cox's Orange, Wliite Astrakan, Bismarck, White Winter Calville, Hawthorn- 
den, Langton Incomparable, Emperor Alexander, E<^rd Sufiield, Cox 
Pomone, Bownton Poppina, Eondon Poppina, Baumann Reinette, R. 
Burchardt, R. de Eaiidsberg, Skiliankowoi ; and according to Sig. MaistAt 
REES i’s investigations, Antonowka and Reinette of Champagne. 

The authors have continued the search for parthenocarpic varieties 
of apple-trees, and carried out experiments in 1915 and 1916, partly in 
the Garden of the Royal Agricultural College at Bologna, and partly in 
an orchard belonging to the Bologna Horticiiltural Establishment of 
Boxfigeioei and Son. These experiments were made in the manner advis- 
ed by M, Ewert : the fertilisation of the ovules was prevented by cover- 
ing the stigmata of the flowers some days before they opened, with a .so- 
lution of sodium silicate or some other substance which b}^ its mechanical 
and chemical action completely hinders the germination of the pollen. 
It is .sufficient to carry out this operation on a small number of the flowers, 
choosing the finest and earliest, and removing the others, as well as 
all latet formed blossoms. Near the tree thus treated, there will be 
one or more specimens with intact flowers, which can thus serve as 
controls. 

The results of these experiments w^ere as follows : — The varieties 
Francescoiia and Graham's Royal Jubilee are parthenocarpic; vStarr and 
Stump ate partially parthenocarpic ; there is no parthenocarpy in Calville, 
Fanquet, Hone>q Noire de David, Red Pearmain, Prefet Goully, Quetier, 
Rambour de Winnitxa, Reinette, and Zolotoi Kourski. 

In order for these results to be of general application, they will have 
to be confirmed by experiments carried put in other years and different 
places, as’ they are npt everywhere the same. 

, ■■ ■ V ’ , '' , V ^ '' 
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991 - Observation on tie Apricot and Some Other Trees of Eastern Morocco^ — t>u- 

CEfvLiER, U. ( Prof, at tht ^taisoii-CarrOe School ol Agriciiliure, Algierri), in Revue Ho/tif'ole 
(fAl eriv, Year XXI \', Xos. 3-4-5? PP- ^ 5 - 5 U Algiers, ItCardi-ApriPKaj", 1920 

111 some parts of liast Morocco, apricot trees attain an unusual size, 
some of them measuring over 3 in., in girth ; the author hiiiiself saw one 
with a diameter of i metre. 

The author suggests the formation of orchards and the planting of 
row of different trees on either side of the roads in damp or irrigated di- 
stricts. Amongst the local species most adapted to this xnirpose are the 
‘‘ betaum/' nettle tree, carob, white poplar, olive, tamarisk, and date palm. 

The orchards would not only produce a large quantity of apricots 
that could be used fresh, but would support a canning industry. Apricot 
jiaste, fruit preserves (such as are made at Orleaiisville and Relizane), 
and dried apricots could all be made, thanks to the dryness and heat that 
prevail in Eastern Morocco at the end of Ma}" and in June, which is the 
time w^hen the fruit rixiens. 

The author also gives the results of his observations on apricots in 
1916-17, with the object of drawing the attention of fruit-growlers to the 
present condition of the different varieties. 

As grafting is never jiractised by the natives, the number of varieties 
is considerable, and some of the fruit is remarkably beautiful and fine. 
In the markets (esepcially at Taourirt, for instance), there are fruits of 
every shape (spherical, oval, flattened) and of variable size, from the 
‘‘ mech mech which are not much larger than billiard-balls, to apricots 
that would be in no wise inferior to the best improved French varieties, 
if more attention were given to the trees. The bright colouring of certain 
fruits is most striking ; the colour and flavour of the pulp is also very 
variable. 

The existence of these differently shaped fruits greatly increases the 
interest of the study of the ax^ricot in Eastern Morocco, where the systema- 
tic choice of native varieties, without in any ways interfering with the expe- 
riments in improving existing varieties which are habitually carried out 
in new countries, would no doubt lead to the production of more uniform 
fruits, and at the same time, inix:)rove their quality, as the soils of certain 
valleys, amongst others of Oued Za, are very suited to the cultivation 
of the apricot-tree, and also to that of the fig. 

The fig is still more commonly grown than the axuicot. In the Oued 
Za valley, magnificent and very distinct varieties are to be seen. The 
fruit is delicious and is of all possible colours and shapes Ribbed, 
green or violet, plum, yellowish-green, glaircous ; elongated, pear-shaped, 
spherical, conical, flattened, etc. The fig-tree is worth carejul study, in 
order to make known its best varieties. Its fruit begins to ripen at a time 
when the apricot crox> partly over, therefore the two kinds of trees could 
be worked in together, and would be a source of considerable revenue 
to the districts. 

Other fruit-trees, such as olives, > vines, pears, etc., are also worthy 
of 'interest. ■ ' ' . 
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Tile aiitlior gives a botanical description of tlie varieties of apricots 
based cliiefly 011 tlie characters of the stone. He mentions the obvServa- 
tions of numerous writers which form an extensive bibliography. 

The cultivation of fruit-trees, especially of the apricot, ought to be 
greatly extended in Eastern Morocco. Apricot-growing is necessarily 
limited by the water-suppljG although the tree is not dependent on irriga- 
tion, in fact being often cultivated without it in the mountains of Al- 
geria ; in the plains, one or two waterings suffice. The climatic condition, 
iimst, however, be taken into consideration, for early flowering makes the 
apricot very susceptible to frost. 

The cultivation of the apricot is very remunerative, and it is not more 
difficult to grow than other fruit-trees, such as the orange, or the Japanese 
medlar. Further, there will always be a ready sale for the delicious pre- 
serves, etc. made from the fruit, 

992 - PithecolobiumSaman^'FoidJgB Tree lor Tropical Countries.— - Sec No y/o 

oi this Review. {Ed.) 

993 First List of Vines with Female Flowers. — Sannino, it a., in Rivkia di Ampe. 

Year I, No. 13, pp. 1H9-191 , Alba-Iyivonio, July i, 1920. 

Most of the vines cultivated for their grapes are hermaphrodite, and 
those with female flowers are in the minority. 

. The two kinds of flowers are distinguished by their stamens, which 
are long and almost straight in hermaphrodite flowers, and short and 
folded over the ovary in female flowers. Further, the anthers of the for- 
mer contain much fertile pollen ; those of the latter contain little pollen 
and that is sterile. 

Amongst vines growing from seed, like wild vines, plants with male 
flowers are also found. They are without a central ovary but their stamens 
resemble those of hermaphrodite flowers. It is known that such vines bear 
clusters but no grapes, as fruit-dropping is the sure and inevitable rule. 

Vines with hermaphrodite flowers are little if at all subject to non- 
setting, for if their flowers are not fertilised by fertile pollen from other 
vines (which is the most common form of cross-pollination), they are fer- 
tilised by their own (direct fertilisation). 

The non-setting of vines with hermaphrodite flowers is due to sterile 
pollen, is spite of the conformation of the flowers, as the author observed 
at Catania, in the case of sterile stocks of “ Catarratto 

Vines with female flowers ate subject to non-setting in rainy years, 
because they are not fertilised by the pollen of other varieties, and their 
own pollen is sterile. Kon-settiug may also take place in fine weather, 
should the female flowers open mudi later than other flowers with fertile 
pollen. Such is the case with a nameless variety that the author found 
in flower in 1893, at Mercato S. Severino (Salerno), early in July, when 
the grapes of the other vines were already of considerable size. 

A list of vines with female flowers is not without practical utility, 
for in the greater number of cases, such vines are subject to non-setting 
to a greateri ot less extent, and thus their yield is variable. Therefore, 
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the author considers it worth while to publish this first clist'', compiled 
from the Rovasbnda collection and from the other vines at the Alba 
Vine-gro’Wing vScliool. The list is not complete ; the Vitis Lahmsca direct 
bearers are still wanting as well as many recent direct bearers obtained 
by artificial crossing in the experiments of M. Coudkrc and other French 
and Italian invOvStigators. 

This list becomes of additional importance, when the structure of the 
flowers is correlated with setting and non-setting, and with the extent 
of the latter. ■ 

Cases of non-setting are not very common in hermaphrodite flowers, 
but it occurs not only in Catarratto '' in Sicily, but also in “ Cabaret/ 
especially vrhen this \^ariety is grown on its own roots. 

In the study of vines, the characters of the flowers are some of the 
most constant characters of the plant ; for this reason, a vine with female 
flowers, when propagated by cuttings, layering, or grafting, will always 
bear female flow^ers. This fact will be ver3^ useful in distinguishing a vine 
with female flow^'ers, which cannot be mistaken for others bearing herma- 
phrodite blossoms. 

The list in question is given below : ‘ — 


iVibally Isium 
meatico dc Corcega 
iVlionza de Bolonia 
Altik 
Augibi 

Aiigibi de graiios redondos 
Bakator 

Bastarda de Hadcra 
Belliiio 
Biauai grossa 
Bicaiie 

Blaac d’Aiiibre 
Bragere blaiic 
Ctmipanella del Vewavio 
Catarratto 
Catalatiesca blanca 
Catalanesca esferica 
Cavarara 

Crasola de l-'avara 
Cliasselas de Pondiehery 
'Cliasselas Ctmxal Baiaarmora 
CiaousS' 

Coarna Neagra 

Cola Giovanni du Vesiive 

Cross u. lo Firovaiio 

Diamanttraube 

Bzolikoori 

Due de Magenta 

Durabale 


Porceila 

Forlonio di Basilicata 
Granella 

Gentile negra de Fermo 
Greca rosea 

Gros Guillamne de Nantes 
Gros ne^o oval 
Gros Ribier 
line VO clc gate 
Kakonr bigasse 
Bambrusco de Sorbara extra 
lyUcone blaucu 
iMadeleiiie aiigevinc 
Maddalena reale Firovaiio 
Malvasia de Asti 
Malvasia dc Candia 
Kalvasia negxa 

Malvasia negi'a de Nizza Moiiferrato 

Malvasia negra precoz 

Malvasia negra dc Pinerolo 

Malvasia de la Cliartreuse 

Malvasia de la Drdnie 

Maredial Bosquet 

Mailarquin 

Mercoff 

Montepnldano del Pianionte 
MoriUoii panadie 
Moscatel de Naples 
Moscatel negro 
Mnscadet du Tam 


[ 99 *] 
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Negru Vcrlor 

Raisin Prune 

N einorin blaiic 

Rossera 

Nera ovale Garneroiic 

Rossetto 

N'licidclaricu de lazxo 

Sanginella 

Occhio di Pern ice 

Barfejer dc \Veszpriii 

Olivella 

Sxnit iV'uilvasier 

Olivette iiegra 

Semis Beson 

Olivette noire ha live 

Sin nombre 

Paloppti bianco 

Scroscra d’.Viexandrie 

Pepin d’Hispahan rouge 

Sultana 

Perroiie 

Taggia blaiica 

Precoz de Capiat 

Ten*et bourret 

I^ctrisi negro de Hilazzo 

Trebbiano dc Rome 

PiccoHt cle Treviso 

Treggia di Finalborgo 

Pis de Chevre blanc 

Vau der bahn 

Foul sard negro 

Vetrancouc noir de V^esuv''e 

Pumestra 

Villa Pasini 

ITiracslra niura 

Vulpea 

Rattagliau 

Zeddo faux de Idnerolo 

Regina de' Cerdeha 



The uva molle '' is a white table-grape that keeps a lo#| time 
and is grown at Moiitaldo Roero (Alba district) and in two or three 
adjoining coiimiunes. It is not mentioned either in Rovasenoa’s Saggio 
di uid ampelografia univcfsalc, nor in the French edition of the work, 
although it figures in a short list compiled by Rovaskintba on the occa- 
sion of a Meeting of the provincial Ampelographical Committee held at 
Alba ill 1875, where it is entered under the name of “ uva molle.” 

The so-called uva molle ” variety is interesting, because it has fe- 
male flowers with sterile pollen that will not germinate in a 10 % sugar- 
solution, as the author observed in the spring of 1920. The vine gives 
a certain crop, if it flowers in fine weather, as the vine-growers of Montaldo 
Roero know. This year, it flowered early during beautiful weather, and 
on June 4, the clusters had , already formed, there being no sign of fruit- 
dropping. 

yij4 - Italian Riesling and Rhenish Riesling, — 1-. a., in the A/rA/cf t/i Amin • 

lo;;rafia, Year I, Ko. 12, pp. Alba-lAvoriio, June 15, ruern 

After 1893, many vineyards in Venetia, especially in the Province 
of Treviso, w^ere planted with low, specialised \dnes. Those growing on 
the plain have now disappeared; some were pulled up, and others thinned 
out, or grown higher. 

Pheneb and German vines were planted nearly everywhere, amongst 
those most grown, being the Italian Riesling or Walsehriesling of the Ger- 
mans and Austrians. This is a rather weak vine, but produces a heavy 
crop of sweet grapes ripening at the third early period of Piteeiat, and 
in Venetia, at the beginning of October. In rainy years, its ripening 
is delayed, but its sugar content never falls below 18 %. 

The Italian Riesling wine, is straw-coloured or light yellow, according 
as to whether it is made from must alone, or from must with the addi- 
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tioii of tfie grape-skins ; it has a good vinous smell, and a dry, slightly 
bitter taste. It is rich in extract, and has the right amount of acidity. 
Mixed with Verdiso wdne, it increases the alcohol content of the latter 
and percept^bl}^ improves it. A fine wine, aging when bottled, is also 
made from Italian Riesling grapes, but owing to its deiicieiicy in the cha- 
racteristic bouquet and necessary flavour, it does not rank high amongst 
other white wines of good quality. These defects may perhaps be due 
to the soil, which in the “ Trevigiano,"' contains little or no calcimii car- 
bonate. 

The Rhenish Riesling produces better wine on the same soil. As its 
name denotes, it comes from the banks of the Rhine, and some of the finest 
rvhite wines are made from its grapes. In the Venetian vineyards of Ita- 
lian Riesling vines, there are always some stocks of the Rhenish Riesling 
variety. These are distinguished by their great vigour the colour of the 
woody shoots, which are brownish- red, whereas they are yellow in the 
Italian vines. The greatest difierences occur in the buds, leaves, and ber- 
ries. In the Rhen'sh Riesling, the small leaves of the tip of the herbaceous 
shoot are violet-red, and in the Italian Riesling they are greenish-yellow. 
The leaves of the Rhenish variety are dark-green, thick, vesicular, entire 
or trilobate, rounded, with a red centre to the veins and thick down on 
the upper surface. The leaves of the Italian vine are pale-green, thin, 
smooth, with five lobes, sharp teeth and have a thin down on the lower 
surface. 

Putting aside the differences in the bunches, there are two points 
about the berries that prevent the vines being confused. The grape of 
the Rhenish Riesling has a greenish skin turning golden-yellow where 
most opposed to the sun, and it is covered all over with numerous dark 
dots. The skin of the Italian Riesling is only yellow at onf spot, the pistil, 
exactly opposite to the point of the insertionof the peduncle. The pulp 
of the Rlieiiish grape is fleshy, and it has a slight, very pleasant odour ; 
the flesh of the Italian grape is soft and devoid of aroma. 

These differences are clearly pointed out by MonoK [Ampelogmfia, 
Vol. 2, pp. 1036-1039), and are shown by the two fine, accurate plates in 
R. and Ik Gokthe's Atlas (Pi. V and PL XIX) the dqts on the berry in the 
one case and not in the other, prevent pickers, who know nothing of the 
leaf-characters, from making any mistake betw'^een the two varieties at 
the vintage-time. 

The Rhenish Riesling has not been as jpopular in Italy as the Italian 
Riesling, though it produces a better wine. In “ Trevigiano ", and other 
Xorthern provinces, it is little or not at all grown. It should, however, 
be preferred to the Italian variety in districts, like the hills of Broni (Pa- 
via), where the soil is calcareous. 

The Rhenish vine is equally productive when grown with spurs, there- 
fore an attempt should be made to prune it in the form of horizontal 
cordons with spurs, which are much more satisfactory than the tree-like 
forms, or long canes. 



•VINE CROWTNG 


1130 

Both varieties of vine are subject to grey iiiould in tlie grapes caused* 
by Boirytis cifwJr^i ; they should therefore be grown in exposed, well- 
ventilated, and dry places. 

Root-rot, due to Demaiophora, was very prevalent at Coiiegliano, 
dll a vineyard of Italian and Rhenisli Riesling vines vSiiiiated on the plain. 
It, however, only attacked the former variety, the Rhenish vines remaining 
perfectly health^ and growing vigorously. This strong growth of the 
Rlienish Riesling, which ripens some days earlier than the Italian Riesling, 
has been observed wherever the former is cultivated. . 

995 - Tile Tokay Vines Cultivated in Italy. — Banning, v. a., in Rivisfa di Ampelo,^nifi(i> 

Year I, No. II , pp. 1 57-15S. Alba-Uivonio, June, i, iQeo. 

The importation of foreign 'vines into Italy has contributed greatly 
to the confusion of the nomenclature. 

A white vine, found by the author in many localities between the 
Piave and the Tagliamento, is very widely grown in Venetia under the 
name of Tokay. 

One of the first Toka5^ vines notified is at Portogruaro where, 
on the estate of the Duke della Grazia, an excellent’' wine is made from 
the grapes. It is white, and contains ovhr ii % alcohol, but it soon be- 
comes ropy. The wine is obtained by fermenting the must alone, therefore 
the author advises the addition of tannin, and subsequently of gelatine ; 
by these means, satisfactory results are obtained, even in consecutive 
years. 

Oil visiting the estate in September, the author found that the vines 
are planted in radiating lines, in vineyards situated on the banks of the 
canals uniting the Portogruaro district with the Venetian lagoon. The 
vines are the same variaties as those cultivated in the Conegliano district, 
where they go by the name of *1 Tokay/' The author was informed that 
they had been brought by Hungarian horse-dealers w^ho, even after 1866, 
visited the markets of Venetia. 

Hamng been taken to Alba, in 1911, this vine, under the name of 
Sauvignon, was cultivated in the Ro'vasunda collection, and was found 
by the author to be identical with the Venetian variety known as Tokay." 
In order to prevent mistakes, it should, however, be called by the name 
it received at Alba. 

In Venetia, the Sauvignon variety is both strong and hardy, producing 
a large crop of excellent grapes. If it be remembered that, at Portogruaro 
on the edge of the marshes, this \diie when grown high and well pruned 
like vines on radiating cordons, yields an excellent wine, it will readily 
be understood how profitable it would be to extend its cultivation, not 
only to the plain where the Verdiso grapes grow badly and are very 
subject to mildew, but also to the hill-sides. It is always best to grow it 
in radiating lines. 

Another Tokay, grown in Venetia and other provinces of Italy is 
Rurmint, which really comes from Hungary, where it produces the Tokay 
wines. There is a good coloured plate of Rnrmint (No. 13 in H. and R. 
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GoEI^hes* Atlas) wHcli gives tlie most striking characters of its hairy leaf 
with its involute edges, folded over on the upper surface, thus revealing 
the soft Arelvet of the lower side without the necessity of turning over the 
lamina. Fiirmiiit ought to he grown in Venetia, if only for the prepara- 
tion of “ villi santi/' which are very similar to Tohay. 

The great defect of Furniint is that , its has close-set bunches of small 
acid berries. It would therefore be well to choose cuttings from the shoots 
with the best bunches and, if possible, those free from this drawback. It 
is iiecessar}’^ to use plenty of superphosphates in the fertilisers. 

In Venetia, the grey Pinot variety is also cultivated under the name 
of Tokay, and this name is used in Switzerland, Savoy, and Piedmont ; 
it is also found in the Luxembourg Catalogue, and in the Catalogue of Mar- 
quis InCIvSA. It is better, however, to keep the old name of grey Pinot 
for this vine. 

In Venetia, it produces' heavy crops of grapes with a large sugar con- 
tent. When grown in radiating lines on the plain near Sadie, it bears 
a large quantity of grapes with over 20 % of sugar. 


LIVESTOCK AND BREEDING 

996 - The Loco-Weed Disease. — marsh, C. D. (Physiologist, Pathological Division hygiene 
Bureau of Animal Inrlustty}, in U. 5 . Department of Agriculture, Furmefs BtiUclin 
No. 1054, pp. I >19, fige. II. Washington, D. C. July, 1919. 

The loco-weeds are leguminous plants growing in the arid and semi- 
arid regions of the west of the United States. They cause heavy losses 
amongst horses, cattle and sheep. The characteristic symptoms of loco 
poisoning are ; stupefication, irregularities in gait and mastication, paral- 
ysis, emaciation and eventually abstinence from all food, and then death. 

These symptoms are more marked with horses and cattle than with sheep. 

I<oco is generally supposed to predispose to abortion. 

Three distinct species of locoweeds are known white loco 
{Oxylropis Lamberii), “ purple loco " {Jistragakis moUissimus), and “ blue 
loco '' (A. di'physus). The second affects horses ; the third affects chiefly 
horses, but also cattle and sheep ; the first caiises heavy losses of all 3 classes 
of animals. 

While it is reasonably certain that other plants give rise to loco weed 
disease, the 3 already mentioned are responsible for most of the losses. 

Locoed animals may be cured by careful feeding (as for example with 
alfalfa and grain), but the cure is hastened by the use of Eoweer’s solution 
(daily doses of 4 to 6 drams or 20 c, c. for not less than one month) ; 
and strychnin given in hypodermic doses to cattle (9 to 12 mg. daily for 
one month or more). 

Locoweeds may be destroyed by digging, to, accomplish which it is 
necessary to cut the root 2 or 3 inches below grotmd level. It is advisable 
to keep the stock away from badly infested areas until the grass is 
started. • ' ' ' ■ 
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997 - “Coffee Bean” (Daubenionia longifolia)mA. Astragalus ieirapie- 

ras. Sheep Poisoning Leguminosae. — The Pniiuar, Voi. ii, No. i, pp. 31-32, 

figs. Denver, Jiiiie, 

Tli^ discovery of a new sheep poisoning plant from the southern 
States of North America identified as Dauhentonia lofigifoha “ coffee bean 
has been notified. 

The second species noticed, namely, Astragalus tetraptcrus, related to 
the locoes, has so far been observed only in the foothills of southern Utah 
and western Nevada, where it occurs in scattered patches, and never in 
large quantities. The animal staggers as it walks, and the plant is injurious 
to cattle, vsheep and probably also to horses. 

The symptoms caused by eating this poisonous weed are not espe- 
cially characteristic. 

\\dien other forage is lacking, the best preventive is to remove the 
animals to pasture where they can get abundant feed. 

99B - Horse Sickness in the Belgian Congo. — vau^ sacrghen, r. (Directem* du 

naboratoire de medicine veterinaire de Zambi, bower Congo), in Bulletin a^ricoU du 

Coiv;o VoL X, Nos. 1-4, pp. 362-172. Brussels, March-December, 3 91 9. 

'' Horse sickness '' has been known for over a century in South Africa, 
especially in Cape Colony, as well as in German West Africa, and in Rho- 
desia, where it has destroyed as many as 90 % of the equine population. 
In 1917, this disease made its appearance in the Horsebreeding Section of 
the Agricultural College at Zambi (Rower Congo). 

The horse is the animal most attacked, mules and hinnies being less 
susceptible, whilst the donkey enjoys a still greater degree of immunity. 
The malady produces fe^^-er in goats and sheep ; it does not, however, 
affect man. The pathenogenetic agent is ultramicroscopic, and is found 
not only in the blood, but also in the exudates and bronchial secretions. 
Blood from the heart of a fcetui: borne by a mother suffering irom horse 
sickness '' can induce the disease. 

The virus is one of the polyvalent type. According to TheJIBBR 
and Koch, the disease is inoculated by Anopheles and Stegomia ; RmNUCKE 
believes that it is spread by means of ticks. WibbiAM found epizootic 
‘‘ horse^sickness in a district where the only heniatophagoiis insect was 
Lypefiosa minuta ; Schubhrg and Kuhn have produced the disease in 
horses by means of Stomoxis. 

Some days before death, the temperature of the infected animal rises 
to from 40 to 40.9^ C. The animal is depressed ; the mucous membranes 
are much congested, there is great difficulty in breathing, and in some cases 
a frothy mucus like beaten-up white of egg issues /rom the nostrils. The 
oedemata of the head and lips are very irregular. The animal does not 
lose its appetite, but death is occasioned by suffocation. 

Post-mortem examination reveals that the blood is black and asphyxic, 
and infiltrations of an amber-coloured, gelatinous liquid are found in the 
interstices of the muscles ; very often a large quantity, sonietimevS several 
htres, of amber liquid is found in the pleural cavity. The pericardium, 
which is greatly distended, is surrounded at the base with a gelatinous 
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amber substance, wbicb is also found in the coronal veins, and on. the 
valves of the heart. The most constant lesion is that affecting the mucous 
membrane of the right ml-de-sac of the stomach and the pylorus ; this 
membrane is very hemorrhagic, and covered with large discoloured patches 
or ecchymoses. The mucous membranes of the colon and caecum are 
likewise very hemorrhagic. 

The author is of opinion that the malady was spread in the Belgian 
Congo by sheep infected with heart-water „ and introduced from Angola 
in 1917. This is rendered probable by the fact that previous to the impor- 
tation of these animals, horse-sickness '' was unknown. Further, if 
20 cc. of pericardial fluid taken from a sheep showing symptoms of “ heart- 
water ” are injected into a horse, the latter dies with all the symptoms 
and lesions that characterise '' horse-sickness.'' EdingtojST and MoRTpN 
CouTTvS believe the diseases to be identical, but TheiuKk and vStockmaI^tn 
do not think that the same virus is the etiological cause. The author, 
liowever, is convinced, and his experiments confirm his belief, that “ horse- 
sickness " and " heart-^vater " are two varieties of the same virus, of which 
there are distinct races and varieties. Equidae entirely hyperimniunised 
to one form, can fall victims to another. The horse would be as susceptible 
to ” heart- water " as to “ horse-sickness ", but in its passage through 
EquMae, the heart- water \drus would lose much of its virulence for rumi- 
nants. 

According to Coutbiirg, the tick transmitting the disease is Amhlyom- 
ma hebraemn, which does not exist in Zambi. 

The author believes that the disease is spread not only by Anopheles, 
Stegomia Lyperosia, and Stomdxis, but also by other blood-sucking para- 
sites, and amongst them, a Kemocera of the genus CuUcoides, which is 
only seen in the early morning, and Tabanus. 

The horse is the animal most susceptible to the malady. Senegal 
horses are more resistant than others. 

Mules bred from a Belgian mare are less resistant than those with 
a Senegal mare for a mother. 

Swine, rabbits, and guinea-pigs do not contract the disease. 

There is only one treatment, and that is a preventive consisting 
of strong doses of concentrated camphorated oils ; 10 to 20 gm. of camphor 
administered in the form of a subcutaneous injection have given good 
results, especially in chronic cases. 

It appears that an animal can be rendered immune by progressive 
injections of serum taken from a horse that has succumbed to “ horse- 
sickness." The serum must be mixed with half its own volume of glycerin, 
and vsubmitted for 12 hours to the action of a quarter of its volume of ether, 

099 - AntMnfectioni Power and Bacteriotropie Action of AntlStreptoeoecie Seruim 
Prepared from Living or Dead Bacteria. — Carpano, h. (Director of the Military, 
fkicteriological Daboralory of Rome), iti Anmli d’lgiene, Year XXX, Nos. 3-4, pp, 164" 
16H, Rome, March' April, 1920, 

The preparation of the anti-streptococcic serum. used for the immun- 
isation of horses presents many difficulties when living cultures of virulent 

[»®8-S9'0] 
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forms are employed. Tliis is due to the fact that .sometimes, for reasons 
at present not wholly understood (fall of external temperature, fatigue, 
contusions, etc.), the animals become seriously ill after inoculation, and may 
actnall^^ die of true septcaemia, even w^hen they are serum-producers '' 
that have attained a high degree oi immunity. 

Seeing that cultures of streptococci killed by heat are, on the contrary, 
well tolerated by horses, , the author proposed do discover whether they 
could not be used instead of living cultures in making anti-streptococcic 
serum. The}^ therefore made two serums with cultures of living and of 
dead bacteria respectiveh^ and studied their anti-infection effect on 
rabbits. 

The results clearly showed that the serum prepared from li\nng cul- 
tures had a stronger immtmising effect than that made from dead strepto- 
cocci. On the other hand, the hacteriotropic power of the two serums was 
nearly equal. The opsonic index of the serum prepared with dead bacteria 
w^as 3.72, as against 4.86 in the case of that made from liviug bacteria. 

ITom his experiments taken as a whole, the author draws the follow- 
ing conclusions : — 

(1) The hacteriotropic action of anti-streptococcic serum prepared 
from dead bacteria is almost the same as that of serum obtained from liv- 
ing streptococci. 

(2) The anti-infection action of antistreptococcic serum obtained 
by immunising the serum-producing animal with living bacteria is much 
stronger than that of serum prepared from dead streptococci ; for this 
reason, although the former method is attended with the great difficulties 
inseparable from th^^use of living cultures, it is much to be preferred to 
the latter, on account of the greater efficacy of the product. 

(3) Between the hacteriotropic action and the a nil- infection poioer 
of the anti-streptococcic serum, no complete parallelism therefore exists, 
hence a bad opinion of the protective power of the serum itself would 
be formed if its bacteriotropic properties alone w’ere taken into 
account. 

xooo - Warble 'Files: Hypodetma Uneatum and //. hovts (i). — H'adwjm, 

S, (Chief Animal Patholo^st Ottawa, Ontario) in the iicpiulnuiil of A^rieuilure, Ctt- 
n'ld'i, He:iUh of Anim iis Bviinch, Scieiitijic zT.i)]}. 1-24, pi. 4-0.148. 2'). Ottawa. 

Juty, 19x9. 

The object of the experiments Wds to discover expedients to reduce 
the number of Warble Flies, and, consequently, the damage they occasion. 

Investigations were started in 1911 at Agassiz, British Columbia, 
and a summary is hete given of the subject matter of a series ot papers 
published by the author. The magnitude of the still unsolved problem 
is indicated. A description is given of both Hypoderma lineakmi and 
H. bovis including seasonal prevalence, o\uposition and its psychic effect 
on animals, aiid methods of penetration. 


(i) See i?, Feb. 1913, No. 144 ; R, Jiuie X014, No. 534 ; R. Sept. 19x4, No. 830. 
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Experiments made with the larvae of H, lineatum that they 

choose the easiest and most non-vascnlar tissues in their migrations (i) 
and it would seem probable that even when they are newly hatched, they 
"woiild have the same habits that they adopt in later migrations. If this 
is correct, probably they gain entrance to the oesophagus in the region 
of the throat. Xhe greatest number were found in the gullets during 
December, and they gradually diminished tmtil March, and then disap- 
peared from this region. In tracing their subsequent migration, direct 
evidence has been secured that the larvae make use of the posterior foramen 
to gain entrance to the neural canal, and are found in the soft areolar 
tissue which surrounds the dura mater. The larva evidently makes use 
of the canal as an easy means of access to the lumbar region. Ko larvae 
have been discovered in muscular tissue; they follow connective tissue 
exclusively. The mature larvae leave the animals backs from the early 
part of the year up to the first days of July. 

The periods for the 2 species have not been fully worked ont, but 
judging from records of the pupal period "'and the time of year the flies 
are on wing, H. lineatnm begins to emerge in February and finishes about 
May 1st. (eggs are laid during H. bovts begins about May ist. and 

ends approximately on July ist. The average pupal period is 32.5 days 
and for H. lineaium, a little less. 

In other countries no doubt variations in life history will be noticed, 
but the period spent by the larvae within the host must be of the same 
duration , owing to the uniform animal's temperatures. 

Advice is given to house animals duiing the heat of the day to prevent 
flies laying upon them. Warble grubs should be squeezed out as early 
as possible during the year to lessen the damage to animals and their 
hides. 

Co-operative measures are essential if the total eradication of the 
pest is attempted. 

looi - The Prevention and Treatment of ApMhic Fever by the Seruin or Blood of 
Animals Having Recovered from the Disease. — eebailly, c., in Comptes rendus 
de VAcadimie des Sciences, Vol. CENNI, No. 12, pp. 555-556. Paris, September 20, 1920. 

It has long been experimentally, known that anti-aphthic serum is ef- 
ficacious in the treatment of aphthic fever (i^EFFEHR, E.OXJX, Nocarb, and 
Valei^E) ; the method is, however, not generally adopted, on account of 
the difficulty of preparing a sufficient amount of very active serum. Serums 
obtained with difficulty by dint of h3T>^r-immunising animals by means of 
apthic virus or blood, have to be used in large doses, and are not much more 
active than the serum* of animals that have been cured of the diseases. 
The latter serum has been used by the author M.Berein, and several other 
verterinary surgeons. 

The serum was obtained by bleeding 5 animals that had recovered some 
ten days before from a serious attack of the disease. From 3 to 6 litres of 


(1) See R., Matcb 1914, No. 251 ; R., Kay 1914, No. 445. {Ed,) 
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Mood were taken from each animal. The serums were mixed and put into 
graduated bottles (each division marking 100 cc.) i gm., of carbolic acid 
being added to every 800 cc. of serum. 

For convenience sake, blood was generally used in place of serum ; 
in the above-mentioned bottles was put a solution consisting of 50 cc. water 
5 gm, sodium chloride + 3 gm. sodium citrate 1 gm. carbolic acid, and 
blood to make up 800 cc. ; this solution was carefully mixed. The blood thus 
prepared had to be injected within 48 hours. 

Mote than 500 animals, nearly all cattle, were treated, some with blood 
and others with serum. 

The results obtained were exceedingly good, both from the preventive 
and curative standpoints. No case’ of death occurred, but the immunity 
was of short duration. The amount of the mixture varies from 10 to 200 cc. 
according to the age of the animals, the strongest dose being for adults. 
After 8 days, the sub-cutaneous injection should be repeated. 

Slow intra-veinous injection of the serum is most efficacious. 

1002 - ¥iralenee of the Milk of Animals Suffering from Aphthie Fever. — i^ebauxy 

C., ia CompUs rendus de PAcademie de& Sciences, Vol. CI<XX, 3 SIo. 6, pp. 372-375. Paris, 

August 9, 1920. ^ ^ 

It has long been known that the milk of animals suSering from apthic 
fever is contaminated with the virus of the disease. This was attributed to 
the presence of vesicles on the teats, which frequently occurs, and to their 
rupture during the operation of milking. TERKihas observed that the aph- 
thic virus is carried off by the milk. 

The authors' experiments have shown that the virulence of the milk 
is a very early symptom of aphthic fever ; before any other sign of the di- 
sease manifests itself, and while the health of the animal appears in no wise 
affected, its milk is already virulent. 

The passage of the virus into the milk is the chief cause of the spread 
of the disease and of the mortality among young animals ; it explains oc- 
currences that would otherwise be most mysterious. On visiting the cen- 
tre of the epidemic, the observer cannot fail to be struck by the fact (which 
seems paradoxical at first sight) that the first cases of aphthic fever are those 
of young calves, shut up in the shed and never going out. These animals 
are attacked by a rapidly progressive malady, and die suddenly although 
aphthic fever has only just made its appearance on the milch cows, or is 
not even recognised till the next day, when the vesicles break out. As a 
matter of fact, this eruption, though generally regarded as an initial symp- 
tom, really indicates an advanced stage of the disease, and is the forerun- 
ner of complications due to secondary infection. -The same remark ap- 
plies to the disease in the case of pigs. The large amount of virus introduced 
into the digestive system by the ingestion of the milk explains the acute 
nature of the attack on young animals and their sudden death even before 
the appearance of the vesicles. The virulence of the milk develops at a 
very early stage, and is parallel to that of the blood during the time when the 
temperature of the animal is rising. 
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These facts explain the discouraging results obtained breeders who 
have taken the trouble of boiling the milk given to calves and pigs ; this 
precaution was excellent but it was deferred until too late. 

On certain farms, disastrous results ensue from the practice of using 
the unboiled milk of cows supposed to be healthy. When aphthic fever 
breaks out among stock, there are always some individuals which, though 
apparently uninfected, are yet in the fever stage of the disease. Their 
milk contains the virus (at that moment at the height of' its activity), and 
the animals fed with this milk at once contract the disease. 

The great mortality among calves during the prevalence of epidemics 
of aphthic fever can? only be prevented by using a thermometer, in order 
to detect the first symptoms of the disease, and by boiling the milk and ste- 
rilising all vessels with boiling water, 

1003 - Uterine Disease In Cows. The Extent to which They are Due to the Bang-Striboit 
Baeiilus. — Hivabella S. (Roj^al Veterinary College of Modena), in La Clinica. vd.cri’' 
naria, Year XEUI, Nos. 13-14, pp. 329-349, Bibliography of 29 publications. Milan, July 
15-30, 1920, 

Inflammation of the uterus is one of the most common causes of steri- 
lity and abortion in domestic animals. In order to diagnose the symptoms 
with certainty and accuracy the author proposes {La Clinica veterimria, 
1917, Nos. 13 and 13) a cytological examination of the uterine secretion col- 
lected in vivo from the animal with special precaution and according to a 
new method. 

In the present article, the author describes a series of experiments made 
for the purpose of comparing the results of his method of diagnosis with 
those of methods based exclusively upon bacteriology and serology, in 
order to determine whether the lesions of the uterus are always accom- 
panied by the Bang-Stribolt bacillus. 

Out of more than 100 cows examined, '76 were proved by cytological 
examination of the uterine secretion to be suffering from disease of the 
uterus. This diagnosis was confirmed in the case of sortie cows by means of 
microscopic examination, and in that of others by careful observation of 
the symptoms. Of these 76 cows, only 10 gave a positive result to the agglu- 
tinaton test for the Bang-Stribolt bacillus. Thus, it would appear that this 
micro-organism is only the cause of uterine disease in a very limited num- 
ber of cases. 

This supposition agrees with the observations of Prof. Stazzi upon the 
distribution and gravity of cases of abortion and vaginitis in the various re- 
gions of Italj^ He noticed that epizootic abortion due to the Bang-Stribot 
bacillus is a disease peculiar to large farms, where cattle breeding is inten- 
sive, and the animals are kept in the sheds and stall-fed throughout the year. 

1004 - Treatment of Surra in Camels by Intravenous Injections of Tartar Emetle. — 
Cross H. E. (Camel Specialist, Sohawa, Punjab, in Agfimlpwal Research InstituUy Pusa^ 
Bulletin No. 95, pi. 4. Calcutta, 1920. 

In 1917, the author treated and cured 6 camels attacked by surra by 
ipeans of intravenous injections of a ,i % solution of tartar emetic. 

' [ioe^-1004] 
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Taking into account the fact that only a small number of animals were 
treated, it may however be concluded that tartar emetic gives promise of 
success. The method of treatment is described and stress is laid on the 
following points : i) that the solution should not be injected subcutaneously 
but into the vein to prevent sloughing ; i) that injections should be given 
during the intervals between the paroxysms ; 3) that a 60 cc. of a i % solu- 
tion can be safely given to fully grown camels if the amount is given in 4 
injections with a 2 or 3 hours interval between each ; a single dose results 
in death. 

1005 “ Study on Avian Plague. — Jovan, C. and Staub, a., in the AnmJk dc rinstitiit 
Pasteur, Vol. XXXIV, No. 5, pp. 343-357, Bibliography of 24 publications. Paris, 
1920. 

Avian plague which was recognised in 1880 hj RivouTA and Deuprato, 
began to be studied in 1901 by Cexxanni, and then by Maggiore and 
Vaeenti, Lode and Gruber, Dubois and other investigators. 

In 1916, the results obtained from these researches were that fowls 
pheasants, parrots, and goslings less than 6 months old were all found to be 
susceptible to the disease. Adult geese contracted it only if inoculated with 
\dnis under the dura mater. An epidemic was observed among wild ducks 
(Anitra germana). The virus passes through Berkbfeed and Chamber- 
land filters and Bechholds ultra-filter. According to these experim- 
ents, the size of the pathenogenetic agent is 2.4 million parts' of a 
millimetre ; a subcutaneous inoculation of i/io 000 000 c. c. or even less is • 
often sufficient to produce death. In the case of the fowl, the blood and 
all the organs, as well as the contents of the intestine, contain the virus ; 
in that of the gosling, the blood and brain contain it for the 3 first days 
after inoculation ; in the adult goose only the brain. 

It is generally acknowledged that the blood corpuscles contain more 
virus than the serum ; in fact if fresh globules are added to virulent serum, 
the latter yield up some of its mrus to them. 

In its resistance wffien in glycerin this virus resembles the pathoge- 
. netic agents of rabies, small pox and syphilis, though from the effect of 
saponin, which does not act upon bacte'ria, but destro5’'s trypanosomes, etc., 
it would seem to be a proto zooii. 

With regard to resistance to heat, the virus is killed after 5 minutes 
heating at oo^C, according to some observers ; but others state that it can 
withstand 70<^C, and is destroyed by So^C. When in the brain, the virus is 
said to resist 4 hours' heating at 65-8o<^C. 

Hitherto, all attempts at vaccination with heated virus have failed. 
Fowls however, have been inoculated with the brain of an infected gosling, 
dried in a vessel fuU of caustic potash. 

Serum from a fowl that has recovered from the disease destroys the 
virus in^ vitro, and protects fowls from infection. Sheep inoculated with the 
virus provide a serum of little activity. 

The authors have found that blood retains its virulence for a long time 
in dosed flasks : viz. from 12 to 18 months in the refrigerator, for 25 days at 
a temperature of 37^C. Entire bood is very rich in virus ; r/ii 000 000 cc. of 
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it kills an animal quickly ; the brain contains the same amount of virus, but 
there is a little less in the pericardiac fluid. 

Twenty-four hours after inoculation, fowls show signs of depression, 
they ruffle up their feathers, close their eyes, and 'their temperature rises 
to 43.5° or 44 ‘'-^C. Than the temperature falls, somnolence increases, and the 
birds die (37-38*^0) without an^^ s^’^mptoms of nervous disturbance. 

The authors have succeeded in transmitting the pest from pigeon to 
pigeon after transmitting it consecutively 4 times, beginning mth a young 
bird 3 to 4 weeks old and finishing with an adult pigeon. The fifth pigeon 
was very seriously ill, but the sixth pigeon, and a fowl inoculated with por- 
tions of its brain and some of its blood taken on the I2tii day when it appear- 
ed to have recovered, wrere not killed. 

Towards the fourth da^" after intramuscular or intracerebral inocula- 
tion, the pigeon shoW'S signs of nervous derangement ; it cannot keep its 
balance, which is a sign that the \irus is chiefly lodged in the encephalus. 
In spite of this, how^ever, all the subjects of the experiment did not succumb. 

According to the authors, infection can be produced b}-' merely introduc- 
ing the virulent blood into the oesophagus, or even sprinkling it over some 
grains of food ; experiments proving these facts are cited. It is probable 
that the excrement on the ground where the fowls range is a source of con- 
tagion. 

The foliowdng data indicate the heat resistance of the virus : -- 
At 44^C., after 24 hours, the virus is not killed, but is less active. 
At 4&^C., after 2 days, the virus is not killed. 

At 47^C., after 3 days, the virus is killed. 

At 55° C., after hour, the virus is not killed. 

At 55°C., after i hour, th virus is killed 
At 6o°C., 10 'minutes suffice to destroy the virus. 

When virus killed by heat was used for inoculation, it was found that 
virulent blood kept for 3 days at 46^“47<^C., and introduced in sufficient 
quantity (10 cc.) into the mucsles was able to confer immunity. 

Considerable resistance, if not complete immunity, was obtained b^^ the 
inoculation of heated virus, or by sero- vaccination. 

Experiments are described which prove that inoculated and hyper- 
imnmiiised fowls furnish an active and antibacterial serum, which fe best 
obtained by means of intravenous inoculation. 

If a mixture of serum and virulent blood is used, the inoculated ani- 
mals are not ill, but after 10 days they succumb to a virulent test. In 
order to prevent this destructive action of the serum upon the virus, the 
authors thought of impregnating the latter with the anti-bodies of the serum . 
The serum, on being heated at 56°C., for half an hour still destroyed the vi- 
rus. They then removed the alexine present in the virulent blood, and which 
had the power of re-acting on the serum. In order to effect this, rabbit 
blood-corpuscules were used that had been washed and restored to the or- 
iginal volume of the blood. In order to remove the alexine in 8 cc. of fowl 
serum, 3 cc. of blood must be taken from a rabbit, and the corpuscles 
washed 3 times, the last water being replaced by the 5 cc. of fowl serum, 
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with which the cotpuscles are emulsified. After contact for 30 minutes at 
330C all the alexine will have disappeared from, the serum. 

If it is a case of the entire blood of avian plague (not only the serum, 
for each 8 cc. of virulent blood freed from fibrin, the corpuscles in 2 cc. of ■ 
rabbit blood should be taken. In order to be more certain the author used 
3 cc. and thus obtained a virus free from alexine, which after being mixed 
with blood taken from a hyper-immunised fowd and heated to 56^^., can be 
employed for inoculation after contact for 24 hours at 33^C. 

After experimenting with different proportions of serum and virus, it 
was found that it was possible to inoculate fowls with this mixture, but 
the authors do not deny that the process should be improved still further. 

All their attempts at cultivating the virus by the usual methods prov- 
ing vain, they experimented with yolk of egg, and found that the virus de- 
veloped in an incubated egg when the incubation had continued for at least 
3 days ; this perhaps be due to some change in the egg which is favour- 
able to the growth of the virus. ^ 

1006 ~ Comparative Return of Albumen and Carbohydrates. — gouin, a. and 

Andouard, P,, in Bii-lldin de la SocieU scientifique d' Hygiene aUmenlaire, vol, VIII, 

No, 6 ,pp. 376-3/3. Palis, 1920. 

Physiologists are still engaged in discussing the question whether al- 
bumen on account of its complicated structure does not require a much lai- 
^ ger expenditure of energy in its digestion than starch and sugars. If this: 
be the case, as is maintained by Chauveale its nutritive return would be con- 
siderably diminished. Although the authors’ experiments w^ere not under- 
taken for the special purpose of deciding the matter thty yet afford some 
useful data. 

In the many years during which they have drawn i\p the nutritive ba- 
lance for calves fed on maximum rations, the composition of the latter was 
very varied. The nutritive ratio of the feed in some cases varied from i 
to 3.5, and in others as much as i to 8. 

The amount of the nutritive principles ingested remained, however, 
always the same, which would seem to show that the digestion of albumen 
is no slower than that of carbohydrates. The animals grew as rapidly on 
the one diet as on the other. The sum of the nutritive principles absorbed 
in growing and for the maintenance of the body never changed, however 
much the rations varied. 

Numerous experiments wuth pigs, which, however, were not carried out 
with the same accuracy, confirmed the results of the experiments on cattle. 

In their experimental piggery, they carried out as intensive a system of 
breeding as possible, the ammals from the beginning being given as much as 
they could eat. The rations consisted entirely of concentrated feeds, often 
diluted with a little skim milk. The pigs were weighed every iveek. 

For a long time, the authors thought it best only to give the pigs the 
full amount of nitrogen required for flesh-formation and the reconstruction 
of waste tissue. The nutritive balances for 5 consecutive months showed 
that the ammals had never received less than was needed for these purposes. 
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For tlie rest of their vital expenses, these being by far the most important, 
they drew with equal success upon the starch or sugars. 

In the case of very 3"oung animals, the nutritive ratio was as 1:5; 
later, it rapidly widened and ended by being i mo or even more. 

As starchy substances and sugars were not available for stock-feeding 
during the war the authors w^ere obliged to have recourse to 2 cakes viz. 
groundnut cake which contains excess nitrogen and has a nutritive ratio 
cf I M at most, and palm-nut cake of which the ratio is x : 4,5. 

As a rule, the pigs did not eat palm-nut cake very readity ; in order to 
induce them to consume the enormous rations required by intensive breed- 
ing, it was necessaiy to mix the cakes, giving half of each. Then the nutri- 
tive ratio fell to 1:3, when the av^^erag^ with starchv'- food had previously 
been 1:8. The average daity gain in weight of the 26 pigs raised from 1910 
to 1916 with this wide ration was as follow’s : 

Pigs weighing iS to 30 kg 605 gin 

Pigs weighing 30 to 100 » 720 » 

or a daily gain, for each pig weighing 18 to 100 kg,, of 700 gm. The daily 
increase in w’eight of the^ji animals which had to be fed on a very narrow 
nutritme ratio from 1917 to tbe beginning of 1920 was as follows : 

Pigs weighing 18 to 30 kg 536 gm. 

Pigs weighing 30 to 100 » 718 « 

or an average gain of 684 gm. 

Although when the pigs were very young, lower results where obtained - 
with nitrogen than with starch, the authors are of opinion that no decisive 
conclusion can be drawn from this fact. 

On the other hand, it seems certain that, in spite of the difficulties en- 
tailed in the digestion of nitrogenous substances, omnivorous and herbivo- 
rous animals alike are able to make use of the same amount of nutritive 
principles, whether the food contains excess nitrogen, or only the necessary 
amount, and that the nutritive return is the same in both cases. 

These experiments on young animals and these nutritive balances, 
clearly prove that for the maintenance of the body and provision for 
growth, the value of albumen is not below that of starch and sugars. 

1007 - Some Feeding Experiments with Dried Blood in Great Britain. Newman, 

B. F., in The Journal of the Minister of Agriculture, Vol. XXVII, No. 3, pp. 266-271. 

Bondon, June 1920. 

In recent years, several firms have placed dried blood on the market bs 
animal food, and considerable claims have been made as to the value of 
this preparation when used as part of a fattening animals rations. It was 
therefore considered desirable by the Food Investigation Board to institute 
a series of trials in wliich blood was the main source of nitrogen. 

Dried blood, when properly prepared, is a drj- powder with a little 
smell, a pleasant meaty taste, and a salt flavour. 

A number of trials have been carried out by different investigators on 
dried blood, and the results have indicated that it possesses considerable 
food value whe added to a mixed diet, but it was decided to restrict the 
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experiment to tlie effect of blood as an addition to a carbohydrate diet. 
For this purpose two series of experiments were arranged : i) blood as an 
addition to maize meal ; 2) blood as an addition to wheat offals. 

Iwenty-eiglit pigs were selected and divided into 4 lots of 7 pigs each^ 
e:.cli lot being arranged to average, as nearly as possible, the same live, 
weight. 

Experiment I. — The 4 lots were fed as follows : -r I wheat offals 
only ; II maize meal only ; III, wheat offals and dried blood ; IV maize 
meal and dried blood. In addition, each pig received % oz. bone meal 
daih'. The amount of blood fed to each pig in Lots III and IV was 2 oz., 
per day to begin with, rising gradually" to 6 oz., per pig per day, an average 
of 4 oz., per day ; an extra 5 lb., per pen was allowed so as to bring the total 
to 1.25 cwt., in all for both lots of blood-fed pigs. Each lot received 
altogether 1.25 cwt., of blood during the ii weeks of the experiment. 

In both diets, the blood-fed pigs were much livelier and more hungry 
than the controls. The pigs were weighed at weekl}' intervals and after 
II w^eeks feeding gave the following results : — 



at start ! 

t 

Weight at finish 

Cain in Eoss 


Ib. 

lb. 

lb. 


381 3/4 

600 

. ■ ; 2 iS' 4/4 .. 

II 

40<3 V4 

406 

— 3 V* 

Ill 

402 V4 

686 ^ ' 

283 3/4 

IV 

415 V4 

'■ 623 

207 3/4 


The pigs in Lot II showed very little appetite, and after a week or two 
took their ration of plain maize meal only with^ reluctance and when 
pressed by hunger ; this explains their decrease in weight. 

Experiment II. — To ascertain if the addition of a small amount 
of fresh vegetable food, might possibly affect the general metabolism of the 
animals. 

The pigs in Lot II w^ere divided into 2 pens, and one pen received a 
single kohl-rabi plant per pig per day, in addition to the diet, for another 
period of 4 weeks. With the exception of Lot III, when there was no 
marked difference in weight between the 2 pens, the other 3 lots gave 
evidence of a distinct difference in 'weight between the pens which received 
vegetable food compared with the control. ; 

CONCEUSIONS. — The results obtained indicate that the addition of 
blood to an ordinary farm ration of wheat offals may cause a very consider- 
able gain in weight compared with the results obtained from a farm diet 
of offals only, while the addition of blood to plain maize meal gives an in- 
crease equal to results obtained from feeding offals only. (These results 
with maize meal alone compare exactly with those obtained by American 
observers who undertook experimental work of feeding niaize to pigs as 
a, comparison, with maize -f- casein).' 
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The addition of a small quantity of fresh vegetables to the diet showed 
a very considerable gain against an ordinary ration, but their use app- 
eared to be unnecessary w^hen a full diet of wheat offal plus blood was 
fed. 

The author adds that this part of the experiment is tentative only, 
and requires further trial with a larger number of pigs before any definite 
conclusions can be drawn. 

1008 “■ SunfiDWer Silage. — Neidig, R. B., aud Vance, E. B. in Joimial of Agricult%ral 
Research, Vol. XVill, No. 6, pp. 325-327. Washington, D. C., Dec. 15, 191Q. 

In many parts of the Pacific Northwest, the selection of a suitable crop 
for silage purposes is a matter of some difficult^" because of the variable cli- 
matic conditions. NeW' crops that are more or less resistant to drought 
and that will yield a heavy crop of green material are greatly desired for 
this |)urpose. The results obtained by Arnett and Tretsven in 1917 on 
siinflo^ver silage w^ere so encouraging that the Idaho Experiment Station 
started to grow^ for silage. During the earh" part of September, 1918, the 
sunflowers ^vere cut and made into silage, and it was with the said silage 
that the authors undertook chemical experiments with special attention 
paid to the acid formation. As the crop of sunflowers was not sufficient to 
entirely fill the silo, maize was added in adequate quantities. The samples 
of silage were taken in January: Sample i was taken at a depth of 2 ft: 
the silage was dark in colour and had a strong, disagreeable odour ; Sam- 
ple 2 w^as taken at a depth of 6 ft., was lighter in colour with only a 
slight disagreeable odour ; Sample 3 was taken at a depth of 9 ft., and 
possessed all the appearances of having undergone normal silage fermen- 
tation. 

The authors determined the kind and amount of acids found in 
each sample, with a view to establishing the type of fermentation in each 
case. 

The acid fermentation of Iso. i does not appear to he normal, for butyric 
acid is present in a large quantity, while only a trace of lactic acid is 
found. Sample 2 also contains butyric acid and therefore can not be clas- 
sed as first grade silage. Sample 3, however, showed an acid fermentation 
similar to that found in good maize silage. The abnormal fermentation of 
Samples i and 2 is no doubt due to the fact that 10 days elapsed between 
the filling of the silo with sunflowers, which allowed air to penetrate the 
silage. The results with Sample 3, show that under proper conditions, 
sunflowrers will produce an excellent silage : The chemical analyses of the . 
3 Samples are given as follows (se? Table p. 1164) : 

The composition of sunflower silage compares very favourably with 
that of maize silage. No data are at present available on the digestion coef- 
ficients of the sunflower silage. Practical- feeding, however, indicates that 
it is equal to maize silage for many purposes, and may quite well be used as a 
good substitute in districts where maize can not be grown. 


[IIW-SI09] 
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Composition of Sunflower and Maize Silage, 


Kiud of Silaije 

1 

! Water 1 

Ash 

Protein 

Crude 

fibre 

Nitrogen 

free 

extract 

]n.Uer 

extract 

Sunflower, Sample number 

: % 

zo 

% 

% 

% 

0/ 

/o 

I 

i 76.6 

2.1 

2.3 

7 T 

10.5 

1. 1 

2 

7S.0 ; 

2.'" 

2.6 

: 5.6 

1 lO.I 

1. 1 

3 

j 81.0 ; 

2.2 

2.4 

: 4.6 

B .9 

1. 1 

Average . . 

\ '”i 

; 7^-5 : 

2.4 

9 .S 

5 .S 

‘ 1. 1 


IMaize (average of 121 analyses} . 

■ 73.7 i 

1.7 

^ 2.1 

1 6.3 

i 15.4 

0.8 


1009 - Food Value of Fruits, of Pithecolobium Saman, — See No. 970 of this 
Review. 


1010 - Metrical Studies ou the Mule in, France. — porcherel, a., in Revue vHerinaire 
Vol. EXXII, No. 6, pp. 333-345, No 7 , PP- 415-439. Toulouse, June and July, 1920. 

The aim of the author was to test, by means of a series of measurements 
of the mule, the truth of the hypothesis that in hybrids, there are both jux- 
taposition and fusion of the parental characters, and that in the case of 
crosses between 2 domestic species, the offspring most resembles the parent 
which has been least altered by domesticity. 

The author himself took the measurements of the mules and ass^$ 
that he uses as a basis for his conclusions, and sets forth in a series of tables. 
The data respecting the measurements and proportions of the horse he took 
from well-known sources and especially from M. F. X. Lesbre's treatise 
entitled “ Precis de I'extermir du cheval From the data, the following facts 
have been collected : 

Length of ears. — This varies in the mule, 

■ from 40 to 47.1 % of the head length in 44 of the animals, examined 
from 35.7 to 40' % » j> » j> 32 % >' « ' >• 

from 30.3 to 35.7 % « » >» » 24 ?o 

In the ass, the ears are nearly always more than half as long as the head. 

Height at withers. — In the horse this is usually 2 ^'2 heads, in 
the mule, with few exceptions, it is nearly alw'ays below 3 Yz beads, though 
it only varies by i to 4.5 cm ; in the ass, the height is less in proportion to 
the length of the head than in the mule. 

Proportion between the chest and the height of the girth. — 
The height at the withers depends upon two elements of which the propoit- 
tions are ver\^ variable, i. e. the chest and the girth. On an average, in 
the case of the horse, the first is head more than the second, that is, the 
totallieiglit at the withers which, is 2 % heads, is made up of chest i 
head, chest and girth height, iVio heads. 

In the mule, the girth height is always from 3 to 19 cm. more than the 
chest height. As a rule, mules stand higher, the chest being sunk but lit- 
tle between the fore-limbs. This difference is less striking in the case of the 
donkey. iVccording to the writer’s measurements, the proportion between 
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chest and height varied from '2.05 to 2.1 in the mule, and from. 2 to 2.17 in 
the ass. 

Radii of the fore EEG: Length of shoulder. — In the horse, the 
length of the shoulder measured from the extremity of the withers to the 
point of the fore-leg is about i head, var>-ing between 5 cm. more and 5 cm. 
less. The shoulder length of the mule is a little less than the head length, 
but is longer than in the ass, thus a];>proaching more nearly that of the horse. 

Slope of shoulders. — A shoulder is oblique when it forms an angle of 
about 55*^ with the horizontal. In ii out of 21 mules measured by the aU“ 
thor, the slope of the shoulder w^as from 50 to 59*“-* ; in 9, it was from 64 to 
69*^, and in i, it was 70'b The proportion of mules with sloping shoulders 
was in this case 52.3 f more than half. 

Length of foredinib. ~ In the horse, the distance from the point of the 
shoulder to the point of the elbow* is about -/g of the head length. 

In the mule, the author found a length of arm varying from 7 5 to '5 of 
the head, and in tlie ass an arm length equal to 3,4 of the head. The length 
of the arm of the mule approaches that of the arm of the ass, one of the up- 
per radii being shortened. 

The inclination of the arm. — According to the author, this varies in 
the mule from 30 to 46®. the scapula-humeral angle varies from 92 to 
As a rule, the slope of the arm is inversely proportional to that of the 
shoulder, but great variability is met with. 

The length of the two upper radii of the fore-Hnib (the shoulder measure- 
ments resembling those of the horse, and the arm measurements those of 
the ass), together with variable slope of the arm, indicate a juxta];>osition 
of characters. 

Length of fore-arm and cannon-hone. — In a horse of average propor- 
tions, the distance from the point of the elbow to the knee-joint is equi- 
valent to the distance of the knee-joint from the ground, and these two mea- 
surements added together are ^f^ of the head. 

In horses that stand high, especially race-horses, the second measure- 
ment is generally 3 to 5 cm., more than the first, w*hereas in other horses, 
esx->ecially work-horses, the rtyerse is the case. The measurements taken by 
M. Lesbre show that the pre-brachial length, although not absolutely in- 
variable, remains nearly of the head, and that it is the metacarpo- 
digital measurement that is especially changeable. 

The author found that the pre-brachial measurement .,of the mule 
is alwrays less (variation from 2 to 5 cm ; equality in 2 cases out of 21) than 
that of the metacarpo-digital ; in most cases, it is of the head, and only 
in veiv’ few cases does it attain 

In the mule, in most cases, the cannon-bone region is % the length oj 
the head ; sometimes, however, it exceeds the half by from 6 to 10 cm. The 
metacarpo-digital region is generally the length of the head. 

The fore-arm region in the ass is about of the head, and that of the 
cannon-bone is half the length of the head, as in the case of the mule. The 
metacarpo-digital region is ^/4 of the head. 
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As regards its fore-arm, the mule is intermediate between the ass and 
the horse and, in some cases, nearer to the horse. In all three animals, the 
metacarpo-digital i-egion is about of the head. 

Radii of the hind-limb, — In the horse, M. Lesbre reckons at about 
of the head the distance : (i) From the knee-cap to the haunch ; (2) from 
the knee-cap to the point of the croup ; (3) from the knee-cap to the point 
of the hock. 

The vertical height of the point of the hock he reckons to be, on an ave- 
rage, of the head, and the distance between the point of the hock 
and the spur to be of the head or 2 or 3 cm., less. 

The measurements taken b}^ the author show that in the mule : (i) The 
distance from the knee-cap to the point of the croup is usually the same as 
that from the knee-cap to the haunch ; but in ir cases out of 21, the latter 
is from i to 10 cm., longer ; (2) the distance from the knee-cap to the 
point of the croup is generally of the head ; (3) the distance between the 
knee-cap and the haunch varies between and of the head ; the 
distance betw^eexi the point of the hock and the spur is about of the head ; 
(5) the distance between the knee-cap and the point of the hock varies bet- 
ween and ^ 'tj of the head ; (6) the vertical height of The point of the hock 
above the ground is very” variable ; in 2 cases out of 21, it was equivalent 
to the length of the head, in other cases, it was ^/7 or even of 

the length of the head ; (7) the slope of the thigh is more accentuated than 
in the horse. 

Jn the donk y : (i) The distance from the knee-cap to the point of 
croup, and from the knee-cap to the haunch was equal in 2 cases out of 3 

of the head) ; {2) the distance from the knee-cap to the point of the croup 
was ®/4 and of the head ; (3; the distance from the point of the hock to 
the spur was and ® y of the head ; {4) the distance from the knee-cap to 
the point of the hock -was and of the head ; (5) the vertical height 
above the ground of the hock was equal to the length of the head, except 
in one case, when it was of it. 

These last measurements var\' very greatly in the mule, but they more 
nearly approach those of the donkey than of the horse for the upper radii 
are shorter in both mule and donkey" ; this also holds good for the arm. 

Length of body. — In the horse, the length of the body measured from 
the point of the shoulder to the point of the croup should (according to Boitr- 
geeat) equal the height of the withers (2 heads) M. TEvSBRE has shown 
that most fine horses are longer, than they are high (2 heads) and that 
the length from the point of the shoulder to point of the ischium varies from 
2,45 heads to 2.75 heads. 

The author’s measurements show that, as a rule, mules are longer than 
they are high and that the length from the point of the shoulder to the point 
of the ischium varies from 2.3 heads to 2.7 heads. In small asses (those 
from Africa) the difference between the length of body and height is a lit- 
tle accentuated. 

Texoth oe neck. — In this the mule more closely resembles the horse 
than the' ass. ■ * 

[iuq 
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Girth of chest* — The proportion between chest girth and height is 
much less in the mule than in the horse. 

Croup. Distance from scapula to ilium. — Jn the mule, as in the ass, 
the croup is nearly always wider than it is long ; in the mule its length va- 
ries beUveen and of the head ; in the ass, it is as much as of the 
head. The croup of the mule is usually more sloping than that of the horse, 
without how^ever always being sharp. The scapula-ilial distance always 
exceeds the head length. 

Circumference of cannon-bone. — This, in the mule, is about or 
of the chest circumference. In the ass, it is rather more (about 

^ $ 

It W'ould appear from an examination of these measurements that in 
the mule there are certain characters intermediate between those of the ass 
and horse (fusion of characters of parents), whereas others belong either 
to the horse or the ass (juxtaposition). There is great variability. To try 
to assign fixed morphological characters to the mule would be to show igno- 
rance of the laws of heredity. 

The mule has 2 and sometimes 3 chestnuts, which are always less de- 
veloped on the hind-legs. ‘ 

The fore hoofs are generally intermediate between those of the horse 
and ass, and are more rounded than the hoofs of the latter. The hind hoofs 
resemble those of the ass. 

The hair is more developed in the mule than in the ass ; this is especially 
the case in the tail. The mane and tails of some mules differ little from 
those of horses. 

The sharp croup knowm as the mule’s croup (even w^hen it occurs in 
horses) is found in the majority of mules, but some have rounded croups. 
The author found sharp croups in 53 % and rounded croups in 45 % of the 
mules examined ; those with rounded croups were almost all of French 
origin. 

The back of the mule is nearly always straight, being convex only in 
rare cases, and the author met with 2 young animals, 4 and 6 years of age 
respectively that had the defect of being saddle-backed The eye is not 
alw^ays as covered as that of the ass, therefore it is an exaggeration to 
say that the mule has a gloomy, unintelligent expression. 

The mule has a good memory for places; when well-trained and pro- 
perly treated it is not obstinate, and is a most useful animal. It, however, 
is more irritable and less good-tempered than the horse. 

uori - Investigations on the Hair of Different Breeds of Cattle, — Camek, j. {Ve- 
terinary Institute and Institute of Animal Industry oi the Polytechnic High School 
Prague), in The Journal of Agricultural Science ^ Vol. X, Pt. i, pp, 13-21, bifoliogr. of 
12 publications Cambridge, Jan. 1920. 

Investigations have recently been made under the direction of Prof. 
Kas PARER in connection with relations existing between certain cha- 
racteristics concerning the type of hair produced, and the age, quality and 
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breed of the cattle. ii.s a result of his investigations, Kaspaebk came to 
the following conclusions ; 

The hair of bulls has usually a thicker librous layer than that of cows. The cross 
section is dii'ferent according to sex. 

а) There is no relatioushii^ between the colour of hair and the development of the 
fibrous layer and the medulla, but exception must be made with white hair, which in both 
sexes has a medulla of greater diameter than coloured hair. 

3) The hair of prairie and valley cattle has a more strougly developed fibrous layer 
thaa that of nlountain cattle. 

, 4) The nature and foim of the hair is closely convected with the breed of cattle 
involved. ^ 

5) The relationship between the diameter of the medulla to the cortex which is a charac- 
teristic of the original stock, remains unchanged, even when the animals are transfered to other 
countries, and is not influenced by insufficient feeding and selective breeding. It is supposed 
that the relation between the medulla and cortex in cross bred animals of two heterogeneous 
breeds shows the dominant or recessive characters just as mucli as other morphological and 
physiological characters. 

б) There seems to be no fixed law which establishes a relation between the diameter 
of the hair and the breed of cattle. 


The author made further investigations with a view to determining 
the length, width and ash content of hair in different animals according to 
their sex and bleed. . 

The hair of the following breeds was investigated : Lowland animals, 
black chequered and red chequered Dutch cows ; red chequered East Fries- 
land cows ; shorthorn brown Alpine cattle ; Montafons and Swiss breeds, 
shortheaded dark red Pinzgauer ; Frontosus breed, and roan coloured and 
light-coloured Simmentaler cattle from Bohemia. Other additional stu- 
dies were made which refer to the crossbreed Bernese X Hanak (red 
chequered type from Moravia). The hair was collected in November, 
December and January, at which time the greater part of the covering 
hair had already developed, and was taken from the same parts of the body 
in every case. One hundred hairs w^ere examined from each type, and the 
measurements and characteristics ascertained. 

Mmmrements of tlm length of hair : 

East Friesland Breed . The average length of hair was : («) Red 
hair: in 4 cows, 2.58 to 3.15 cm.; in 6 head of young cattle 6 months 
to 2 years old., 4.16 to 5.93 cm. [b) white hair : with one exception, 
shorter than the red ones, 2.96 to 6.09 cm. 

Dutchhreed cattle: [a) black chequered (i) black hair in 
5 cows : 3.05 cm., in i cow 7 years old, ; 1.84 cm., in i heifer 2 years old. 
5.50 cm., in I bull 4 years old. 3.82 cm.; (2) white hair, i cow (7 years) 
cm. 1.71 cm., heifer (2 years) 4.68 cm., i bull (4 years) 3.30 cm., (&) 
Red chequered (i) red hair: 3 cows, 1.98 to 2.90 cm. ; i cow {4 years) 
2.91 cm.; I heifer (2 years) 4.65 cm.; ditto (i year) 5.06 cm.; ditto 
(6 months) 2.74 cm,; i bull (4 years) 3,49 cm.; ditto (2 years) 5.70 cm. 
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(2} white hair, i cow (4 3^ears) 2,61 cm,, i heifer (i year) 4.21 cm., ditto 
(6 months) 2.58 cm.,; i bull (4 ^-ears) 2.10, ditto (2 ^'ears) 5.20 cm. • 

Bernese-Hanac chequered cattle: Average length of red 
hair in 15 cows was 2.12 to 3,33 cm. ; for white hair 1.75 to 3.25 cm. 

Simmentaler Breed: The white hairs were shorter than 
the red. 

Montafon Breed.. 10 cows average length 2.83, ii heifers 
(from 3 months to 2 ^^ears old), 3.15 to 4.76, 4 steers 3.19, 2 oxen 
(6 years), 2.72. 

Swiss Breed: Length of the hair rmries between 2.26 to 3.18 cm. 
in 6 cows ; in a steer (2 years) 3.96 cm. 

Pinzgati Breed: Average length in 3 cows i.Sd'To 2.93 cm. ; in a 
heifer (3 3^ears) 3.85 cm. 

Measurenienis of the thickness of hair, — In the determination of the 
diameter, the measurements were made at a magnification X 80, and the 
relation of diameter to length of hair. 

The results show^ tl^at there is no regular relation between diameter 
and length. The longer hair, is as a rule, thicker and stouter, and in short 
hair, the diameter is proportionately greater than in long hair. 

Ash content of hair. — Ninety-three analyses were made on white, 
black and coloured hair taken from various breeds of different age and sex. 
Results show : (i) that the ash content of hair is not characteristic for a given 
breed ; (2) that the white hair, is on the whole less rich inanorganic mate- 
rial than coloured ; (3) that the more intensely coloured hairs contain the 
greatest proportion of ash. Similar results were obtained as regards sex : 
the hair of bulls of all breeds was richer in ash than the hair of cows of the 
same age, and the hair of oxen had the same amount of ash as that of cows 

The following conclusions have been drawn as a result of these inves- 
tigations : 

(1) The maximum length of hair in pure bred animals is found to be 
between the ages of 6 months to 2 years. Older animals have shorter hair. 
The hair of bulls is always longer than that of cows and oxen of the same 
age. In a given animal the white hairs are shorter than the coloured ones ; 
there is a large variation in the measurements of the coloured hairs in the 
individual animal. 

(2) Young cattle up to the age of 3 mouths have the thinnest hair. 
After this period, the thickness of the hair is the same as that of adult ani- 
mals. Bulls have always thicker hair than cows and heifers of the same age. 
The white hair of a given animal is thinner than that of the coloured 
hair. 

(3) The relation of thickness of hair to length is not always the same 
With short hairs, the diameter is relatively greater than with long ones. 

diameter 

With bulls the ratio — is smaller than in heifers and cows of the 

length ^ 

same age. 

(4) The ash content of hair is not constant. It depends on pigmen- 
tation, age, sex, and possibly also on feeding. 

[IMI] 
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1012 - Confoma^tion anil its Relations 'to Milli: Producing Capacity in Jersey 
Cattle (i). — Gowen, J. W. (Maine Experiment Station Orono Maine), in The Journal 
of Dairy Science, Vol. Ill, Ko. i, pp. 1*32, tables 733* Bibliogr. of 14 publications, 
Baltimore, Jan. 1920. 

Tills paper presents a biometrical analysis of the relation of conforma- 
tion to the milk producing capacity of the Jersey cow. The study is based 
on the material collected by the American Jerse^^ Cattle Club in it^ ^Megistry 
of Merit work compiled by R. M. Gow. The mean conformation as 
measured hy score is given for the cow as a whole and for the parts into which 
it is divided. In this group under investigation the score was 89.848 -f- 0.073. 

. The variation of the different body parts is compared b5" means ot 
standard deviatioi#and the coefficient of variation. The most variable part 
of the body included the e3’es, horns and muzzle, and the least variable, 
the size of the body. Bone material was in general found to vary slightly 
less than the scores assigned to parts of the body depending chiefl}' on 
variations in bone length. The variation of the udder parts was found to 
beat the lower end of the range of variation of other soft parts of the bod}’ 
Correlation coefficients for milk yield with the conformation as a whole and 
for the various parts were determined and ranged from — 0.0697 i 0.0165 
to 0.1941 ± 0.0160. Out of the nineteen correlations the total score had the 
highest correlation with milk yield. The parts of the conformation hav- 
ing a distinctly significant relation to milk production of the cow were the 
milk veins, size, and condition of udder, size and shape of rear udder,; shape 
and size of barrel and the general appearance of the cow, 

A y-doy test has a correlation coefficient with the year milk yield of 
the cow of approximately 2 % times that of the conformation, as a whole or 
in part. The short test consequently is superior to the conformation as 
a guide to milk production. 

1013 -FeedingExpsrimeiits with Calves in New Zealand. — Bruce, j.b. (Superintendent 
ol Experimental Farm), in The New Zealand Journal of A i,ri culture, Vol. XX, Xo. 5 
pp. 389-298, figs 10. Wellington, Kay 20, 1930, 

With the object of obtaining reliable data as to what extent supple- 
mentary foods (mainly home-grown) can be profitably substituted for milk 
and whey, a scheme of feeding tests, combined with the best practice in 
calf -rearing generally^ was undertaken at the Ruaki.ra and Weraroa Expe- 
rimental Farms in 1919. In each case 16 calves were divided into 4 groups 
of 4 each and fed strictly^ on the respective dietary assigned to each group 
for 17 weeks. The results were satisfactory ; there have been no deaths, 
and the calves are in excellent health. 

At Ruakura, the calves comprised 12 Shorthorns, 4 vShorthorn x 
Jersey crossbreds ; at Weraroa the calves used W’ere crossbreds comprising 
Fresian x Jersey, Shorthorn x Jersey, Ayrshire x Jersey, Fresian X 
Shorthorn, Guernsey x Jersey and also grade Jerseys, 

The substitute feeds at Ruakura were prepared as follows : 

(i) See R Feb. 1917, Xo. 167; and R, April 1917, No. 346. 
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Group I : — Whole linseed flour soaked overnight in water and boiled 
for 20 mintites next day ; flour mixed with a little water and added 
5 mintites before boiling is completed. 

Group II Boiling water added to linseed meal and hean meal, the 
whole covered tip for 24 hours. 

Group III:— Oat meal, and crushed linseed made into porridge and 
mixed hot with skim-milk. 

Group IV:— Dry crushed linseed stirred into the skim-milk im- 
mediately before feeding. 


Table I. — Results of Feeding Tests at Ruakura. 


& 

Feeding formula per liead per day 

Weights and gains 

Cost 

of food 
per head 

i 

I . 

( 

: 

For 2 weeks : 

Whole milk 8 lb. 

For 15 weeks : 

, Whole linseed .... 8 oz. 

Flour 2 oz. 

Skimmed milk .... 15 lb. 

lb. 

Total first weight ..... 301 

Total final weight 1071 

Total gain 770 

Average daily gain per calf. 1.61 

£. s. ti. 

X 14 II 

1 

II 

' For 2 weeks : 

Whole milk 8 lb. 

1 * For 2 weeks : 

/ Iyin.seed meal .... 

j Bean meal 12 oz. 

1 Skimmed milk. ... 8 lb. 

For 13 weeks : 

' Ditto minus skimmed milk . . 

Total first weight 302 

Total final weight .... 952 

Total gain 650 

Average daily gain per calf. 1.36 

I 8 ’I 

1 

III 

1 

1 

' For 2 weeks : 

i Whole milk 8 lb. 

1 For 15' weeks : 

j Oatmeal. ...... S oz. 

f Crushed linseed ... 9 oz. 

y Skimmed milk . . . - 15 lb. 

1 Total first weight 303 

1 Total final weight ..... 1036 

i Total gain ........ 733 

1 Average daily gain per calf . 1,54 

j 

i 

1 19 eVz 

■ 1 
IV ■ 

1 i 

f For 2 weeks : 

^ Whole milk 8 lb, 

? For 15 weeks: 

j Cimshed linseed ... 9 oz. 

Skimmed milk ....15 lb. 

i 

^ i 

Total first weight 301 

Total final weight 1148 

Total gain 847 

Average daily gain per calf . 1.77 

I 14 7 


From the foregoing Table it is evident that the dry crushed linseed 
added to skimmed milk gave the highest daily increase in weight. A con- 
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siderableamotiatof difficulty was experienced in getting the calves to take 
bean and linseed meals (Gr. II), but it was found that after 24 hours the food 
had a sour smell. 

The substitute feed at Weraroa was prepared as follows : — 

Group L — Tinseed soaked overnight in 2 % pints of water, boiled next 
day for 20 minutes, adding flour (previously mixed to a smooth paste with 
cold water), 5 minutes before boiling is completed. 

Group 11 . — Crushed oats fed dry. 

Group 111 . ~ Tinseed boiled to a jelly in water. 


TabubJ II. — Results of Feeding Tests at Weraroa. 


ft 

• 0 

Feeding formula per head per day 

Weights and gains 

Cost 

of food 

per head 






lb. 

£ s d 


Bor 3 weeks : 






> 

Whole milk . . . 

. . 8 

lb. 

Total final wei^t (17 weeks). 

979 

17 3 Vs 


For 7 weeks : 






I / 

Skiriimed milk. . 

. . 16 

lb. 

Total gain . 

718 


J 

For 18 weeks : 






f 

Flour 

. . 4 

oz. 

Average daily^gain per calf . 

1-5 


! 

linseed meal . . 

* • 3 

oz. 




1 





lb. 

£ s cl 


For 2 weeks : 






i 

■Whole milk . . . 

. . 8 

lb. 

Total final weight 

1102 

19 101/2 


For 2 weeks : 






ii < 

Skimmed milk . 

. , 16 

lb. 

Total gain 

822 


1 

For 13 weeks: 






! 

Crushed oats . . 

. . I 

lb. 

Average daily gain per calf. 

1.7 

! 

1 





lb. 

£ s d 

( 

For 2 weeks : 







Whole milk. . . . 

. 8 

lb. 

Total final weight ..... 

1032 

X 7 3 

III / 

For 15 weeks: 




• 


1 

Skimmed milk . , 

. . 16 

lb. 

Total gain . . 

770 


{ 

1 

I^inseed gruel . . 

. . I 

qt. 

Average daily gain per calf . 

1.6 


j 





lb. 

' £ s d 

, 

For 1 week : 







Whole milk . . 

. SValb. 

Total final weight 

X3 j 5 

1 iS 10 

\ 

For I week: 





j 


Skimmed milk . 

. 16 

lb. 



1 

IV \ 

For 15 weeks : 



Total gain 

1077 


i 

Bean meal . . . 

. 8 

oz. 


1 

1 

f 

Uinseed meal . , 

. 6 

oz. 

Average daily gain per calf . 

2.3 1 


1 

1 

Warm water , . 

• 3 

qt. 





tmn 
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Group IV. -- Boiling water added to linseed meal, plus bean meal, tbe 
whole mixed and covered for 24 hours. 

From these results, thi author concludes that the most important and 
essential factors in calf rearing (apart from the diet) are : a clean new grass 
paddock ; a good supply of fresh drinking water ; clean feeding utensils. 
There is no doubt that the absence of scour among the calves was largely 
due to the latter precaution. 

1014 Notes on Breeding Wool-Producing Sheep in Madagascar. ■— carougeen 
(CJiefdu Service vet^rinaire), in ecommique de Madci^ascar^ Year XVII, Nos. i 

and 2 (1st. and 2 nd, half-years of 1920), pp. 95-105 -f- i map. Tananarive 1920. 
Notes assembled by the author whilst passing in review the different 
experiments that have been made on the introduction of sheep wool-produc- 
ing sheep into Madagascar, and during his stud}^ of the question of establish- 
ing and developing this industry in the centre of the island, and in the 
southern regions of the island which are adapted to it. 

In the third part of his article, the author mentions a report by M. 
Roquette, Veterinary Surgeon, which shows that the extreme south of 
Madagascar is an excellent region for sheep-breeding. There exists in this 
zone, a fat-tailed, wooHess breed that is perfectly acclimatized and capable 
of rapid improvement by crossing with wool-producing rams from Europe, 
The hybrids, after a few generations, have fine fleeces. 

In the fourth part of his article, the author describes M. Jatjssaud^s 
experiment on the acclimatisation of Crati merinos at Tulear (south-west 
of Madagascar), This experiment proves that it would be well worth while 
to raise sheep for the frozen-meat trade (the meat of the crosses is excellent) 
Sheep, however, only do really well in dry seasons ; in damp, or marshy, 
places, the mortality among them may be very great. 

1015 -Increase in the Weight and Quantitative and Qualitative Changes in the Wool 
of Lambs Having Undergone the Operation of Unilateral Thyroidectomy With or 
Without Castration.— A gnoletxi, G. (Istituto di Fislologia sperimentale della li. Scuola 
Stiperiore di Medidua veterinaria, Hilau), in La Clinica veterinana^ Year XI/III, 
Nos. lO'ii, pp. 245-269, Bibliography of 9 works, Milan, May and June 15, 1920. 

With the intention of continuing Prof. PugeiesE's studies {Biochimka e 
Terapia sperimentali, Parts 3 to 6) on the correlations between the internal 
secretary glands and growth phenomena, the author studied the correla- 
tions between the testicle and the thyroid and between their behaviour and 
that of the other endocrinal glands. The author experimented on lambs 
so as to be able to investigate both the phenomena of growth and those 
of the nutrition of the wool. 

The experiment lasted from June 13,1919, to January 10, 1920, and 
was made upon 4 lots each containing 2 lambs. 

I) Male lamb of tbe Bexgamasque breed ; the right thyroid was removed oue week after^ 
weaning. Control lamb not operated upon. 

II) Eanib of the Valtelin breed ; the right th3n:oid gland was removed, with castration* 
3 weeks after weaning. The control lamb was castrated at the sSame time. 
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III) Eamb of the Bergamasque breed ; castrated, with I'emoval of thjToid glatid, 5 clays 
after weaning. Control lamb castrated at same time. 

IV) Eamb of Bergamasque breed (male) ; Eamb of Be||amasquo breed (female). 

The results obtained are summarised in the appended Tables. 


TABiE I. — Increase in Weight and Yield of Wool. 


«3 

, 

Initial 

Final 

Increase 

Increase 

Wool 

5 * 

Treadment 

weight 

weight 

in weight 
in 212 days 

% 

produced 



kg 

kg 

kg 

% 

hg 


Bergamasque lamb (male) 






I 

right thyroid gland rem- 
oved 

1315 

23.9 

10.4 

77-03 

0.890 


Control 

^5 

24.6 

9.6 

64.00 

0.730 


Valtelin lamb: castration 






IX < 
1 

) and removal of right thyr- 
) oid , 

1 

; 

28,9 

12.9 

80.62 

1.185 

1 

i 

Castrated Valtelin Iamb . . 

1 18.6 

29.7 

II. I 

S 9 67 

1. 000 

1 

j 

f Bergamasque lamb: castr- 






\ 

III- 

i 

\ ation and removal of right 
j thyroid 

1 

9.8 

22.3 

12.5 

127.44 

0.685 

1 

j 

i Castrated Valtelin lamb. . 

1 11.6 

22.3 

10.7 

92.24 

‘ o |535 

IV ' 

1 

^ 1 

( Bergamasque ram lamb , . 

19*5 

31-5 

# 12.0 

61.53 

1.265 

f Bergamasque ewe Iamb . . 

! 19.5 

1 

30.5 

II.O 

56.41 

1 1.185 

i 


As regards increase in live-weight, the lamb which had undergone 
thyroidectomy was superior to the control lamb by 13.03 % ; the difierence 
was^ much greater when the animal was also castrated. It is therefore 
advisable to perform lateral thyroidectomy at the same time as castration, 
seeing that the former operation involves no risk, gives rise to no distur- 
bances of the system, and induces a larger yield of mutton, without any 
deterioration in the quality of the meat, and of wool. Though the wool of 
such animals is not as strong, this is not a defect in the case of this rather 
coarse type, as it becomes finer and more elastic (which is a great advan- 
tage), softer to the touch, and almost as lustrous as silk 

_ The amount of lanolin was found by the author to be below the normal 
owing to the fact that the lambs were always kept in a shed and had no 
exercise, so that they produced but small quantities of this substance. 

From his experiments, the author concludes that the testicular 
hormones have a stimulating effect upon the piliferous system, whereas 
the action of the thyroidal hormones is just the reverse. Thus, the manes 
and tails of stallions are much thicker and longer than those of geldings, 
and the bull has much larger horns than the ox. 

Table III shows that, in the case of animals castrated when very young, 
there is less development of the hypophysis, and that the superrenal cap- 
sules must have a great influence upon growth. 

[ 1 * 15 ] 
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Table II. — Characters of the Wool, 

(The 3 numbers of each of the 5 columns refer respectively to the wool of the flank, side, 
and shoulder.) 



Breed and treatment 

Strengtii 

Elasticity 

Diameter 1 Length 

Curls. 

Lan- 

s 

of lambs 



per 

olin 

gr. 

mm. 

[L ! cm. 

! 

strand 

% 


Bergamasque lamb : 







thyroid removed - 

lO-I O-II 

13-13-13. 34-31-31 1 II -II. 5-1 1.3: 30-32-31 

5-7 


Control 


9-9-9 40-37-37 9 -10 -9.6 37-34-32 

6.8 


Valtelin : castration 






II 

i 

and removal of thy- 






roid 

20-21-20 15-15-15: 43-43-431 i4‘5~3[5-3“‘H-5 43-42-43 

6.5 

f 

Castrated Valtelin . 

24-24-22 

II— 13-II 

32-49-55 13 -13,5-13.2 32-36-35 

' 6.8 


Bergamasque castr- 







1 ation and remov;il 



- 1 


i 

Til > 

of thyroid .... 

I I-II-II; 14-15-13: 31-40-371 9.6-10.3-10 

135-33-35: 7*7 

j 

1 Castrated Bergamas- 






I 

que 


I I-II-II 40-46-431 9.2- 9.3-- 9.3 

130-30-34 

00 

A. 


■ Bergamasque ram 



1 

' 


\ 

IV 

i 

) lamb 

,20-21-18 

13- 12-12 

46-47-49'. 9.7-10.3-10.3 

33-34-53 

— 

1 Bergamasque ewe 



1 



1 

, lamb 

! 

j 20-21-20 

17-17-16 

, 

49-47-47 1 1 1 .5-1 1 .4-1 X .5 1 34-33-34 

1 :■ 

, — 


The strength and elasticity are determined 40 tests per sample, the initial tension being 
0.2 gm. The length is determined from 25 tests ; the number of curls from 20 tests. 


Table III. — Weight in grammes of the various organs. 


0 

Breeds of lambs 

and treatment 

Left 

thyroid 

Right 

thyroid 

Hypo- 

physis 

Sur-renal 

body 

Brain 

Thymus 


Bergamasque: thyroid re- 







I 

moved 

0.977 

— 

0.037 

2.487 

80 

9.6 


Control 

0.932 

0.934 

0.067 

2.824 

85 

14.0 

1 

Valterlin: castration and 

$ 







: removal of thyroid. • • 

1.710 : 

— 

0.055 

1.907 

83 ■ 

1S.5 

1 

Castrated Valtelin. • . . 

! 

1.097 

1.094 

0.060 

2.467 

80 

23,1 

( 

1 

Bergamasque ; castration 




1 



III 

1 and removal of thyroid • 

0.682 

— 

0.065 

1-537 

83 

10.2 

i 

' Castrated Bergamasque , . 

0.572 

0.582 

0.071 

1. 501 1 

85 

15^1 

1 

( Bergamasque ram lamb . 

0.997 

0.999 

0.137 

1 2.579 , 

85 

— 

( Bergamasque ewe lamb . 

1.007 

1 

0.997 

0.107 

j 1.867 

80 
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ioi6 ~ Results of the ¥I and ¥11 Irish Egg Laying CompetitioM. ~ The jonmui of the 

Department of A iricidturc and Tcchiiiail hisfriictian for Ireland, Xol. XIX, No. i, pp, 

25-41, Vol. XX, No. I, pp 2U-3S. Dublin nnS and 

These competitioas were conducted by the Department of Agriculture 
and Technical Instruction for Ireland and were held rt the Munster Insti- 
tute, Cork. 

Competition VI. — ist October 1917 to 31st August, 1918. The 
following foods were used for the 210 birds entered : — Bran and 
pollard, 21 34 cwt Maize meal, 17 cwt. — Dried grains, 3 cwt. ~ Dried 
yeast. 2 V4 cwt — Palm Nut Meal, 5 V4 cwt. — Fish Meal, 15 34 cwt. — 
Cracked maize, 10 cwt. -- Small wheat, 4 34 cwt. — Oats. 61 34 cwt. — 
Crushed Oats, 12 34 cwt. ~ Potatoes, 43 34 cwt. — Meat Meal, ^ cwt. — 
Dry Mash, ii cwt. 

The soft mash was fed as usual each afternoon, grain being given in 
the forenoon, and is the most economical for farm use. The total cost 
of food for the 4 periods of the competition amounted to £ 161.3s.6d, To 
this may be added £. 12, the value of grit and cultivated greens used. The 
average cost per bird is threfore i6s 6d. 

The total number and value of eggs from the pens are grouped as fol- 
lows : White Wyandottes — 1286 — 1256 — 1250 — 1213 — 1208 (6 hens 
per group). These took the leading place, and were followed by White 
Leghorns 1174. The two groups lowest on the lists shoW 760 and 751 
for White Wyandottes (Nos. 25, 26 in order of Merit). 

Competition VII. — The following foods were used for the 306 
ing birds : — Bran and pollard, 2855Tb. — Maize meal^ 2888 lb. — Drie(i 
grains, 567 lb. — Dried yeast, 578 lb. -- Palm nut meal, 39 lb. ■— Wheat 
(damaged) 1506. Oats, 9728 lb. ■— Barley meal, 1520 lb. — Rice (da- 
maged); 262 lb. — Fish meal, 3142 lb. — Dry Mash 7863 lb. — Potatoes, 
564 st. The total cost of food for the four periods amounted to £. 303,17s. 
including cost for grit, shell, and cultivated greens; 

The general results are given and the comparison with former years 
in tabular form. The winning pen of Wyandottes heads the list with 1359 
eggs. The pen of White Leghorns holding third place with a total, of 1347. 
The last place is occupied by Rhode Island Reds, 776 (No. 36. Order of 
Merit). 


^ ' ' ' i 

Elaven months ending 

Aug, 31 j 

No. of Pullets 

NO, of Eggs bid 

! 

1 Average No. of 

i eggs per bird 

1913. ........ 

318 . 

1 

38199 

120,1 

1914. 

282 

39 216 

! X 39-0 

1915* ^ 

1 264 

. 39 7^4 

i 150.6 

1916 

294 ' 

49 S30 

169.5 

1917- • • • - • • . 

I 210 

36 660 1 

174.6 

1918 \ . 

: 210 

36 106 

171,0 

19x9 . • ^ . 

1 30^ 1 

. , 55 124 

180.0 


[im] 
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1017 -Effects of Feeding Silk-worms on Mulberry Leaves Exposed to tbe Thick Dust 
of Main Roads. — Fuschini, C. (Chair of Silkworm-Rearing of the R. Istitnto Agrario 
di Perugia), in Infomazioni sericJie, Year Vll, No. 13, p. 198. Rome, July 5 ? 
1920. 

Since 1915, private silk-worm breeders and the members of agrictil- 
ttirai institutions have asked the author for his opinion on the sub- 
ject of planting mulberry trees along main roads, and as to how far the silk- 
worms would suffer should the dust be deposited thickly on the leaves. A 
first series of experiments had already convinced the author that it was ne- 
cessar}!' to direct the attention of silk-worm breeders to the bad effects that 
might be expected if such leaves were fed to the insects ; and now, af- 
ter 3 years of experimental research on the subject, he has arrived at the 
following conclusions:— 

(1) Mulberry leaves exposed to the thick dust of main roads are 
injurious, if fed to vSilkworms. 

(2) The injury caused is proportional to the quantity of leaves given 
and to the amount of dust upon them. The effect of the dusty leaves is to 
decrease the yield of cocoons (the decrease may be as much as about % of 
the normal production) and to render the quality of the silk inferior, to 
the extent of causing loss to silkworm breeders and silk-spinners. 

(3) These bad effects can, however, be prevented by carefully wash- 
ing the leaves in ordinary water or by spraying them thorougly with ordi- 
nary water, employing sprayers such as are used for the control of mildew. 
The leaves should be allowed to dry a little before being given to the silk- 
worms. 

(4) The slower somatic growth of larvae fed on dusty leaves appears 
to be traceable to the imperfect utilisation of the nutritive elements of the 
leaves, on account of the dust absorbing a certain amount of gastric juice, 
w’hich is therefore prevented from acting with equal intensity upon the 
whole contents of the stomach. 

(5) Whilst awaiting the results of further experiments dealing with 
the latter part of the question, the author thinks it weE to discourage the 
plantation of mulberry trees along main roads, especiaEy those frequently 
used by motor-cars, which owing to their rapid motion, raise great clouds 
of dust. 

1018 - Training Camels, -—Broandi, I., in A«ncultma Coloniale, year XIV, No. 5, 
pp. 201-21 S, I pi. Florence, May, 1920. 

As a general rule, camel-breeders raise the males for work Liid the fe- 
males for breeding purposes ; it is only under exceptional conditions that 
the females are used for beasts of burden, or for riding. SterEe females 
however, are sent to the butcher’s or used for work. 

Those Nigerian tribes that employ female camels as mounts are an excep- 
tion to the rule ; they divide the females into 2 classes : females that have 
been made sterile (“ seiddh ”), and females in the fourth to fifth months of 
gestation (“ naya’’). 

As the female camels habituaEy enjoy liberty and are well-fed, cases 
of abortion are reduced to a minimum. The young are suckled under the 
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most favourable conditions, and as the stallions are chosen with the great- 
est care, the offspring grow well and their strength is insured. 

Male camels are born with the characteristic callosities of the camel, 
which are in fact all congenital, although some writers (H. Worff, Bra- 
CHbRE) regard the sternum callosity alone as congenital. 

The young camel is weaned shortly before it is a year old, that is to say, 
when its mother is again about to be fertilised. From this time, it lives 
solely on grass. Sometimes camel-breeders collect the yearlings into herds 
and keep them separate from the herds of the adult camels. At 3 years 
of age, the young camel is ready to he trained. 

There are several breeds of camels, those called “ niehara and only 
used for riding (such as the animals raised by the Touaregs and Schiambas), 
those supplying exclusively beasts of burden, and those that can serve 
either as pack-camels, or saddle-camels : the best animals are used for the 
latter purpose, aud become running camels '' 

The characters distinguishing running camels are : — Very light head, 
carried high and horizontally; eye large and gentle; long neck; wide, sloping 
shoulders ; withers high, spare, horizontal, long ; haunches strong, sloping 
backwards ; legs thin, with prominent tendons and masses of muscle ; 
thigh wide, flat, long ; hocks low ; perfect balance ; coat white, skin fine ; 
hair short. 

Training only lasts a few months, after which (in countries where it 
is customary) the camels are generally castrated ; this operation is always 
advisable, as it renders the animals more elegant and slim in shape. Camels 
when broken in are gradually accustomed to work. 

The first part of the taming process consists in accustoming the young 
camel to the presence of man, which, however, begins at birth" ; in fact, in 
order to secure part of the camebs milk, the keepers bind some of the teats, 
or pass a string round the udder. In districts where the attacks of wild 
beasts are to be expected (e. g,, in Erythrea, where hyenas attack the camel, 
the camels are collected in the evening and to prevent their escaping, their 
fore-limbs are fettered, and they are forced to He down. 

The second stage of domestication commences by teaching the animal 
to lie down and rise at the word of command; this is done by taking ad- 
vantage of the greediness of the camel and tempting him with a handful 
or fresh grass, barley, or durra. When this is done a long stout rope is 
fixed to the bar of the camel or to the halter ; the tamer holds the other 
end of the rope, and leads the animal to places whither it goes unwillingly 
or with fear, such as the most crowded and noisy parts of the town, beneath 
trees, on where it is more or less difficult to pass. When the camel has leant 
to follow his driver readily, to get up and lie down when told, to pass quiet- 
ly through a crowd, to have no fear of noises, and to remain at a distance 
from its companions without groaning, it is said to be tamed. The taming 
process is the same for pack-camels and riding-camels, but the latter have 
to do all the mancBUvres without groaning. On the other hand, the train- 
ing the camel receives depends on work it has to do. 
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The trainixg of Pack Camees. — When the animal has been tamed 
in the manner described above, its pack is put on while it is in decul-iius^ 
sternal, and in such as way that it gets accustomed to support the load for 
some hours. Once this is done, on the following days the camel is made to 
get up, walk and eat with the pack on its back, and is walked about just 
in the same mannr as during the first taming-stage. Then, when the cara- 
van starts, the drivei-'s place is taken by an old quiet camel, to whose tail 
the halter of the young animal is tied ; the first journey is performed with 
an empty pack. For a good result to be obtained it is best for the caravan 
to go a long way. When the young camel is used to its pack, and to the 
discipline of the march, it is first given a light load and afterwards its bur- 
den is increased in proportion as it grows stronger. 

Trainiftg riding camels. — The author reproduces the rules, follow- 
ed by the Touaregs and Meharists of the higher districts quoted by MM. 
Venel and Boucher in their '' Guide de Voffioier meharisie, and then he 
describes less gentle and progressive methods employed by the Scherof, 
Bischiari, and Beni-Amer tribes. 

The animal to be trained is provided with a halter which is very tight 
round its muzzle, so that it can neither open its mouth nor scream. Two 
ropes are attached to the halter, one on each side ; these are fixed to the- 
ground by means of stakes placed 2 metres apart and this obliges the an- 
imal which is kneeling down and unable to move, to keep its head down. 
The camel remains for 3 days in this position, without eating or drinking. 
On the fourth day, it is untied by two men who each take one of the ro- 
pes ; the halter is loosened from the muzzle and the animal is given food 
and water. Then it is led about by the two men and finally taken back to 
its place to be tied up again. This is done for several days, until the camel 
is accustomed to be handled, then it is untied for 3 ox 4 hours daily and put 
out to grass, but it is still hobbled. Subsequently, the camel is saddled. 

When it is used to the saddle, it is necessary to accustom it to the 
rider. The camel is held by one man only while the rider mounts ; he re- 
mains in the saddle for a longer time each day, and after a few days takes 
the reins himself ; the reins are the 2 ropes of the halter which always re- 
mains tight round the muzzle during exercise. For some time the young, 
camel is guided by 2 reins, but later on only one is used. This single rope 
is attacked to the^left side, and the animal learns to turn to the right or the 
left, according to the movement of the rider's hand, coupled with a slight 
pull of the rein. When the training is finished a ring is put into the camel's 
nose and a thin cord attached to it, this acts as a curb. The camel is not 
guided by the reins alone, but also by a long curved stick with which it 
is struck on the neck, but this has no effect if it is often used. 

It is only when the camel is quite broken to the saddle, accustomed to 
obey orders, and no longer thinks of returning to its companions, that it 
is trained to run. First a well-trained animal must be procured, and the 
two camels are taught to walk together in step, the young one being led 
by its driver. Then it is taught to amble along in company with the other 
camel, the distance being increased every day, and afterwards it is 

[mn] 
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accustomed to keep up the same pace bearing a rider on its back. Finally 
it is exercised alone. 

The Beiii-Amers breed pack-camels almost exclusively ; only very spe- 
cial animals are set apart for riding-purposes, and these have no real train- 
ing. The young camel is tied behind an old riding-camel, and exercised 
in running ; then, without further preparation, it is saddled and mounted ; 
recourse is often had to a stick in order to make it obey. Such a method of 
training is very faulty it turns out noisy, obstinate beasts that refuse to 
be separated from their companions, though otherwise these camels have 
often good points, being well-shaped and strong. 

In the Agordat region, the author has nearly always seen the young 
camel with a rope round its neck ; this rope is attached to the neck of an 
old camel with an expert lider on its back. The young camel is made to 
run along tied in this fashion for at least 2 hours for several days. There a 
child mounts astride on its back, and holds on by the hair of the humps. 
When the camel has learnt a proper pace and is accustomed to a rider, it is 
saddled and guided by reins but always in the campany of its saddle-com- 
panion. Finally a man is substituted for the child, and once in the saddle, 
he soon teaches the young camel to go alone, to obey, and above all to keep 
the same even pace. 

1019 - Castration of the Camel. — Droandi, I., in VAgricuttwa cohmale, Year XlV, 

No. 7, pp. 289-301, figs. 4 Florence, July, -1920. 

In the coastal regions of TApolitania, neither horses nor camels 
castrated, and as no care is taken in selecting animals for breeding, these 
districts possess no special tjrpe of camel proper to them. On the other 
hand, in the Central regions and especially among the Touaregs, castra- 
tion is much practised, only males with exceptional qualities being kept 
entire. Therefore, there is a characteristic type of Touareg camel, and 
these people alone have succeeded in producing the riding-camel or 
'tmehari'’. 

The author describes the method of castration (extirpation of the tes- 
ticles) that he saw practised by the Touaregs and gives his opinion as to the 
best means of performing the operation. He advises the castration of all 
male camels not required for breeding purposes; this is best done in the 
spring, because at that season, the animals are in good condition and not 
suffering from cold, or tormented by ticks, flies, or other insects. He de- 
scribes the operation which consists in limited twisting of the seminal cord, 
and advises that the wounds be stitched. 

FARM ENGINEERING 

AmcuLTuiua - The Use of Tractors in Cochin-China. — i^Iagen, e.., in the Bulletin de vinsUtut 

wArmw TgRy scientifiquB de> Saigon^ Vol. II, ■ No. 8, pp. 225-227. Saigon, Aug., 1920. 

, .‘AND An article by the author has already been published in the Rmiew (i). 

,,imEEMEN!is dealing with Motorcultuie in the Colonies In this article he gives the 

' i ' , 

(1) See R., June, 1920, No. 685. [Ed.) 
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lesiilts of the first agriciilttiral experiments made with the machinery of 
the Agriculttiral Section of the Institut Scientifique, 

Caterpillar tractors on the rice farms at Nang-Rin. — The work was 
done at the end of the dry season of 1919-1920, from April 16-30, 1920. 
The ground was full of cracks, very hard, and covered wdth rushes and other 
herbage. With a 3-furrow’ plough, ir.ing a helicrJ mould board, an 
average depth of 15-20 .cm., was worked. The earth w^as completely turned 
and all vegetation buried, Using second speed (6 km., per hour( 20 ares 
can be covered per hour, only half the available power being used. 

The planters of the region stated that the results were ver}- good both 
in cultivated land and in virgin soil covered with thick herbage, the 1 erbage 
being destro^^ed. 

Moreover, the rice crabs and rats are exposed, enabling the coolies to 
kill them. 

The staff of each outEt consisted of the tractor driver, the plough 
driver and an assistant driver in charge of the hauling. 

Tractor icith two driving wheels, — Very good results have been obtained 
in the western rice fields (at Soctrang) with the tractor having two driving 
w’-heels and a plough with a cylindrical mould-board. The work is much 
better than di at do. e by natives; mechanical cultivation is certainly 
worth while : the chief difficulty to be overcome is the grip on the soil, 
which though almost perfect on ground lightly covered with vegetation, 
when the ground is bare, wet, and stifi, conical grips should be fixed on 
to the wheels. 

The working speed during ploughing was 1.5 to i.o km., per hour, 
the depth maintained was 8 to 10 cm., and the petrol consumption was 5 to 
6 litres per hour. 

Banking up rice. — The method employed for banking-up rice is to 
turn up the humus and herbage over a track 2.60 metres in width with a 
tractor hauled plough, then to ridge up the clay sub-soil with a simple Bra- 
bant plough with a helical mould-board, otherwise the furrow will not be 
deep enough. The earth is now in fair clods ready for the final work, which 
is done by the coolies. 

Various trials of tractors. — Tractors are also used for drawing wa- 
gons unloaded or loaded with paddy, or towing boats. The author stated 
that, the rainy season having started, these tractors continued to work 
in 30 cm. of water. 

1021 - Automatic Weighing and Felling Machine. — Bertarelli, e., m tLe 1 . 1 . L Rasse- 

gm della ptodmione italiafia, Numero specialmente dedimto alPAgricoUura alVAUmenta-^ 

ziom ed alle Industrie derivanti^ Vol. IV, Sect. D. No. 6,'p. 39, figs 2. Milan, June, 1920. 

The determination of the weight of food products packed in boxes, 
bottles etc,, and sold according to a declared weight is usually performed 
mechanically by fillers which measure volume and not weight. Thus, er- 
rors constantly occur, due to temperature, climatic conditions, etc. In the 
present article, a weighing and filling machine, to overcome these difficul- 
ties, designed by M. G. Cerlini of Parma, is described. 
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The machine consists of a movable stand a which acts as a weighbridge 
on which the box or boxes are put ; above it is a hopper h made of acid- 
proof bronze. The weighbridge is adjustable to the desired weight and 
as soon as the correct amount of produce has been fed from the hopper into 
the box below, the weighbridge a tilts and in so doing the revolving axle 
closes an electric circuit, through the switch box at c. 



The closure of the circuit brings into action an electro-magnet d whicn 
attracts the metal rod h and releases at once the bell-crank which in turn 
operates on a spring catch which causes a double valve to fall, like a guil 
lotine, across the mouth of the hopper, thus stopping the fede at once. A 
switch if) cuts off the current, the machine returns to normal, and is again 
ready for use. 

The amount of electric current required is very small and the machine 
reduce^ manual labour to a minimum. 

1022 - Construction and Fire Protection of Cotton Warehouses. — workman, j. h., 

in tile Umied States Bepminicnt of Agriculture^ Bullelm N°. Soi, pp 1-79, PI. 34, plans 7, 
Washington, 15 Dec. 1919. 

The article includes the primary factors in warehouse design, and gives 
instructive details of the fire-resistive, slow burning, semi-slow burning, 
frame and iron-clad constructions now in use in the cotton warehouses in 
the United States. Useful plans are given illustrating the various construc- 
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tions as a basis for warehouse planuing, and plates indicate the degree 
of success with which certain t3^es have withstood the tests of fire. 

Fire resistive construction is advised for warehouses several stories 
high, but the slow burning construction is sufficient for a single story ware- 
house. 

An inexpensive method suggested of securing protection from exte- 
rior exposures is to use masonry for the exposed walls, and frame construc- 
tion for walls not exposed. 


RUR.Ah ECONOMICS 


1023 - The Cost of a Vineyard in 1920 in Certain Regions of France.- — Charoulet, a,. 
in La Feuille vinicole de la Gironde, Year UXV, No. 9 j P- March 4; No. 10, p. 2, • 
March ii ; No. 17, p. 2, April 29. Bordeaux, 1920. 

In the Lihournais district. — In this article Charouuet discusses 
the cost of a hectare of vineyard three years old, the cost of upkeep during 
the years following, and the yield. 

First year Fr. 


Per hectare of fallow or under cereals. 8 000.00 

Digging up before planting 3 500.00 

Manuring (night-soil of farmyard manure) i 500.00 

Superphosphate : 8ao kg., at 30 fr., per 100 kg 240.00 

Plants : 5 400 at 80 fr. per 100 4 320.00 

Planting 600.00 

Weeding and labour 200.00 

3 sulphate sprays and labour 80.00 

* 1 8 440,00 

Interest on 18 440 fr., at 6 % i 106.00 

Total cost per hectare ... 19 546.00 


Second year 


Carried forward 19 54^-00 

Preparation 450.00 

Sulphating and sulphuring. 250.00 

Peplaceirient of of non-sprouters, 270 plants at 80 fr., per 

100 216.00 

lyabour for replacing plants . 24.00 

Interest on 19 546 fr., at 6 i 172,00 

Total cost per hectare at end oi second year . . . - — 21 658.00 

Third year Fr. 

Carried forward . 21 65 8. 00 

Preparation 450.00 

Replacements . So .00 

Staking : 5 400 stakes at 400 fr. per i 000 2 160.00 

Iron wire. 3 rows No. 15, 480 kg., per hectare at 180 fr., 

per 100 kg 864.00 

Pointing, stringing, supporting 230.00 

Willows for arching, labour 30.00 

I/abour on stringing and wiring ............. 250.00 
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Four sulphatmgs : 

Spray mixture 

I,abom- 320.00 

815.00 

Three sulphurings, sulphur, labour 130.00 

Interest on 21 65S fr. at 6 % 1 300.00 

Total cost at end of third year * . . — 27 987.00 

Deduct : net gain 10 casks at 300 fr., per cask 3 000.00 

Balance ... 24 987.00 

Thtis one hectare of vineyard cost, by the end of the third year, 24.987 
fr., so that amount cultivated by the farmer, namely, five hectares has cost 


124 935 fr, 

Expenses per year 

from the 4th year Fr. 

Replacements of dead plants 200.00 

Feed for one horse or ox 3 000.00 

Preparation ’ 2 500.00 

Sulphating : 

120 barrels at 5 kg. = 600 kg., sulphate at 190 ft., per 100 kg. . . • i 149.00 

300 kg., lime at 30 fr., per 100 kg. . • • ■ • • • • go.oo 

labour: 5 fr., per cask 600.00 

Sulphur sprays : - , 

400 kg., sulphur at no fr., per kg 440.00 

I^abour ipo.oo 

Replacement of stakes, etc.. - 200.00 

Harness, shoejmg etc. , . 600.00 

Rushes : 20 trusses at 2.50 fr. ..... 50.00 

Superphosphate 600 kg., to the hectare, i. e. 3,000 kg., at 27 fr. per 

100 kg Sio.oo 

Manuring, etc. , 500.00 

Vintage : 25 ft., per cask 2 250.00 

Two drawings (delivery March) 180.00 

Taxes, Insurance, accidents, hail, etc. , 2 ooo.oo 

Interest on 124 935 fr., at 6 % 7 496.00 


22156.00 

The minimtim expenses in the fourth and following years average, 
is then 22 156 fr. per annum, exclusive of the owner's time given to 
management. 

The average yield of 5 hectares is 90 casks, which at 300 fr,, per cask 
totals 27,000 fr., and at 400 fr., per cask totals 36000 fr. Thus by selling 
at 400 fr., the cask, a gross profit of 13 844 fr., is made. Apart from the 
average net profit, account must be taken of sprays, casks, utensils, 
packing, transport, loss, disease, etc. which is by no means small. 

In 1917-18-19 those who did not suffer from hailstorms notably bene- 
fited, but they had suffered badly before from long periods of oidium, phyl- 
loxera, mildew, black-rot, frosts, hailstorms, trade depression, etc. 

The following table shows the increase in the working expenses of the 
vine growers from 1914-1919. 

[IW]': 
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I9M 

1919 


19x4 

1919 

Manual labour per day 

3 

10 

Horse 

I 000 

4 000 

Cost of ploughing per day 

8 

25 

Cart 

400 

2 000 

100 kef., sulphur. .... 

18 

120 

Pig, per 100 kilos . , . . 

120 

I 100 

100 kg., copper sulpliate 

50 

185 

Boots 

20 

80 

Iron sulphate 

5 

25 

Clothes ......... 

100 

400 

Rushes 

0.75 

3-50 

Meat {per pound) .... 

I 

4 

Willows 

4 

20 

Superphosphate (100 kg.) . 

6 

27 

Fodder 

12 

80 

Sabots 

125 

10 

Straw’ 

7 

40 

Oxen 

600 

4 000 

Plants, per thousand . . 

60 

Soo 

Casks 

14 

i8o- 


In Blayais. -*■ The cost of vine-growing over an area of about ii hectares 
worked by three vine-growers, living with their wives on the property, and 
having a horse and wagons : — 

Cost in 1914. 

Cultivation (prunmg, training, etc.) ; 

Two hoeings and twicfe ridging; 

Two hoeings ; 

Raising, thinning out and topping; 

Foiir sulphatings ; 

Three sulphurings. 


At 75 fr., per day 2 250.00 Pr. 

Cost of 500 kg. of copper sulphate at 60 fr., per 100 kg 300.00 

Cost of 1000 kg., of sulphur at 20 fr., per 100 kg. 200.00 

Cost of manure, fertilisers, rushes, willows 400.00 

Vintage, 20 cutters and 10 men for 15 days, food included 2 000.00 

Horse feed at 2 fr., per diem for 365 days 730. g 

Wine given to the vine growers, 2 casks per family {3 families) 6 casks 

at 70 ir., per cask 420.00 

Repairs and upkeep 300.00 

Taxes and intoance 400,00 

Rent of vineyard or interest on capital f6o 000 fr. at 5 % 3 000.00 


Total ... 10 000.00 


Cost in 1920. 

Cultivation (pruning, training, etc.) ; 

Two hoeings and ridging twice; 

Two hoeings ; 

Raising, thinning out and topping; 

Pour sulphatings. 


At 250 fr. per day 7 500.00 Pr. 

Cost of 500 kg., of copper sulphate at 60 fr., per 100 kg. .......... S50-00 

Cost of 1000 kg., of sulphur at 20 fr., per 100 kg i ooo.od 

Cost of manure, fertiliser, rushes, willows i 200.00 

Vintage time, 20 cutters and 10 labourers lor 15 days feeding included ... 5 000,00 

Horse feed at 20 ft., per diem for 365 days 3 650.00 

Wine given to the growers : ^4 cask per diem at 300 fr., per cask, 7 1/2 rasira . 2 250.00 

Repairs and upkeep i 000.00 

Taxes hnd insurance 500.00 

Rent of vineyard or interest on capital : 120 000 fr., at 6 . 7 200,00 


Total . . . 30150.00. 


[IWSJ 
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The Vineyards of Burgundy (Cdte de Beaune). — The vineyards of 
Burgundy generally are very much subdivided and thereare very few home- 
steads and vineyards combined, so that advantages such as exist on large 
farms ate rare. The owners of these, small vineyards do most of their 
own work, and during the busy season obtain help from those whose vi- 
neyards are not big enough to demand their whole attention. The cultiva- 
tion of these small holdings is certainly the most advantageous ; there is 
no great expenditure of money, and it is to the direct interest of the 
grower to obtain the maximum yield at the minimum cost. The large 
properties are put either into the hands of middlemen, or kept under direct 
management which, although more troublesome, gives better results. In 
order to obtain a good idea of the cost of working a lo-hectare vineyard 
all the various factors concerned in its maintenance must be consider d. 

If it is admitted that the vineyard has a life of about 30 years, 33 ares 
must be reconstituted annually, i hectare of i, 2, and 3 year-old vines, is 
not in bearing, 8 hectares are yielding and 67 ares are resting. 

Reconstruction. — This entails the following expenses : 

Fr. 


Digging up : 33 ares at 1000 fr., per hectare 330.00 

Grafts : 3300 grafts for 33 ai'es at 600 fr., per 1000 i 980.00 

Staking : 560 stakes at 0.75 fr., each 420.00 

Iron wire : 300 kg., at 200 fr., per kg. 600.00 

— — I 02O.00 

•Manual labour for 8 days at 12.50 fr., per diem . . . . . . . . . . .... . , to6.oo 

Total cost of 33 ares, . . . 3 
Cost of I hectare roughly . . . 10.000.00 

Exploitation. — The ''pinot/’ vines of Bourgogne need particular 
attention because of the nature of the variety, the climate and the quantit}^ 
of the product. 

Pruning starts with the first fine days in February, followed by till- 
age (3 or 4 times per year), training, which is done by removing the shoots 
growing on old wood, tying np, and topping. Next comes spraying with 
copper sulphate and manuring. 

The cost of the 9 productive and non-productive hectares are as follows : 

Fr. 


Pruning 1 625.00 

Cultivation; going over by hand 4 times 2 550.00 

Cultivation ; ploughing four times , . . 2 880.00 

Training; female labour - . S80.00 

Tying and topping ; female labour i 440.00 

Sulphuring; manual labour, 2 treatments. 3 7 5- 00 

Sulphur ; 50 kg., per hectare at about 100 fr., per kg. 500.00 

Sulphating; manual labour, 3 treatments i 030.00 

Sulphate, 500 kg., at 200 fr.' i 000.00 

l^ime or sulphur, 330 kg., at 30 ir 100.00 

I 100.00 

Manures, fertilisers, Y4 manuring , * . . . . i 800.00 

Transport of materials, manure, etc . i 000.00 


Total cost for 9 hectares ... 15 200.00 
Cost per hectare , . . . . i 700.00 
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,, The figures just stated are purely theoretical, and in practice they 
should be increased by at least % and, because of the scarcity of labour, 
the staff must be kept at full strength during the slack season, when only 
odd-jobs can be done. Nor has the cost of repairs to the tools, sprayers, 
and wagons, or the insurance taxes, ^ or geheral treatment been included. 

In short, it may be stated that the total cost per hectare is as follows : 

Fr. 


I. — Cost of reconstruction (theoretical) 10 000 

Increased by Ys ’• 3 300 

' Total ... 13 300 

Fr. 


II. — Cost of exploitation i 700 

Increased by Ys - 5 do 

Total ... 2 260 

Fr. 

III. — Interest on Capital at 5 % i 000 


The value of the land for money interest and amortisation of the 
invested capital is calculated on an average of 20,000 fr., per vineyard of 
the best \dntages, a value exceeded in the' past but not guaranteed to day 
for an immediate liquidation. 

The yield of the large Burgundy vineyards under favourable circum- 
stances hardly ever averages more than 13 hectolitres of wine per hectare. 

AGBICULTURAX INDUSTRIES 

1024 “ Deteetlon of Cider in Wine.-— Garino-Canina {R, stazione enologka sperimen- 
tale d’Asti), in the Giofmile vinicolo italiano, Year XU VI, Nos. 20-21, pp. 164-166. 
Casale Konferrato, June 6, 1920. 

The author first briefly treats of the physiological and diagnostic pro- 
perties of the gummy, pectic substances common to all fermented bever- 
ages, and in order to show how the presence of cider may be defected in 
wine, he describes the methods used by Scurti, A. Muntz and E. Tainb for 
determining them. Afterwards he gives the data of his analyses of both 
grape and apple musts. 


Table I. — of grape mmts. 





Alcohol 1 

1 

1 

Bjy 

Extract 

[ ^ Gummy 
and 
pectic 
: sutetaaces' 

Favor ita must ....... 


. . . 1919 

, 

24.00 

o.So 

Ordinary red 'wine ..... 


. . . 1919 

11.50 1 

23.40 

1.94 

» s of the south . . . 


• . • 19^9 

13-00 

27.00 

3.84 

Old red wine ....... 


. - . . 1915 

10.25 

21.00 

1.85 

Pine red wine (Barbeia) . . 


... 1919 

12.25 

25.00 

1. 91 

Dry white wine. . . 


• - ‘ '^9 
• ■ Fxgig 

11-75 

20.00 

1-75 

•Sweet a * 


6.25 

26.00 

: 2.58 ' 

Ped Piquette • ' . . . ' . . . 



7-30 

12.50 

1.40 




8 
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Tiable II gives the composition of sweet and of acid apple must ob- 
tained from 10 kg., of apples that were cut into quarters, left to stand for 
24 hours, and then well pounded with a wooden pestle before being pressed. 

TabuE II- — Analysis of apple mmt 


Density of must at ^5/15. . . . 

. 1.0466 

Total acidity in cc. N/j per 1000 . 

73-50 

Reducing sugars gm., per 1000 

. 83.20 

Combined acidity per 1000. . . 

23.00 

Saccarose 

. 12.40 

Total tartric add 

0.00 

Extract 

• 3c».oo 

» malic » 

90.20 

Extract, sugars deducted . . . 

. 125.00 

» tannic » 

0.30 

Pectic substances ..... - 

. 0.990 

Total nitrogen (N) 

0.112 

Asb . 

. 2.40 

Total phosphorus (PO^) 

0.100 


A certain portion of this must, after being thoroughly sterilised, was 
sown with yeast that had been selected for Champagne, on November, 23, 
1919 ; 12 days later it was filtered once, and on analysis, gave the results 
set forth in Table III. 

It is not possible to make a serious comparison based on the pectic and 
gummy substances alone, for as may be seen, they are present in very small 
quantities. Tartaric acid, though not occurring naturahy it apple-must,, 
may have been added,, by way of adulteration, and the saccharose after- 
wards found in apple must becomes inverted later and disappears during 
the fermentation process. 


Density of dder at 4 Vi 5 • • • ‘ * * 

0.999.3 

Total acidity in cc, N/i per 1000 

80 

» » distilled dder .... 

0.9915 

» volatile acidity ...... 

3.65 

Residue brought up to volume - 

1.0084 

» combined acidity .... 

27.0O' 

Alcohol in volume o/o . . • . • . 

6 

Total tartaric add 

0.00 

Extract in gm., pet ioqo .... 

20.16 

» malic » 

73.00 

Reducing sugars; in- "gm., 1000 • • 

0.97 

» lactic ft 

4.60 

» » after inversion. • 

1.55 

» tannic » ...... 

0.25 

Dry extract, in gm., per igoo . . 

18.61 

» sucdnic » 

7.80 

Pedtic .substances 

0.960 

Total nitrogen (N) 

0.0999 

A.shi in gm., per r 000 

2.15 

Total phosphorus (P 04 ) .... 

0.100 


'the author thinks that the best method to adopt in these investiga- 
tions is the one used by MM. IVIedikgek and Micheb ; 15 cc. of wine are test- 
ed by adding a concentrated solution of nitrates of sodium and potassium. 
If there is cider present, the liquid assumes a colour varying from dark- 
green to blackish-brown, and after a short time, blackish flashes appear ; 
these are insoluble in water and alcohol hut soluble in alkalis, in which 
they produce a red coloration. 

In white wines made from grapes, this treatment gives rise to a colora- 
tion varying from orange-yellow to dark-yellow, hut no precipitate is form- 
ed. Sulphurous acid retards the reaction, which, however, appears more 
clearly after a certain time. Pasteurisation is without any effect. 

''' [I®M] 
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TMs test is less decisive in tlie case of red wines, owing to the colour- 
ing matter present, which on being acted npon by strong acid, makes the 
wine turbid, and produces a brown deposit, thus masking the colour reac- 
tion to a large extent. 

1025 - Cider from Wild Apples of Tran-Ninh (Laos Indo-Chin^). — See xo. 9S9 of 
this Review. 


1026 - The Use of Rice in Distilling and Brewing. — sa^tel, h. {Chef de fabrication a. la 
Societe Fraiigaise des Distilleries d’lndochine), in the Biclletin agricole dc Vlnsiitut Scien- 
tifique de Sa'igon^ Year II, No. 4, pp. 109-116, plates 2. Saigon, April, 1920. 

In those countries of the Far East where rice is grown, this cereal is 
used as raw material for the manufacture of alcoholic beverages, especially 
brandy, sake (Japanese beer), choum-chouni (Indo-Chinese brandy) etc. 
European manufacturers have installed themselves side by side with na-' 
tive producers, whose methods are always of an empirical nature. 

The author makes a comparative study of the native methods and 
modern methods. He also studies the products obtained by both : — 
Alcohol and its by-products (rice-vinegar, acetone, and butyl alcohol), 
and discusses the question of using rice in brewing pale ales. The rice 
is employed as a substitute for malt, and sometimes replaces it to the ex- 
tent of nearly 30 %. 

1027 - Beet Syrup. — Gregoire, a. (Directeur de la Station de Chimie et de Physique 
agricoles de Gembloux), in Anmles de Gemblou.v, Yeas 26, Part 6, pp. 265-271 • Brus- 
sels, June, 1920. 

The author advocates a more extensive use of beet syrup, which is a 
very nutritive, tasty, wholesome and economical article of food. It would be 
possible, with suitable methods, to obtain 12 000 kg., of syrup per hectare 
of beets. At first the slightly bitter taSte of the syrup is not very agree- 
able, but persons soon get accustomed to it. 

The manufacture of beet syrup is not a new thing, it has long been made 
in those districts where apple syrup is used and is employed as a substi- 
tute for the latter. This is especially the case in the Province of Eiege and 
in Westphalia, but as a rule it bas remained a small industry that is little 
studied, and badly provided with apparatus. 

The syrup factories at present use the sugar beet, which, in the author's 
opinion, is a great mistake as the raw material should consist of the semi- 
sugar beet, which has a high yield and produces a non-crystallisable syrup 
containing many impurities, especially pectic substances that give its 
. special character to the product and at the same time, increase the out- 
put. Further the semi-sugar beet furnishes more than twice as much pulp 
per unit of surface than the sugar-beet, and its pulp, which is easily dried, 
is an excellent stock feed. 

In making the syrup, it is necessary as far as possible, to prevent the 
cell contents (probably albumen) from fcding their way into the syrup, as 
they impart to it a bitter flavour. In order to obtain syrups rich in pectic 
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substances, the beets must be boiled and the juice extracted by 
pressure. 

Two processes are used. In one, 'the beets after being well cleaned, 
are coohed in a small quantity of water, then cut into pieces by a machine, 
and the mass is finally passed through the press. In the other, the roots 
are cut up into long narrow pieces or thin slices which are then boiled in 
water and subjected to pressure. The author remarks that the second pro- 
cess is probably preferable from the point of view of the quality of the 
product. ' 

In the experiments it was found that by a second treatment of the re- 
sidue of the first pressing and the addition of the juice from the first boil- 
ing, the 3deld of raw matexial is increased about 2.5 %. If this method is 
adopted, it is clear that the second extraction mentioned above will give 
a better result, and less of the cell contents will pass into the juice. 

With a view to leaving behind in the pnlp the nitrogenous substances 
causing the bitterness of the syrup, the author suggests trying the method 
employed by Steffen in sugar-making, that is to sa}^ to allow the pieces 
or thill slices to fall directly into the boiling juice as they leave the 
rootcutter. In this manner the nitrogenous substances coagulate 
better. 

With regard to a press, a hydraulic press, or one of the automatic 
mechanical presses now used for grapes can be employed. 

In order to obtain a really fine product, the juice obtained shotfid be 
purified in order to remove the pnlp fragments, a small quantity of which 
is sometimes present, and also such soil as has not been completely washed 
off the roots. For this purpose a continuous centrifugal machine of the 
type of the BoukOMEiSTER and Wain cream-separators might be 
tried. 

The juice should be evaporated by direct heating. This slight cara- 
meiling produced under these conditions is necessary to give the syrup its 
characteristic taste and aroma. A triple effect evaporator would perhaps 
give a product of better appearance, but less tasty. But the impure li- 
quid is very effeivescent, and treatment in a triple effect evaporator is 
not without difficulties. , 

In his experiments, the author used an apparatus calculated to hasten 
evaporation, while keeping the temperature of the liquid lower. At the 
satne time* effervescence was prevented. This apparatus, of which the ob- 
ject was to increase the evaporating surface, was simply composed of an 
endless chain made of sheet-iron plates united by rings. The chain was 
mounted, on a drum rotated by a handle, the free end being plunged into 
the liquid. Evaporation, when effected in this manner, takes less time, and 
the quality of the s^nup is greatly improved. 

The yield of syrup naturally varies with the quality of the beets used, 
the way they are treated, and also the concentration of the final product. 
It may be as much as 17 % of the raw material. 

The syrup is put into little bowls, or earthen-wmre pots. If sufficiently 
concentrated, it keeps indefinitely and even improves with age. 

[un] ^ , 
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1028 - Maize Sugar (i). — Vieillard, P, {Directeur du Eaboratoire de Genetiquede Fins- 

tittit Scieiitilique de rindocMiie) and TRAN-VAJS^-Htju (Assistant at tlie Same Eaboia- 

tory), inthe BuUeim a'^ricolc deVInstitut Soieniiftqm de Smgon^ Year II, No. 4, pp. 106" 

108. Saigon, ilpril, 1920. 

The question of maize sugar has been studied since the beginning 
of the tweiitielth century in tbe United States, and it has also been inves- 
tigated in India and South Africa. The preliminary experiments carried 
out in these comitiries have shown that simply by removing the female 
ears at the moment \\lien the seeds are about to become milky, the stem 
becomes full of sweet ' sap containing from 9 to 14 % of sugar, though 
normally there is but very little glucose and no saccharose in the stem 
of the maize. 

The authors have made experiments which confirm these data. They 
consider that the sugar represents the reserve products elaborated by the 
plant, and that the removal of the ears prevents the sugar being trans- 
formed into starch in the grain. 

The author's experiments were carried out at the Phumy Selection 
Garden, and were made on maize sown by M. Cari-E for selection ; there- 
fore, in order not to interfere with his work, only 4 or 5 stems per lot 
were used. The dates of the removal of the heads and of the harvest 
were chosen so as to allow from 7 to 34 days' interval, according to the 
lot, between these operations. 

The analyses were made by M. Vernet, Director of the Chemical 
Laboratory at Saigon, as soon as possible after the harvest (in the case 
of lot 3, six days were allowed to elapse between the gathering of the 
stalks and their being sent for analysis, which would perhaps explain 
certain anomalies). 

The accompanying table which gives the results of the analyses clas- 
sified in ascending order of the interval between the removal of tbe heads 
and harvest, shows that if the maize stem yields much less sugary juice 
than the sugar-cane (the yield being only 38 to 48 % in the case of the 
former, as against 80 % in that of the latter) the bagasse contains a very 
large amount of sugar that could be extracted by maceration or diffusion. 
The total yield of saccharose, as compared with the weight of the stem 
stripped of its leaves, varies from 7.25 to 10.27 %, whereas that of the 
glucose varies from 1.33 to 3.11 %. 

If the saccharose were extracted by the ordinary processes employed 
in sugar-factories, only % of the amount would be obtained, since the large 
quantities of ash and glucose present would prevent the crystallisation of 
the sugar. It is, however, quite possible that new processes could be 
devised. 

Further, these difficulties would not exist, if it were a question of 
manufacturing alcohol ; for this purpose, the total sugar content, saccha- 
rose + glucose would alone have to be considered. 

The total sugar obtained by the authors from the fifth lot amounted 
to 13.38 % of the weight of the stems. It may be that the optimum 

(i) See R., Dec., 1914, No. 1104 and R., May,. 1915, No. 540. (Ed.) 
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interval between tlie removal of the female beads and tlie harvest is longer 
than 34 days/ a lid that a still larger yield might he obtained by prolonging 
it. The authors intend to contlnne their experiments. . 


Res nils of the Analysis. 




Eoi I 

EOT 2 

EOT 3 

EOT 4 

EOT 5 

Name of Varietp ....... 

Kontmn 

Kontnm 

Saigon 

Saigon 

Gelemenaflo 

Date of sowing • 

2 oliijx 9 

20/1 1/19 

25/10/19 

25/10/19 

28/10/19 

Date of rtooval of ears .... 

i Sowing and 

29/1/20 

29/1/20 

7/1/20 

7/1/20 

6/1/20 

Nimiber of day.s ) kirvest . . 
between . . 1 Removal of ears 

77 

84 

93 

100 

103 

1 and harvest. 

Study of the stem. 

Average weight of stripped 

7 

H 

19 

26 

34 

stem . . 


0.322 

0.295 

0-356 

0.463 

0.335 

Average weight of leaves. . . , 
Proportion of weight of leaves 

0.428 

0.165 

0.105 

0.240 

0.295 

to total weight % 

56 

36 

23 

34 

47 

Weight of sap extracted % . . 

- 38.02 

35*77 , 

33-84 

4S.73 

38-45 

Weight of bagasse % 

Eoss of weight of bagasse at 

61.98 

64.23 

66.16 

51.27 

61.55 

109° % 

Study of sap 

66 

58 

65 

52 ' , ■ 

-64‘' ,, 

Density brought np 15° . .. , , 

1654 

1058 

1061 

1062 

1069 

Dry extract 

,% 

3^3-23 ! 

14.04 

— 

i ,15.08 

' 16.61 

Ash % . . 


0.97 

1.276 

— 

i 1.22 

2,276 

Saccharose % 

9.11 

9.84 

8-75 

! 10.32 

11.97 

Glucose % 


2.25 

1.68 

1.62 

1 ■ 2.03 

1 3-63 

Glucose coefficient . . ■ . ‘ ; ... 

24*73 

17,11 

18.55 

1 19.67 

30.36 

Quotient of purity . ■ 

calculated" in proportion 
' : to the weight of the stems 

■ fin the ..-extracted 

68,85 

67.67 

56.81 

68.43 

1 

1 

72.18 

1 

Saccharose 

sap % 

* remaining in the ba- 

3.4^ 

3.52 

2.96 

i 

5.02 

; 4.60 

, gasse % . . . . 

3*79 

4.28 

4-45 

1 3-13 

5-67 

; 1 

Total'%'. ...... 

in the extracted 

7-25 

1 7.80 

i 

7.41 

1 8.15 

10.27 

i 

G!u<x>se„ ^ 

. ' sap % 1 0.85 

! remaining in the 

1 0,60 

j 

0.55 

i 1 

0.99 

1.39 

1 refuse %,.... 

0.94 

! 0.73 

1 0.82 

0.61 

1.72^ 

( 

Total % ’ . 

1.79 

1*33 

! . -j 

!. ^*37^ 

1.60 • 

3. XI 

TMeoreiiml 

Total sugar % . . . 
yieki of" alcohol at 

9.04 

9*r3 : 

■ 8.7S 

9.75 

13.3^ 

100*.%. 

' 

5-31 

5.5S 

5.36 

5.95^ 

8.16 
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In plantations spppl3Tiig a factor}^ where sugar, and alcohol are both 
made, experiments in growing sugar-maize, should be made, if only with 
a view to using the distillery plant during^ the dead season. In Cochin- 
.China, maize is sown-, according to the districts, either in November aucl 
December, or in April and May. tChe sugar-maize would therefore be har- 
vested in Febriiax}'- and March and in July and August, and as the sugar- 
canes axe gathered from November to February, the two maize crops could 
be intercalated in the period when the sugar-canes are left to rest. 

Although it is difficult to estimate a priori the alcohol yield of maize 
per hectare, at least 20000 kg., of stripped stems can be .reckoned per 
hectare, and taking the average sugar yield at 10 % of this weight, we should 
have 2 000 kg., of sugar or i 000 kg., of alcohol at 100®, allowing for losses. 

These 3delds could be greatly increased by improved cultural methods 
and the use of fertilisers. It most also be taken remembered that, though 
they seem small in comparison with the yield of the sugar-cane, these 
returns are obtained 100 days after the maize is sown, whereas the sugar- 
cane is only ripe, at the earliest, 8 months after the cuttings are planted out. 

1029 - Tunisian Olive Oil | Detection of Tea Oil in Olive Oil. — i. dvbowsky, j. and 
II. Millian, E., in Compies tendus des SSances de VAcadimU d'' Agrimltwe deFfance^ 
Vol. Vi, No. 23, pp. 577-581. Paris, Jtme r6, 1920. 

I. — The olive tree was not grown at all in Tunis before that country 
became a French Protectorate. Since then, the French, inspired by the 
work of the ancient Romans, have popularised the olive industry, which 
has become of very great irdportance. 

Targe areas of land sold by the Administration of Agriculture at 
10 francs per hectare, on the sole condition that 10 olive trees should be 
planted, have become valuable beyond the most sanguine expectations. 
With the expenditure of a few hundred francs, a hectare was planted with 
18 olive trees, which it supported till the time of bearing. Tffie foliage of 
the trees was very fine, and the average 3rield amounted to from 8 to 10 
litres per tree. 

At the present time, as prices have risen to 6 and 7 fr. per litre, eadx 
tree is worth several hundred francs. The olive groves of the south 
have acquired a value that exceeds the most optimistic previsions. 

There is still unoccupied ground, where more olive-trees could be 
planted. 

Ill 1917, Tunis produced 24 400 000 litres of oil; in 1919, 21 433 000 
litres : this includes olive-oil of first quality and oil from ohve-pomace. 

As all matters relating to this industry are of great interest, M. Dy- 
BOWSKY made a communication to M, MEtEIAN on the subject of the 
adulteration of olive oil by the addition of tea oil, which is said to be 
practised in England. 

Care must be taken in France to prevent the olive-oil from French 
North Africa from being' tampered with, lest it should lose its well-deser- 
ved reputation. The following is a summary of the communication in 
q^aestion. ^ • , ' ' , , 
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II. — The adulteration of olive oil -with tea oil, whidi greatly resem- 
bles the former in Its physical and chemical characters, has been greatly 
facilitated by the progress made in industrial rectification and deodoris- 
ation, and much encouraged by the high price commanded by olive oil. 
Of the various methods of detecting this fraud, 3 alone are worth men- 
tioning ; 

(1) 50 Mixture. — The difference in the fatty acid content per- 
mits of the detection of the addition of 50 % or more of tea oil (this is 
not a very reliable method, as the fatty acid content of olive-oil itself is 
not invariable). 

(2) 10-20 % Mixture. — Action of nitrous fumes. — Test-tube 
2.5 cm. in diameter ; 20 gm. oil ; 6 drops sulphuric acid at 66° C. ; shake 
for a minute ; 9 drops nitric acid at 40® C. ; shake for a minute ; plunge 
the tube into boiling water for 5 minutes ; put the tube into a cold bath 
at from 8 to 10° C. Examine the contents after 2 hours. The most in- 
teresting results are as follows : 

(a) Isometry is complete writh 20 % mixture, and the mass remains 
entirely liquid. 

{b) If 10 % of tea oil is added, the mixture solidifies, but the mass 
has not the consistency and hardness obtained with pure olive oil. 

( 3 } 5 % Mixture. — Characteristic Reaction. — This is obtained 
by using the old method adopted by Caieeetet : 5 cc. of pure sulphuric 
add at 66 ° C. ; 3 cc. nitric acid at 40° C. ; 3 cc. water ; shake vigQrou$ly 
to mix ; add 4 cc. oil ; shake for 30 seconds ; plunge the test tube into 
water at 5° C. for 5 minutes; leave standing in water for 15 minutes and 
then examine : 


Name of oils 

Oily stratium 

1 Acid stratum 

Pure olive oils 

Straw-coloiir, clear 

Colourless 

PtiTe tea oil 

Sooty-black, turbid 

Do 

Olive oil 90, oil 10 % i 

Dirty dark cbestnut 

Do 

Olive oil 95, tea oi! 5 % ■ 

Dark straw-colour, turbid 

Do 


By this method, all commercial quantities of tea oil in olive oil can 
be rapidly and surely detected. 

1030 - Tlse' Distillation of Blumea balsamifera (Camphreaceae). — Bussy,. 
P. {Cliiiiiiste priacipal du Eaboratoire de Chimie de Tlnstitiit ScientxEqtie de Flndo- 
cMtfce), ia tlie BnlUtin agncole de rinsiitut Scientifiqm de Sa^on, Year II, No. 6, 
pp. 181-182, Saigoa, June, 1920. 

The apparatus used, by the author for distilling this plant, and^which 
was made in the above-mentioned laboratory, only differs from the ordi- 
nary still in the form of its condenser ; this consists of the following parts : 

(i) An external cylinder of about i metre in height, and with an ex- 
ternal diameter of 30 cm. It has a double wall, the cold water circulat- 
ing in the space between the walls ; this cylinder is provided at the ends 
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with conical detachable bottoms forming .hydraulic joints ; both are sup- 
plied with two tubes for attaching fo the water supply. 

(2) A cylinder 15 cm. in diameter, in which cold water also circu- 
lates ; this c^dinder, W'hich is placed inside the other, is surrounded by 
discs that are incorporated with it ; on these discs are placed covers acting 
as baffles. 

The apparatus is ]3at vertically on a stand and connected with an 
ord.inar3^ still with hydraulic joints. 

The object of the discs attached to the central cylinder is to retard 
'the movement of the vapours and to lengthen the time of their passage 
through the apparatus, thus ensuring more complete condensation. 

The camphor sublimes in heating and becomes deposited, owing to 
the cooling action, on the sides of the centre cylinder and on the first discs. 

The essential oil and the water of condensation flow awa^' through the 
lower tube. These liquids are caught in a Florence flask in which they 
separate. 

The distillation experiment carried out by the author at Niii-Chua- 
Chang, in the Pro\hnce of Bienhoa, with this condenser attacked to a 
Bbroy still, gave the following results writh fresh leaves : 


Weight of fresh leaves distilled 54 kg. 

Crystallised camphor obtained 0.350 

Essential oil collected. • 0.025 

Camphor yield per i 000 of fresh leav^ . 4.63 

Yield of essential oil per i 000 of fresh leaves .... 0.83, 


This camphor, which is of laevo-xotatqry Borneol, when treated with 
dilute nitric add, gave an oxidisation prcxiuct with the smell of ordinary 
camphor. 

The essential oil is of a fine amber colour. On cooling, it deposits 
crystallised camphor. 

1031 " Ctoneentration of Tobacco Extracts by Freezing. — Ferretti, u., in the Rivista 
del Freddo, Year VI, No. 3, p. 87. Rome, March. 1920. 

The author, quotes the work of Parenty and Monti (i) on the 
concentration of vegetable extracts by freezing; the last-named author 
has shown the importance of this method to Italian industry ; he has 
invented and patented a rotary concentration, which according to the 
author, gives much higher 3rields than those given by the usual system 
employing ice, 

The author advised that the Monti system should be used for concen- 
trating tobacco extracts by the Italian Department of State monopolies, 
for, taking into consideration the present price of coal, it is much quicker 
and cheaper, than concentration by evaporation. With a Monti direct 
expan^on rotary freezer, 500 kg., of ice is separated per hour from looo 
litres of solution. The MonTi apparatus has been in use at the oenological 
station at Asti for several years and has been utilised with great success 
in various industries, e. g., for the concentration of must. 




(i) See R., Sept. 1917, No. 85 7. [Ed.) 
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1032 - Broon as a Paper Making Material — See No. 987 of this Review. 

1033 “ lew Method of Freezing Vulcanisation of Rufeber. — See'No. 976 of this Review, 
note (i), 


1034 - Tke Development of Acidity in Milk (i). — Steuart, d. w. (university 
College. Cardiff, Wales), in The Journal of Dairy Science. Vol. Ill, No. i, pp, 52 - 59 , 
Bibiiogr, of 7 publications. Baltimore, Jan. 1920. 

These experiments xvere designed by the author to cast some light on 
the bacteriology of the keeping properties of butter, and of the ripening 
of cheese. The cause of the natural acidity of milk had been previously 
proved as not due to lactic acid. A fairly complete summary of earlier 
experiments on the subject will be found in Lafar's. Hmdbuch der Techni- 
schen Mykologie, and in Br. Fascetti's, original article in our Review, 
Februar^^ 1915. 

When milk is retained for some time the acidity increase is due to 
the production of acids from the milk sugar by bacteria. After interme- 
diate phases when the acidity reaches about 0.3%, thejnilk will curdle 
on boiling, and when it reaches between 0.60 to 0.86 %, the milk coa- 
gulates spontaneously. 

The author shows a,s a result of his own experiments, the change in 
the acidity of milks retained at three different temperatures in the accom- 
panying graphs. In cold storage it should be noted that the acidity in- 
creases somewhat slowly and the maximum attained is about i %, 
blood heat the acidity increases very much quicker and nmy attain to hs 
much as 3 %in one week. The lowest acidity reached in one week at this 
temperature Was 1.6 %. At room temperature the acidhy increases at 
an intermediate pace, but the maximum attained varies very greatly, any 
thing from i to over 3 %. The explanation lies in the type of germ encou- 
raged. 

The principal add produdng bacteria in milk may be conveniently 
divided into four groups (I/OHNIs) as follows : 

(1) Lactic streptococci ; a good strong culture of these germs, seeded 
into pasteurised milk should produce an acidity of i % in 12 hours, at 72® F 
(i % inoculation). 

(2) Intestinal lactic bacteria, which originate from excrement. They 
are over numerous in milk which has been ripened without the aid of a 
good starter. 

(3) Lactobacilli (including Bacillus bdgaricus). At i %, inoculation 

of lactigen into pasteurised milk will produce about 1.2 % acidity 
in 12 hours at 98*^ F. " ' 

(4) Lactic micrococci, prindpally found in milk held in cold storage. 

AH four groups are found in commercial milks, and the author states 

that it is because the lactobacilli develop quickly and strongly that milk 
at, blood heat develops so much acidity. They do not develop in^ cold 
storage, and it is not certain at room temperature. When the acidity of 


(i) See Sept. igi8, No. 104.6 and R., Dec. 1918, No. 1418. (Ed.) 

[im-iojfl 
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milk exceeds 1.25 %, it can usually be proved that the^^ are present and 
wben they do develop, the high acidity piodticed favours , the growth of 
yeasts, which subsequently reduce the acidity. 

Experiments with subcultures from milks held in cold storage, at room 
temperature and at 98° F, indicate similar results, and agree with the re- 
suits obtained by Orea Jensen, Rosengren and others on the bacterio- 
logy of butter. 

Other organisms sometimes taking part in the final reduction of aci- 
dities were moulds, Oiiium lactis, Penicillium^ etc. 

Experiments with pasteurised milk shovTed that the 4 groups of lactic 
bacteria do not form spores, and so do not survive pasteurisation. When 
milk is pasteurised, spore forming rods survive. Wlaen held subsequent!}" 
at almost any temperature within reasonable limits, these milks finally 
curdle and at that time may or may not show an increase of acidity com- 
pared with fresh milk. The curd, however, begins to digest and the aci- 
dity of the milk will then rise. 

1035' - Decomposition of Hydrogau Peroxide by Micro-Organisms Extracted 'from 
Pasteurised Milk. — Fou.-issier, M., in the Comptcs rcndus de VAcadhme des Sciences ^ 
Vol. CENX, No. pp. 145-147. Paris, Jan. 12, 1920. 

It is well known that hydrogen peroxide is decomposed when added 
to fresh milk. This is brought about by the influence of diverse catalases, 
some of which, physiological and some microbial. Amongst the latter the 
catalytic power of lactic ferments in particular has been carefully investi- 
gated, chiefly by Sarthou [Comptes rendus de VAcademie des Sciences, 
Vol. CE, pp. 119, 1910). Whatever may be the origin of these catalases, 
they are destroyed, at least as regards their effects by pasteurisation. 
If to increase the length of preservation, hydrogen peroxide is added to 
milk which has just been pasteurised, the hydrogen peroxide disappears 
after a few hours and that, so the author has found, before the acidity of 
the milk thus treated shows any modification. It thus seems reasonable 
to suppose that in the pasteurised milk there are germs which resist 
pasteurisation and possess a strong catalytic action. 

This is what the author tried to establish and his results are given 
in this article, ' 

Cultures were made on lactose agar with several pasteurised milks 
in daily use. Besides the lactic ferments, the author has isolated several 
organisms, amoilgst wEich Bacillus subiilis, Tyrothrix tenuis, Oiiium lac- 
Us, and a lactic yeast, have been met most frequently. In order to de- 
termine the comparative action of these organisms on hydrogen peroxide 
the pure cultures were made on a liquid lactose medium, peptonised and 
sterilised in a series of test tubes. One sample was kept as a control, 
one received i % of hydrogen peroxide of 12 volume strength, another 
received 4 % of hydrogen peroxide, then they were all kept to 30® C. in an 
incubator. 

In all the tubes in which organisms developed, no hydrogen peroxide 
’ ' was found, but the opposite was the case when' no organisms had developed. 
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B, subtilis and Tyrothrix, ^hicli are active catal3nsers, rapidly decomposed 
the liydrogen peroxide, even when it v?as added^ in large cjuantities, witli 
the same intensit}^ as the control. 

The other organisms exliibited an increasingly feeble catalytic ac- 
tion, falling to zero for the lactic ferments under the experimental condi- 
tions. Thus, the smallest addition of hydrogen 'peroxide was siifScient 
to prevent the development of this ferment. It was indisputably proved 
in these experiments, that decompcsition was brought about by diastatic 
action. This action was manifested even after the culture medium was 
filtered through a porcelain “ candle '' and wms only arrested when heated 
to 800 C. 

The organisms with the .strongest catalytic power are those which 
produce spores which resist pasteurisation. 

1036 - Experiments with, and Practical Application of Heat Sterilisation for AO Parts 
of Milking Machines. — hart, G. H. and Stabler, W. H. (Department of Vete- 
rinaiy Science; Univer&ity of California. Berkeley, California), in the Journal of Dairy 
Science, Vol. HI, No. I, pp. 33-51, tables 7 * Bibliog. of 13 publications. Baltimore^ 
Jan. 1920. 

A great many experiments have been initiated to ascertain the me- 
chanical difficulties and the relative production that can be secured with 
the use of niilfa’ng machines (i) as compared with hand milking. The 
authors have, however, devoted their attention to ascertaining the best 
method of eliminating excessive numbers of bacteria in machine drai^Jh:! 
milk. They mention the most important works already published on * 
bacteria in machine drawn milk and the use of various sterilising agents. 
Results are then given of tests carried out by the authors with C. H. Me 
Charges (Chemist of State Food and Drug laboratory) to show the re- 
duction in chlorine content by oxidation in the presence of milk or rubber. 

Three i ^ gallon glass jars were each partially filled with one gallon 
of water to which chlorine solution was added in the proportion of 3 or 
to 5 gallons. This is about the proportion usually recommended for 
milldng machine parts. The chlorine solution before dilution showed 
2*35 % available chlorine, and when added to the water in the above pro- 
portion, the fluid in the jars contained about one part of available chlorine 
to each 10,000 parts of water. Jar I was not disturbed ; Jar 2 had 2 cc. 
of milk added daily ; Jar 3 bad some rubber tubing placed in it. Titra- 
tions for chlorine content were made daily. 

The tests show that both milk and rubber reduce the chlorine content 
of solutions containing it and the more milk residue that adheres to the 
tubing, the quicker the chlorine becomes utilised. 

The original plan of sterilisation of the parts of the dairy in question 
was to put the tubes and teat cups in a low pressure steam steriliser, but 
depreciation of the rubber was rapid : the authors installed instead a gal- 


(x) S^ee May I9I7 ,No. 483, Aug. 1917, No. 763 ; Sept. 1917, No. .859; Nov. ,1917^ 
No, 1074; Hec. 1917, No. 1208 ; Jaii.' 1918, No. 7 x ,* Deb. 1918, No. 221, June 1918, No. 695. 

(Ed,) 
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vanised iron 'tank 4 feet long i foot wide and i % feet deep, without any 
lid, and the parts placed in "water in the tank and the temperature raised 
by steam to between 160^ and iSo^ F. for 15 to 20 niinntes. 

Tests were conducted by running sterile water through the apparatus 
to be tested. The amount of water used in each test was 100 cc. 

Milk counts over 7 days showed that sterilisation was sufficient to 
produce a milk well under 25,000 bacteria per cc., the limh for the grade. 

The tinware on the ranch is regularly sterilised in an autoclave under 
pressure. In all, 113 samples of machine milked milk ,was collected 
and counted two samples were over 10,000 ; and the highest - being 
18,000. 

The general superiority and efficiency of heat sterilisation is demons- 
trated and that it is the only way to successfully sterilise milking machine 
rubber parts under ordinary ranch conditions. Where it has beexi regularly 
done, no increased trouble with mammites has ever developed as a result 
of installing machines, and as low a bacterial count milk can be produced 
with milking machines as by hand milking. Ko cliemffial solution has 
been found successfully to accomplish these results under practical con- 
ditions. 

1037 - The Development, Production, and Trade of Italian Dairy Products, — 
Fascetti, G., in the Giomale di CHmica Indmtriale ed Applicata, Year 11 , No. 3, pp. 137- 
144, + I Diagr. Milan, March; 1920. 

During the last 40 years the Italian cheese industry has made consi- 
derable and rapid progress in international trade, as is shown in the appen- 
ded tables, and as this progress has only received a temporary set-back 
owing to the war, it seems opportune to offer a few remarks on the 
importance of the export of dairy produce and of considerations regarding 
the importing countries. 

It is important to notice that the chief powers, such as the United 
Kingdom, France, North and South America, Austria, and Germany 
bought dairy produce on the Italian markets. England limited her de- 
mands to two principle articles, viz., Gorgonzola cheese and butter. This 
absorbed nearly half the total export of these products, but demanded 
but little in the way of herd cheeses such as “ Grana ” or '' Caciocavallo 
which are in great demand in America. There is no doubt that the fault 
lies with the traders, and it is to be hoped that the industr}^ will study 
and use the best means of putting 'before the British public the excellent 
qualities of the Grana and Provoloni cheeses. As the British have a spe- 
cial prediliction tor fermented and piquant cheeses made from sheep^s 
milk, like Roquefort, or from cow's milk, like Gorgonzola, they should 
most certainly like ** Pecorino ”, made from goats' milk. This last is 
■ a great table delicacy in North America, where the consumption amounts 
to 60 000 quintals every year. Italy has been very successful in the mar- 
kets with imitation Swiss cheeses, of which France absorbs half the total 
export. 


[iUSS-iiST] 
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Year 

Butter 

quintals 

Cheese 

quintals 

1S76 

16 082 

18 151 

1895 

44 016 

82 483 

1901 , 

! 60512 

■ 109 336 

1905 • • ' 

1 60 599 

170989 

1906 

50596 

191 936 

1907 

I 36889 

21 1 406 

1913 ' • 

1 27 276 

321 242 


Tcdal export of Cheese 


Eijcport of hard cheeses 


( 

1 


Grana. ■ • 
Pecorino . . 
Emmenthal . 
Caciocavallo 


32 If 059 quintals- 
gi 648 
Qi 760 
9 451 

^ 27113 


Total ... 210912 quintals 


Countries importing Italian Cheeses, 

other types of hard cheeses 


15 501 


To^al export ^ 235' 413' quintals 

Export of Soft cheeses: Gorgonzola, Stracchino, Fontina. . . ’ 91622 

Other tj^pes of soft cheese 683 


Totat export 


92 305 quintals 


Austria- Hun garj^ 
France. . • , . , . 
Germany. . . . 
United Kingdom 
Switzerland . . 
Argentina . . . 

' Brazil . . ' . ' . - 

UMIe 

United States . 

' ' ■ Uruguay . . ' . 
Other ’ countries. 


15056 quintals 
4 524 

4 4^^^ 

923 

9 468 
26 720 

5 551 
I 62 S 

14 127 

I 239 

7 944 


Total . . . 91548 quintals. 

Emmenthal 

Austria-Hungary i 218 quintals 

France 5546 

Other" countries. 2 651 


Total ... 9415 quintals 
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Pecorim ; — 

France 2 574 

Germany. i 113 

Eibya 3 I / u 

Tunisia ' . 2016 

Argentina 3 392 

Brazil 4 281 

United States . . 67 609 

Other countries ' 7 605 


Total ... SI ISS quintals 

Caciocavallo 

United States 25119 

Other countries i 994 


Total . . . 


Gorgonzola and similar cheeses : — 

France, United Kingdom and United States . . . . 


SI US quintals 
quintals. 


From this table, it is evident that Italy has made many openings in 
international commerce and is in a very favourable position, both agri- 
cultural and technical for the re-establishment her cheese export. 

Already in 1919 there was an increase in exports compared with 
1918, but unfortunately apthic fever in its worst form attacked the stock, 
and only the young were excluded from slaughter by Government order. 
However, the cheese production in 1919 was only slightly below that of 
1918 and that for 1920 promises very well. Indeed the exports should 
rise by Vs ^bove those of 1919 and soon Italian dairy products should 
regain their favourable position in the international markets from which 
they had been cut off for more than 4 years (i). 

1038 - The Inluenee of Humidity Upon the Strength and Elasticity of Wool Fibre. 

— Haeudy, J.J. (Associate 'Wool Specialist, Wyoming Agricultural Experiment Station), 
in The Journal of Agricultural Research, yol. XIX, No. 2, pp. 55 - 63 ? %s. 4, Washington, 
D. C., April 15, 1920. 

In a preceding issue of this Journal the author published a prelimi- 
nary report of his work on the influence of humidity upon the strength 
and elasticity of wool fibre (2) ; in the present article further studies are 
reported concerning scoured wool. As in the previous work, all sam- 
ples were tested with a Mackenzie fibre testing machine. Each sam- 
ple has been extracted with ether and washed with hot water and tested 
at each of 5 relative humidities, 40, 50, 60, 70 and So %. The results 
are given in the Tables and may be summarised as folows : 

The tensile strength of wool increases with the decrease in the dia- 
meter of the wool fibre. Fine wool has a breaking, strength var5?ing more 


(i) See R., 1914, pp. 842-849 note by Prof. C. Besaka entitled “ The Dairy 'Industry 
In Italy at the Present Time. (Ei.) 

\a) See E., June, 1919? No. 780. {Ed,) 
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dosely with the first than with the second power of the diameter. Coarse 
•wool has a breaking strength varying with a figure which lies between 
the first and second powers of the diameter. 

It is necessary to mix samples carefully before testing in a testing 
machine^ if the best results are to be obtained. 

The breaking strength and tensile strength of both scoured and iin- 
scoiired wool decrease with an increase in relative humidity from 40 to 
80 %, and show a tendency to increase from this point to that of satu- 
ration, 

Xhe elasticity of scoured and unscoured wool, increases with an in- 
crease ill relative humidity from 40 to 80 %, and decreases from this 
point to that of saturation. 


1039 - The Rdie of Peutose-f’ormmg Bacteria in the Production of Maize Silage. — 

Peterson, W. H. and Fred, F. B. (Department of Agricnlturai Chemistry and Agricul- 
tural Bacteriology, University of Wisconsin. Madison), in The Journal of Biological 
Chemisiry, VoL XLI, No. 2, pp. 181-186. Baltimore, M. D., Feb. 1920. 

The xjdose-feimentiiig bacteria are present in large numbers in silage 
crops. Their optimum temperature for fermentation is about 27° C, which 
is approximately the average temperature found in maize silage ; in rela- 
tion to oxygen supply, the pentose fermenters are most active when sub- 
jected to a low oxygen tension, and will ferment xylose under anaerobic 
conditions. They are particularly characterised by the ease and rapidity 
with which they ferment pentoses, producing chiefly acetic and lactic 
adds. 

In the present article, the authors report on the results obtained b^ 
the inoculation of maize fodder at the time it was placed in the silo, in- 
cluding the micro-organisms present at the time. 

The results of these experiments indicate the following points : 
The pentose-fermenting bacteria are capable of bringing about de- 
cided changes in raw or in sterilised maize tissue. Wlien added to raw 
maize fodder, these organisms are able to compete with' the fermenta- 
tion processes which normally occur. In sterilised silage, the pentose 
fermenters develop rapidly, and produce the substances commonly found 
in good silage ; viz. acetic acid, lactic acid, ethyl alcohol, and carbon dioxide. 
From the standpoint of temperature, oxygen sypply, and fermentable 
compounds, silage oilers a suitable medium for the growth of pentose 
fermenters. This accounts for the fact that the authors conclude that 
these bacteria play an important part in the fomiation of maize 
silage. " ‘ 


1040 - Effect of HumMfty and Weather on the Ripening of Stored Apples and Pears 
— See No. 954 of this Review. 


1041 - Export of Rice from Coehin-Chljoa to China and France. — See No. 965 of this 

Review, 
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1042 - Suggested Improve iiieBts in Methods of Selling Cotton Based on a Comparison 
of Cotton Producers and Consumer’s Prices, —UcCo^n^:!., o. g. (Sixciaiist in Cot- 
ton Marketing, Bureau of Markets), in U, S. Dcpmfmcnt of A'^ricuUurc, Department 
Cifctdar No. 56, pp. 1-8. Washington, D. C., August, loto. 

Data prepared in accordance with, a co-operative arrangement bet- 
ween the North Carolina Department of Agriculture, the North Caroline 
State College of Agriculttire and Engineering and the Bureau of Markets 
of the United States Department of Agriculture, based on a comparison 
of cotton producers prices and those paid by the consuming mills for the 
same grades and staples of cotton on the same days. 

During the period from December 14, 1916 to May i, 1918, over 15000 
samples were collected and specified and a form was furnished^ showing 
the date of purchase, price paid on delivery, and stipulated grade and staple. 
During the same period the county classers in the State classed about 
120,000 bales of cotton for producers in North Carolina, and obtained infor- 
mation as to the date and place of sale, and the price received for a large 
portion of this cotton. 

A comparison of all coinciding sales selected from the sale of approxi- 
mately 200,000 bales sold in the States of North Carolina, South Carolina, 
and Georgia showed that the mills paid an average of |ii,6o pet bale more 
than the average price received by the farmer on the same date for cotton 
of the same grade and staple. "Aether sold through buyers or dealers or 
direct to the mills, there are usually certain legitimate expenses of selling 
which would reduce the actual saving below the amount indicated, less 
$2.50 for freight and 'other charges per bale. 

The suggested improvements in methods of selling cotton include the 
following points : farmers should grow only the quality of cotton such as 
the mills need ; a compress and ample storage and shed space should be pro- 
vided ; a disinterested classing service and cooperative selling should be 
instituted ; better ginning facilities are needed ; less damaged cotton should 
be shipped to the mills'; varieties that produce a better staple should be 
grown. 
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DISEASES OF PLANTS 


DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER TOWER PLANTS 

1043 - Researches on the Presence of the Hyphomycete Endoconidium ie~ 
malentum in the Seed of Darnel. — B’Ippolito, J., in La Riforma agrarian 
Year I, No. 7 , pp. 259-262. Parma, Jtily, 1920. 

MM. GtrERm and Vogl discovered between the integument and the 
aieurone layer of the seed of darnel (LoUum temidentum ), a mycelium 
that has since been the subject of many researches, the results of which, 
however, have been far from agreeing. The fungus was given the name 
of Endoconidium temulenium, but was subsequently identified as 
rium ^netachroum. 

According to some writers, the seeds of I. temuknium are always hfid 
everywhere infested by this fungus; while others maintain that whereas 
seeds from some localities are infected, there are certain places where the 
seeds are always free from the hyphomycete. 

The author set himself the task of ascertaining whether the immunity 
enjoyed by certain seeds is due to the hyphae being unable to penetrate 
into the tissues, owing to some special power of resistance characterising 
the latter, or whether these seeds bdong to some particular immune variety 
of darnel hitherto confused with another kind which is subject to the di- 
sease. He therefore tried to ascertain whether the healthy seeds came from 
completely immuned plants, or only from infected individuals with some 
isolated immune seeds, and found that all seedlings grown from healthy 
seeds were free from disease (some of these seeds came from Rome and others 
from Russia), whereas those raised from diseased seeds were wholly infec- 
ted, or partially so in the sense that it might be limited to a portion of the- 
aieurone layer. Further he found that it was not probable that the infec 
tion was transported through the air. Microscopic examination revealed 
no difference in the structure of healthy and diseased seeds ; it is therefore 
impossible to explain how the mycelial hyphae have found an entrance in 
some cases and not in others. In addition, no difference was to be observ- 
ed in the germinating power. On the other hand, morphological differen- 
ces did exist, some of the spikelets being awned, and the others not. The 
seeds of the former were all immune, whereas those of the latter were all 
infected. It thus appears that the two varieties of darnel, the awned and. 

[ 1041 ] 
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the awnless, also differ in the fact that the one is a host of the ftingtis, and 
the other is free from it, which is a matter of great practical interest, given 
the toxic character of seeds infected with Z. temulenium. 

1044 - Temparature Relations of Certain Potato Rot and Wilt Producing Fungi — 
Edson, H. a. (Pathologist) and Shapovalov, (Asst. Pathologist. Cotton Track and 
Forage Crop Disease Investigations, Bureau of Plant Industrj’-, United States Dept, of 
Agriculture) 5 in The Journal of A^rimUiwal Research, Vol. XVIII, No. 10, pp, 511-524, 
figs. 9, Washington, D. C., Feb. 16, 1920. 

As shown by Fawcett (1917), correlation exists between the cardinal 
temperatures of certain fungi in cultures, and their geographical distribu- 
tion and seasonal occurrence. There is, howwer, a regrettable lack of exact 
information regarding the temperature relations of different potato para- 
sites. The following data secured in experiments with pure cultures of 
some of the most common potato rot and wilt fungi explain to a certain 
degree the predominance of these organisms in definite regions and seasons, 
and permit certain practical conclusions regarding the temperatures which 
may control or eliminate these fungi. 

The following cultures were employed : Fusarium coeruleum (Tib*) 
Sacc. ; F. discolor var. sulphmum (vScMecht) App. and WoUenw.; F. Eth 
mariii Carp., F. oxysporum Schlecht, F. radicicola WoUenw., F. trichothe- 
cioides WoUenw., VerUoillium alho-akum Reinke and Berthold. 

The figures in graph form show the daily accumulations of growth, 
and a table gives the seasonal prevalence of Fusarium oxysporum and Ver- 
ticilliumalho-atfum un^ti specie climatic conditions. Results show that more 
tubers were infected with the former in the early crop grown at higher tem- 
perature than in the late crop at a lower temperature, and vice versa with 
F. alho-atfum. The presence of the Fusarium infection in the control tubers 
indicates that probably the largest part of it came from the soil, while the 
infection of the new tubers with Verticillium- came exclusively from the seed 
The latter was absent both in the control and Fusarium plots of each crop. 

The fact that the growth of potato fungi was seriously inhibited at or 
somewhat below 5® C is of considerable practical importance. It may be 
reasonably be supposed that a temperature of about 40^ F or slightly be- 
low wiU suffice to check the spread of the Fusarium potato tuber rots in 
storage. The requisite temperature for successful infection is, therefore, 
liigher than the minimum temperature necessary for growth in cultures. 
The susceptibility of Verticillium alho-atrum to high temperatures suggests 
the possibility of heat treatment for infected seed tubers. 

Temperature tests in certain cases may serve as a useful supplementary 
method for the identification of fungi exhibiting contrasting thermal rela- 
tionships. 

1045' - Preliminary Study of the Inheriihnee of Rust Resistance in Oats!— F ahker, 

J. H,, in tile Journal of the' American Society of Agronomy, Vol. 12, No. i, pp. 23-3^. 

pi, 2, Bibliogr. of 19 publications. Waslimgtoii, 20 Jan. 1920* 

This study was undertaken with the idea of attempting a determination 
of the genetic behaviour of the character rust resistance, in a cross be- 
tween resistant and susceptible oat varieties of the two groups : (i) Red Oats 

[i #43-1 @45] 
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(Amna si&rilis) and (2) Common Oats {Avena saiiva), namely the pedigree 
lines, of the two ,varieties Burt and Sixty-Ba^j^, with a large number of 
generation hybrids between them. Most of the inoculations were made on 
seedlings, but similar results were obtained on plants at the time of head- 
ing, using crown rust. Puccinia Lolii Avenae Me Alpine on the upper leaf 
blades and stem rust. Puccinia grmninis Avenae Erikss and Henn, on the 
upper sheaths and peduncles, 

A plant was recorded as resistant when few or no normal uredinia rup- 
tured the epidermis. If the uredinia were numerous, large and normal, 
but no very marked' signs of resistance were present, the plant was classed 
as susceptible. If a limited number accompanied by flecks were noticed 
> and no other inaications of seini-resistance, the plant was classed as inter- 
mediate. 

Everything tested was found to be readily susceptible to stem rust. 
AU plants of the Sixty-Bay were uniformly susceptible to crown rust. Of 
223 inoculated plants of Burt, 48 were classified as resistant, 152 as interme- 
diate, and 23 as susceptible. In the generation there was definite segre- 
gation, and the seedlings were classified as 17.3 % resistant, 13.0 % in- 
termediate, and 69.7 % susceptible. Crown rust in this cross is partially 
dominant," and resistance is recessive. The outstanding contracted charac- 
ters are due to definite genetic factors. 

On this preliminary work the author does not consider it possible to 
attempt the construction of a factorial hypothesis to fit the results, owing 
to the fact that Fi generation plants were not observed, nor the E3 plants;; 
as the Fq plants were not grown to maturity. Also one of the parent va- 
rieties was heterozygous with regard to rust resistance. It is stated, ho- 
wever, that as the above results were obtained in the Burt X Sixty Bay 
Cross, it seems likely that similar ones would follow in other crosses be- 
tween varieties resistant to crown rust in the A. sierilis gioiip and those 
which are susceptible in the A. sativa group. 

A brief review is given of pre\'ious literature on disease resistance, and 
rust resistance in cereals. 

104(1., - Correlation between Size of the. Fruit and Resistance of Tomato Skin to 
Punctilio; Relation to Infection with Macrosporium tomato Cooka. 

— RosENBAOM J, andSANDO, C. E., in Tht' American Journal of Botany, NoL VII, No. 2, 

. pp. 78-S2, tables 2. Brooklyn, Feb. 19-20. 

The fact that artificial infection with Macrospormm tomato Cooke from 
tomato on uninjured tomato fruit can be obtained, provided fruit of a cer- 
tain maturity as measured by size is used, has previously been established. 
The question now under consideration is to ascertain the cause of this ap- 
parent iniinunity or resistance in the fruit after it reaches a certain maturity 
Previous investigations show that it is apparent that there is good evidence 
that some parasitic plants make their way into their host plants by break- 
ing through the tissues mechanically and that the main factor in this pene- 
tration is the growth pressure of the fungus filament. Experiments by 
Hawkins and Harvey with Pythium on potatoes supports this evidence. 
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The results obtained by Beackman and Weesford with Botrytis cinerea 
on Vicia Faba show that the piercing of the cuticle is due solely to the 
mechanical pressure exerted by the germ tube as a whole or by the special 
outgrowth from it. 

The methods employed by the authors were as follows. The tomatoes 
were grown in a commercial way in the fields of southern Florida. At first 
fruits of various sizes were selected at random. Inoculatjpns were made 
from tagged blossoms at the end of each week. 

The Macrosporium cultures were isolated from tomato fruit. Spores 
were obtained according to the Kunkee method. 

The resistance of the skin of the fruit to puncture was determined by 
use of the Joey balance as modified by Hawkins and Harvey. Ge 
nerally ten punctures were made on each fruit where tomatoes of different 
sizes were used. The average of these readings gives fairly accurately the 
pressure necessary to puncture a particular fruit. The authors give Tables 
showing the relation between resistance of skin to puncture and Macrospo- 
rium infection on different sized tomatoes, at 23° C and showing the 
relation between these on tomatoes of different age. 

The evidence obtained shows that : (i) while a chemical difference is 
found in the analysis of young and old fruits, this is not the limiting factor 
in infection with Macmporium. The fungus grows just as readily on the 
pulp and extracts of old fruits as on those obtained from young tomatoes. 
Moreover, positive infection has been obtained on fruits of all degrees of 
maturity when the skin is injured or removed previous to infection ; 
(2) surface sections of old and young fi-uits failed to reveal the presence of 
stomata or other natural openings in the skin ; {3) in the development of a 
tomato fruit, the cuticular layer increases in thickness with the age of the 
fruit. Measurements to determine the resistance of the skin have shown 
that there is a definite and direct correlation between age and the 
resistance of the skin to puncture. Infection experiments have shown 
that the amount of infection which it is possible to obtain decreases with 
the age of the fruit. 

'\^ile the results do not prove absolutely that the inhibition of infec- 
tion is a purely mechanical one, the resistance of the tomato skin to punc- 
ture may explain, at least partially, the ease with which infection without 
previous injury is obtained on the young fruit but not on the older 
fruit. , 


1047 - Biesling Mienan Grape Variety Bssistant to Dematophora sp. in Italy. — 

' See No. 944 of this Review. 


1048 -• White Rot Disease 0! Onion Bulbs. -- cotton, a, D. (Mycologist to the ^'vinistry 
of Agriciilture and Fisheries) and Owen, K.N.{ Botany School, ETniversity 01 Cambridge), 
in The Journal of the Ministry of A^^riculture, Vol. XXVI, No. ii, pp, 1093-1099, pi c. 
I,ondon, Feb, 1920. 

Until recently, this disease has not attracted serious attention, and the 
only previous account which deals in any way dearly with the White Rot 
disease is that by Vogeino (1902} who records the occurrence in garlic in 
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various parts of Italy and gives a description of tlie microscopic cliaracters 
of the fungus. As a result of further studies and experimental work carried 
out at the Ministry’s Pathological Laboratory at Kew, during the past 
2 years and the fact that the life history of the causative organism is pro- 
perl)’ known, has led the authors to state that it is now possible to suggest 
methods for controlling the spread of this disease. 

The destruction of onion bulbs by a fungus producing a white mould 
was observed by Bbrkbbby in 1841 and was called ScleroUum cefivorum. 
An examination and comparison of these specimens shows that they are 
precisely identical with the White Rot fungus so prevalent to-day. The 
fungus lias itself been found to be quite distinct from the two fungi Sclero- 
tinia bulborum and Botrytis cinerea, both of which have at one time or 
another, been regarded as the cause of the trouble in question. White 
Rot was first correctly distinguished in England in the Annual Report of 
the Plant Disease Survey of the Ministry of Agriculture, for 1917. The po- 
pular name is derived from the abundance of white mould at the base of 
tbe diseased bulbs in the early stages. Onions become attacked when the 
soil in w^hich they are sown or planted is contaminated with the fungus. 
They usually first show symptoms of attack at the end of May or early in 
June. If the soil is heavily contaminated, practically all the beds will be 
effected. Autumn sown plants appear to be the earliest to suffer but spring 
sown onions suffer equally, and, being smaller, are more quickly killed and 
are sometimes destroyed in large numb'ers. The earliest visible symptoin 
is one of wilting and yellowing of the foliage. The roots are invaded By 
fungus mycelium or spawn, and are almost entirely destroyed, probabl)?* 
in all cases, attacked before th#bulb. Warm, damp weather appears to 
be specially favourable to the growth of the parasite, and the fungus then 
develops rapidly round the base of the bulb showing amass of fluff 3^ white 
fungus spawn or mycelium. This is very characteristic of the W^hite Rot di- 
sease and distinguishes it at once from all other diseases of the onion. Lat- 
er this is replaced by a more closely fitting weft which penetrates also into 
the tissues of the btdb. At this stage the surface of the bulb shows the pre- 
sence of numerous, black spherical bodies (0.5 mm. diameter) and termed 
sclerotia It is by means of these that the parasites persist in the soil 
from year to y^ear. The fungal threads continue to penetrate the bulb tis- 
anes, and finally the bulb becomes dried up. It would appear that under 
^.natural conditions, *.he sclerotia on the diseased bulbs, remain dormant 
during winter, germinate in late spring and thus bring about infection of 
the" next crop. 

The conidia or inicrospores produced after germination, have not been 
observed to germinate. 

It would appear, therefore, that the disease is spread solely through 
the agency of sclerotia This accounts for the fact that the authors pre- 
fer to retain Bbre:bx.,Ev'S generic name ScleroUum rather than to transfer 
species to the ascom3’^cetous genus Sclerotinia. 

A point of great practical importance is the length of lime the sclerotia 
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retain tlieir vitality. exact statement can yet be made in this 
respect. 

Method of spread. — The introduction into new localities 
obviously takes place through such means as (i) the distribution of soil 
containing sclerotia ; (2) the planting of diseased plants and sets ; (3) the 
careless disposal of contaminated refuse or manure. 

As far as the present observations go, most of the common varieties 
of onions appear to be subject to White Rot. Shallots are usually resistant 
and leeks are not commonly affected. 

Distinctions between White Rot and other dis- 
eases. “ (i) « Onion fly)) Fhorhia cepamm distinguished by presence 
of maggots in the bulbs, the absence of white fungus mycelium, and 
black sclerotia. 

(2) (( Milaidev » Peronospora ScMeideni distinguished by whitish 
Mack or grey mildewon the leaves bulb free from attack. 

(3) u Onion Smut Urocystis Cepidae streaks of black spore 
masses in leaves and the outer scales. 

(4) Botrytis Allii, The leaves and top of the bulb attacked, with 
grey mould and not white ; and disease commences later in the year. This 
disease and White Rot are occasionally found in the same bulb. 

In England, White Rot is very widespread. It is evidently also serious 
in Italy but little is known as to its exact distribution on the continent. It 
has not been reported in America. 

Methods of control. — The. only means at present known 
is by karving out the fungus from the so% and this can only be effected by 
keeping the grotmd free from onions and allied crops for a number of years. 
Buriug this period the soil should be worked as much as possible and 
the utmost care taken that contaminated soil is not conveyed to clean 
land. 

Diseased plants should be carefully dug up and burned before the for-^ 
mation of sclerotia takes place. No success has been obtained yet with 
the use of soil fungicides. 

There is therefore still room for further investigation especially with 
regard to fungicides and trials as to the susceptibility and resistance of 
different varieties of onions. 


I04<> Eot of Date Fruit. — brown, J. G, (Agricultural Experiment Station, University 
of Arizona- Tncson), in The Botanical GasetUf Vol. JTKIK, No. 6, pp. 521-529, figs. 5, 
Chicago, June, 1920. 

Examination of the infected orchards at Yuma and Tempe, led the 
author to observe that the fruit showed two main symptoms of disease. 
Some were flecked with rusty brown spots, others showed soft spots varying 
in size and partly translucent, as though soaked with water or oil. In both 
cases, the ruptured epidermis allowed excessive water loss, resulting in 
the final mummy stage. Mummified fruits sometimes remained for a time 
m situ, but finally fell to the ground. The brown spots on petioles and ribs 
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of leaves, and on tlie rhachi of fruit clusters suggested a relation between 
fruit spot and leaf spot. This appears to be conformed by laboratory expe- 
riments so far completed. Cultures gave typical Alter mria spores similar 
to those found in pustules in all three cases, also two species of AspergiU 
Ins and one species of PeniciUmm. The same saprophytic molds that 
occur ill infected petioles, rhachi and fruits are likely later to ruin the 
packed crop. 

Attack of the spot fungus, unaccompanied by the saprophytes, results 
in mummification without the appearance of rot. 

The fungi Sterigmatocystis and Meliola have not yet appeared on any 
of the Arizona material examined. These fungii have previously been report- 
ed as connected with date rot in Africa, according to other investigators. 

Further study is now being made by the author to determine the three 
species mentioned; Altermria, Aspergilhs and Penicillium, isolated in cul- 
tures, together with histological investigation and inoculation. 

INJURIOUS INSECTS A. D OTHER LOWER AMIMhLS 

1050 - Invasion of locusts in Uruguay in 1917-18 and 1919-20 (i). — RepUblica 
Oriental del Urugu.^y, Ministerio de Industria, Defensa AGRtcoLA: I. Memom 
corrcsptyndicnfv al ano 1917, imssim. Montevideo, 1918. — IT.' Menmia de lostrabafos 
realizjdos contra h lan:osta. Invasion de 1917-1918, pp. 89, maps, 4 diagrams. Monte- 
video, 1919.-111. Boletin mnsml, Itso, 2, pp. 8-9. Montevideo, 1920. 

In J une, 1917 , the Directorate of the Uruguayan Defensa Agrfcola '' 
drew up a general scheme of work to be carried into effect, should the ter- 
ritory of the Republic again be ^vaded by locusts faranensis) 

This scheme having been approved by the Central Commission, the Direc- 
torate took steps to re-organise the Commissions appointed in each Depart- 
ment for the purpose of coUaboratihg with the of&cMs of the Defensa 
Agricola, and to co-ordinate their work with a view to rendering it more 
efficacious. To this end, the Commissions were divided into three cate- 
gories : " Comisiones de Zona Comisiones Seccionales and " Comi- 
siones de Distrito 

The first regulation defined the powers of the Comisiones de Zona, 
another defined thefunctions of the two other categories of Commissions, 
wifile a third provided for the nomination of Honorary Inspectors having 
the s$me powers as the members of the “ Comisiones Seccionales and the 
“ ^misiones de Distrito ”, thereby still further enlarging the circle of the 
collaborators of the Defensa a^fcola. 

With the aim of enlisting the services of the rural population in the cam- 
paign against the locusts, circulars were sent to all institutions which had 
to do with agriculturists asking them to collaborate and urging them to 
second the efiorts of the '' Defensa Agricola The Directorate had a col- 
oured plate made, depicting in a striking manner the characteristics of the 
'' langosta ” in the different phases of its life-cycle (egg ; mosquita ”, 

" ' {i) See: International Institute of Agriculture. La lutie centre Im sauUreUes dans 
ks divers 'pays. RoEte, 1916, passim. R. July, 1917, No. 690. {Ed.) 

[II4S-I0SI] 
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^'saltona'', and voladora and giving the general principles on which 
are based the control measures adopted in the case of each of the stages in 
the life of the orthopteron. Another plate was also prepared, in order 
to help to intensify the control operations during the “ mqsquita ” stage 
(when the insect is just hatched), for this is considered the best and most 
economical time for operations against the locust. These plates together 
with propaganda literature were distributed throughout the country. 

In order to awaken popular interest, and to provide the commissions 
with a practical guide, the laws and regulations to be observed and enforced 
were collected in a single volume. 

Suitable measures were also taken to increase the staff working directh" 
under the “ Defensa Agricola and that to be dispatched to the invaded 
Departments. 

With a view to regulating and rendering uniform the measures adopted 
by this staff during the campaign against the locusts, regulations were 
published dealing with the infringements of the rules in force for the des- 
truction of the pests, the penalties to be inflicted on persons transgressing 
them, and the carrying out of the control work by official bodies of workers 
at the expense of the guilty party. 

Another regulation was drawn up for the arrangement and coordina- 
tion of all matters relating to the administration of the funds necessary for 
the control campaign. 

On August 27, 1917, the first winged swarms (“ voladoras ”) of the 
insects, coming from Brazil, reached the territory of Uruguay by way of 
the Department of Artigas. The following 4 a.y others came from Argen- 
tina and Brazil to the Departments of Salto and Artigas. From this date,, 
these swarms of winged insects continued to invade the Republic ; they 
gained ground gradually, and finally on November 20, reached the south 
frontier of Uruguay and spread over the Department of Montevideo 'up to 
the Capital and to the Departments on the banks of Bio de la Plata. In 
the meanwlnle, in the districts first invaded by the " voladoras the eggs 
laid at once by the latter began to hatch out and produce “ mosquitos 
which continued to make their appearance until early in January, 1918. 
Towards' the middle of December, 1912, large swarms of saltonas ” (locusts 
still in a wingless condition ) coming from Brazil arrived in the Depart- 
ment of Rivera. Recently metamorphosed winged insects were not seen 
until the end of J anuary either in this Department or in the Department of 
Cerro Fargo. In February, however, they were observed in the other De- 
partments .of Paysandd, Minas, Tacuaremho, Florida, and Rio Negro. In 
short, all the Departments of the Republic were invaded, and ever3nvhere 
the locusts had laid their eggs and the larvae were hatching out. The per- 
sistent draught prevailing during the months of the invasion of the locusts, 
and the time when their eggs were hatching, caused many of the latter to 
perish while others produced mosquitas ” out of season. These larvae 
died in large quantities in some zones as soon as they were hatched, and in 
certain places all succumbed to the uhfavour able atmospheric conditions 
and to lack of fogd due to the dryness of the ground. The first rains brought 

[lIJSf} 
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fortli new mosqtiitas it was therefore necessary to resume control ope- 
rations although they were supposed to be finished, which entailed two 
consecutive campaigns. 

From the time of the arrival of the first swarms of locusts in Uruguayan 
territory, that is to say, from September, 1917, to March, 1918, all the ne- 
cessary material for the control campaign was distributed throughout all 
the Departments. This material, which was the property of the Defensa 
Agiicola was lying ready for use in the depdt at Sayago. It chiefly con- 
sisted of a large quantity (387 949 kg.) of wire netting, [hairera metdlica) 
5343 special blowlamps {mdquinas langosticidm a fuego), and 12 000 were 
nets fixed to a ^wooden grip (Idtigos de alambre) with their accessories (i). 
Further, measures were taken for the purchase of 2000 cases of naphtha, 
for fuel for the blow-lamps {mdminas). Most of these cases of naphtha were 
re-sold to persons requiring them at half-price, and a smaller number were 
distributed gratuitously to poor farmers. In order to do away with the 
difficulties experienced in previous campaigns connected with the distribu- 
tion, and still more with the collection, at the close of the season, of the 
material lent to private individuals, the Directors of the Defensa 
Agiicola published a special regulation urging that due attention should 
be paid to the provisions it contained. In spite of the greater punctuality 
with which, thanks to these measures, this material was returned, the 
Directors find it increasingly necessary to insist upon private persons 
providing, their own material, the Defensa Agricola ” only undert^ing 
to furnish it in exceptional cases, and as each occasion arises, ; 

The National Army contributed efficaciously to the destruction of 
the locusts, and its co-operation was enlisted in nearly all the Departments ; 
in some cases bands of workers were formed consisting almost entirely of 
soldiers. The railway companies also contributed to the success of the 
campaign by transporting workers and material free of charge. 

During the time of the invasion in question, a special commission 
appointed by the Government carried out three successive experiments in 
applying the biological method [Coccohacilhis Acridiorum) in the control of 
“ saltonas and “ voladoras ” (2). This Commission, though it considered 
the results obtained in these researches to be satisfactory, expressed 
the opinion that, in order to arrive at definite conclusive as to the practical 
va!ue of the method, it would be necessary to carry out further experi- 
ments, especially as regards the treatment of wire ‘Uangosta ” in open 
country. 

A second Commission was appointed to undertake experimental in- 
vestigations with a view to the industrial use of locusts (3). 

The campaign of 1917-1918, considered as a whole, gave satisfactory 
results. The agricultural districts of the Republic were defended against 
the locusts and protected from their voracity, the injury they caused 

(i) See, ill this connection, the two publications oi the International Institute of 
Agriculture mentioned in the preceding note. 

> “ (2) 'See i?., Oct -Dec., 1919, No. 1281. {Ed,) 

(3) See also R,, June, 1919, Ko.' 690. [Ed.) . ■ 

[Its#] 
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being reduced to a minimum and negligible in the total estimate of national 
production. 

The direction of the work must also be regarded as better, than that 
of previous years. The more complete and uniform character of the re- 
gulations, and the distribution in all the Departments of a picked staff 
of workers chosen by and directly under the control of the Defensa 
Agrfcola facilitated the execution of the control operations and permitted 
of greater regularity in the supervision of the various services. Although 
the invasion of 1917-1918 was one of the most widespread, yet only half 
the funds voted by the Assembly (120 000 pesos) was expended on the 
operations. 

Contrary to what occurred in the above-mentioned period, the 1919-1920 
invasion, according to the information so far published (Ft-bruary 1920), 
was not very severe in Uruguay. The first winged swarms found their 
way into the Republic at the end of July (27 and 29) across the Depart- 
ments of Salto and Rivera ; they came from Argentina and Brazil, respec- 
tively, Early in the following August, however, the locusts that had 
invaded the Department of Rivera returned to Brazil. The arrival of 
small swarms was afterwards notified in the two above-mentioned Depart- 
ments. A swarm composed of a few insects was reported on October 9, 1919 
at Tacuarembo ; this was the only one that stopped in the country. The 
measures necessary for protecting the invaded estates were carried otit with 
Jiromptitnte and energy by the owners in collaboration with the j* Defensa 
Agrfcola 'h 

1051 - Empoasca. mafi and Empoa msae. Two Leaf- Hoppers Injurious to 
Apple; Nursery Stock in the. United States. — Ackerman, a. j., in Unnu suus 
Deparimni of Agriculture, Bulletin 805, pp; 1-35, figs, 2, pi. 5, tables 21, Bibliogr. of 28 
publications. WasMngton, I). C., Dec. 15, 1919, 

The Apple I^afhopper {Empoasca moli), both in the nymph and adnlt 
stage, causes serious injury to apple nursery stock by extracting the plant 
juices from the terminal leaves of the host. As a consequence the leaves 
curl, become undersized, and fail to function normally, thereby retarding 
the growth of the trees. In southern Pennsylvania this species is three- 
brooded and hibernates only in the adult stage. Eggs are laid within the 
leaf tissue on the underside of the leaves. This leafhopper is widely dis- 
tributed over the United States, and attacks a variety of plants. 

In literature, the above species has been confused with another leaf-hop- 
per which also attacks the foliage of nursery apple trees, namely, the rose 
leafhopper, E. rosae. The latter insect is two-brooded, and winter is passed 
in the egg stage. Winter eggs are deposited under the bark of apple tre^ ; 
these hatch out about a month earlier in the spring than eggs deposited by 
wintered females of E. rnali. 

E. rosae may be distinguished from E. malt by its lighter colour and by 
the absence of the six or eight white spots present on the frontal margin of 
the pronotum of the latter species. Distinction between the nymphs of 
the two species is more difficult. The distinct types of injury produced 
by the two insects, however, is a ready means of distinguishing them. 
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E. -fosae feeds on the lower leaves and produces white or j^ellow spots on 
them, while E, tmli attacks the terminal ledves, curls them, and stunts the 
growth of the trees. 

Parasites seem to play a far more important role in reducing the num- 
bers of the rose leaf hopper than those of E. mali. I^arvae of drynid pa- 
rasites are quite common on the adults of the former, while they have only 
rarely been founds attacking the latter. Two parasites of the winter egg 
of E> rosae have been observed, namely, Anagrus epos Girault and A. ar ma- 
im Ashm» var, nigriveniris Girault, and these help considerably in checking 
the numbers of this species. No parasites have been reared from the eggs 
of E. mali, 

A single spraying with 40 % nicotine sulphate at the rate of i to 1.500 
combined with soap will so materially check an infestation E, mali, when 
applied against the first-brood nymphs, that injury caused later by those 
that escape, will be of little consequence. The same treatment made two 
or three weeks earlier is efiective against E. mali, although this species 
is seldom suiSciently injurious to justify a special application. 

• INJURIOUS VERTEBRATES 

1052 - Bats In Sugar-Cane. •— Skaife, S. H. {Entomologist, School of Agriculture, Ceclara, 

Natal), in Joim-ud of fht' Deparimcni of Ap'iciillurc, Vol. I, No. i, pp. ,55-57. Preto^JV""* 

April IQ 20 . N 

The rats causing the trouble are not the cane rats [Thryommys swm- 
dereniamis), but are neailj all allied to the common house rats. On tUb 
sugar farms of the Unifolozi Flats they cause great damage by gnawing 
through the base of the cane, causing it to fall and dry out.- This parti- 
cular species has previously been associated with the qottonfields, but 
this new and unprecedented form of attack, amounting to 75 % or more 
crop losses, is considered probably due to the floods, as it is obvious that 
the worse infested farms are those which siiffered most from these floods. 

The Pate verte from the Pasteur Institute, Paris, although highly 
effective against rats in the trenches during the war, was found to have no 
effect on the species in question. The fact should not however be forgot- 
ten that the virus, yras used when at least 2 months old. Poison baits 
soaked in 2 % solution of strychnia hydrochloride were more effective but 
impracticable under field conditions. ' The practice of the planters to burn 
the trash .and dead vegetation before cutting the cane was more advisable. 
The rats were dazed ^and stupefied and were easily caught and destroyed. 

' The planters are, however, very anxious to have the speedy use of a 
virus which will start an epidemic among the rats and eventually wipe 
them Cut, and which, contrary to certain types of virus already put on the 
market, will prove as equally effective in the cane fields as elsewhere. Such 
a method of eradication would be distinctly advantageous to the burning 
process which involves injury to the roots of the cane by digging, etc, 

Aefredo KVGG^Ri^ .gemite fesponsahik. 
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GENERAL INFORMATION 

1053 -- Agricultural Development in India. — i. ciousm-, b, (Birector of Agriculture 
Central Provinces and Beliar]. The Possibilities of Agriculture in India within the next 
Twenty Years, in The A^muUwal Journal of India, Vol. XV, Pt. Ill, pp. 339-249. 
Calcutta, May X920. — II, Howard, A. (Imperial Economic Botanist). The Improvement 
of Crop Production in The London Corn Circular, Year, 77, No, 62, pp. 4-5 and No. 64, 
pp. 3-6. Eondon, July, 1920. 

I. The Presidential address to the Agricultural Section of the Se- 
venth Indian Science Congress, Nagpur 1920. 

The speaker starts by giving a brief sur\^ey of the history of agricul- 
tural development in England showing the manner in whidi difficulties 
similar to those now experienced in India were overcome. The value of 
agricultural science is becoming more and more evident, and the Indian 
lEdiistrial Commission States that the striking results which followed 
quickly and directly after the employment from about 1905 onwarik of 
scientific specialists, demonstrates the wisdom of investing in modem 
' science. The activities of the Department of Agriculture extend over a wide 
field now including not only crop improvements, but also the introduction 
of better and more intensive methods of cultivation. 

The introduction of superior varieties and strains of seed and the 
cultivation of cotton (2 ^ million acres), of wheat (i million acres) and 
of rice (i million acres) and the annual profit accruing from their' cultiva- 
tion all points to a marked progress. 

To meet the growing demands satisfactorily, there is now an urgent 
need of : r) Assistance in devising suitaWe implements; 2) depots for demons- 
’ stration' generally ; '3) investigation and meanS' of combating the fungoid 

[Abstracts No. itss] 
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diseases and insect pests ; 4) adequate provision for experiment and research. 
Each talug or tafasil (agricultural association) and union should have its 
own Government Earm and should be the centre for help, advice and in- 
striiction. District talug agencies organised carefully would be a mediuiii 
through which legislative measures for the advancement of agriculture, 
and the amelioration of the people would be carried out. 

The speaker ' doses by mentioning the great future possibilities, and 
considers that the successes will undoubtedly surpass the highest expec- 
tation if the process of reconstruction is dealt with in an adequate 
manner. 

II. — Paper read before the Royal Society of Arts. The necessary 
steps which should be taken in connection with general improvement are 
entirely in accordance with the statements made by Cloustok but the paper 
includes further additional remarks worthy of note.. 

1. Imfrovemskt of varieties: some varietal characters. — 
Modern industry demands a uniform product. The first stage of improve- 
ment lies ill the cultivation of an even product free from admixture. 
Although }ield is of such paramount importance in India, the growing 
period is much more strietly limited than in other countries. Early sowing 
is impossible and late sowing means a great slowing down in growth, 
and the crop cannot ripen in time. A great improvement in 3deld has 
been obtained by introducing a wheat of shorter growing period which can 
use up the limited time to the best advantage and can produce a well 
developed grain even in unfavourable years. 

Adaptability is the essential to the successful variety. Replacement, 
must be carried out according to plan, and admixture with inferior types 
easily detected. Accurate mathematical investigations to determine 
which of a set of varieties is the best yielder, although probably extre- 
mely useful in England, are often inapplicable to Indian conditions. 

Although qualit}’ combined with quantity is a difficult matter, high 
yields can be united with quality far above the average e, g, varieties of 
cotton, wheat and tobacco ; but the greatest attention must be paid to the 
prevention of cross fertilisation in the field, otherwise improved cotton etc. 
will rapidly degenerate. Hence the importance of well organised seed 
supply. The local centres have mostly been managed privately or by 
District Boards etc, but with the newly aroused interest in general de- 
velopment, the tahtg agencies are likely to aid progress to a large extent. 
The best methods of finance are still under consideration, and the method 
has not yet been satisfactorily solved.' 

2. FACTORS iNELUEKGrNG PLANT GROWTH, (a) Soil aeration, — The 

author deals with three cases in which progress has been obtained through 
the recognition of the importance of this factor : , 

' i) Canal Irrigation : — To overcome the difficulty' wffiich arises 
owing to the fact that irrigation supplies water but tends to deprive the 
ihe soil of air, it was important to arrive at a working compromise. 
A lArge hdmber of 'experiments were carried out. , The following is a' 
brief'"summary of the results obtained : — ' • 
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I. Atwage yidd of wheat grain per acre at Queita mth single irri- 
gation. Mamids 17 Seexs. 29. {One Maund = 40 Seers == 82. 27 lb). 

II. Introduction of new limiting factors after irrigation. 

Xanaber 

of 

waterings 

Area 

! in 

acres 

Total 

weight ; 

of ; 

produce 
; lb 

Total Yield 

weight of 

of i grain 

grain per acre 

Percentage 

teduction 




m. s. m. s. 


One 

• 3.99 

10.367 , 

52 6 : 13 2 

0 

Three 

• ; 2.65 

6.620 

25 15 . 9 23 

26 


Smiilai results were obtained in Punjab in Sind and in tbe United Pro- 
vinces. A consideration of all these results indicates that over the canal 
irrigated areas of 2\orth West India, a vast volume of water is annually 
poured on to the land to no purpose. At a comparatively early stage 
in irrigation, the soil aeration is interrupted, after which any further ad- 
dition of water does not affect the^ield. Consequentl37, water has been 
wasted and natural soil fertility lowered, as is seen by the gradual falling 
off in 3deld in new canal areas, and by the increase in the area of alkali 
lands. Payment by volume would remedy the defect to a very considerable 
extent. 

2} Development of waste lands. — The second practical applica- 
tion of soil aeration. Reference is made to the work of Clouston in the 
Central Provinces, who^was the first to make practical use of the fact that 
soils possessing great porosity often prove to be of the greatest value. In 
these Provinces, large areas of poor laterite soils possess this porosity 
and hence with proper administration, the present results. Crops of over 
40 tons of stripped cane per acre have been grown, and also heavy yields 
of cotton, groundntits, indigo seed and fodder, more especially on the poor 
bluifa soils than on the richer black neighbouring soils which were fat less 
permeable. Si 

3) Drainage. — That the. loss of fertility is largely due to denitri- 
fication is shown b}' the results of an experiment at Pusa in 1910. A 
plot of heavy land wasw^ater logged during vSeptemberto compare its behav- 
iour with normal plots on either side. Across the middle of the plots 
4cwt, of nitrate of soda per acre was applied previous to sowing with wheat. 
The effect after a month's wgiter logging was to reduce the yield b}^ about 
16 bus, per acre. The Botanical area at Pusa has been transformed by 
improrhng surface drainage^ and the experience there during the last 
15 years has thrown light on the nitrogen problem ki India (i). 

(i) Surface drainage, by checking erosion and by reducing' denitrification in the rains 
has liad the effect of increasing the fertility with a comparatively small expenditure of organic 
matter. One plot during 1 5 years produced .1 3 heavy cereal and c good pulse (manuxial 
treatment 3 crops of green manure, single dressing of castor cake V2 ton per acre). , The land 
improved and in 1919 gave a record crop of wheat,, viz 40 bus., per acre. Similar results 
have ^ been obtained at Quetta and in the United .Provinces. This suggests that nitrogen fixa- 
tion , is much greater in the plains 'of India than is, commonly supposed. {AtUhor^s Note) , 



RXJRAI. HYGIENE 


1218 


A detailed drainage map' of the area to be improved is ob\^ousl7 
the first condition of success, and a settled policy for investigation and 
action is essential. 

b) Soin TemfbRATTOE. — A practical demonstration, has shown 
"that the cause of the damage to crops in Bihar is not the white ants, 
as is sometimes supposed, but the high temperature of the subsoil, 
leading to partial destruction of the root system. Afterwards the white 
ants devour the sickly plants. By lowering the soil temperature, leaving 
the furrows open for sufficient time to cool the soil by evaporation and 
postponing the sowing, the necessary remedy is effected. Futher inve*- 
stigations are certain to lead to results of great economic importance. 

The author points out that science is the instrument by which the 
advance is made, and the importance of the combination of the scientific 
investigator with the cultivator from the point of view of trade, is 
essential if success is to be ensured. 

1054 - Research on the Sewage Water of Milam -- Berjn'arm, b, in Reak Uituto Lom- 
bardo di Scienze e Ldteu^ Rendiconii^ Series II, Vol. Ill, Parts 6 - 7 j PP- 222-343, 

1930. 

In 1900, the municipal authorities of Milan appointed a Commission 
to study the state of the sewage of the city as much from the hydrotech- 
nic and hygienic standpoint as from that of construction. The exam- 
ination of the degree of punfication of the sewage was entrusted to 
Prof. Ceew and' Prof. Menozzi and their report .^(A. Ceeei and A. Me- 
Nozzi, La deptmzione agricola delle acque di fognat-um di Milano, Modena 
1902) stated that the system employed for the purification of the sewage 
and its utilisation for irrigation purposes was extremely efficient and that 
it was satisfactory from the hygienic standpoint. 

As it was feared that the system had not moved with the times the 
author repeated his esperiments in 1916 and 1917 and the results are gi- 
ven in the present article. 

In 1915 the area, irrigated or irrigable by the Vetabbia canal, which 
carries away the sewage water was that shown in the following table: — 


Tabee I. — Land irrigated hy the purified sewage mater 
of Milan in 1915. 



Meadows 

irrigated 

Eand under 
rotation 
crops 

Total 

irrigated 

Hot 

irrigated ’ 

Total 


Hectares 

Hectares 

Hectares 

Hectares 

Hectares 

luigated 

3298 

i I 100 

4398 

500 

4 B $8 

To.be^im^ted . . . . . 

476 

. 300 

776 

150 


Prepared fox Irrigation 

2 log 

900 

3 000 

250 

SM# 

, Suitable for irrigation ...... 

2 000 

1 100 

3 100 

'470 

' 3 W0 

' '' ^ TM * . . 

T 8 f 4 

zm 

: II iT 4 

1 3 T 0 , 

t: 8€44 
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The atithors' researches- show the pnrification of the sewage water 
to be very thorough. All substances such as sulphuretted hydrogeii^ faecal 
matter, ammonia^ are reduced or disappear entirely owing to the water 
having been spread over the meadows. The same thing occurs with organic 
nitrogen, ammoniacal nitrogen and phosphoric add. Bacteriological 
examination also shows purification to be very complete. On the other 
hand, the chlorides remain constant or even increase due to non absorb- 
tion by the soil and evaporation. 

In Table II, the analysis made by CEhXri and in 1900-1901 

with those made by the author are compared : — ' 

Tabub II. — Comparison hetween the analyses made 
by Cbbbi &MB:srozzi and by Bernardi. 



Analyses 

Analyses 


by 

by 


Celi,! and aiENOZZi 

BEmSTARDI 

Residne at loo® per litre 

0,322 to 0.48S 

0.419 

Residue at 280° •> > 

0.319 » 0.483 

0.378 

Residue « au feu 

0.279 9.425 

1 0,371 

Boss on calcination. . 

0.023 0.068 

0.027 

Osygen required to oxidise tlie organic matter. . . • 

0.010 )) 0.018 

0.0154 

CMorine 

0.005 0.0173! 

0.0273 

Phosphoric anhydride. ..... 

1 

0.026 » 0.041 

0.0139 


Comparison of these two analyses shows that the purification of the 
sewage water of Mian is in the same state as in 1900. Moreover, on compar- 
ing the averages of a the authors' analyses with data supplied by K5 nio 
on the composition of the sewage water of the big European cities, it be- 
comes evident that the total amount of organic and mineral matter dissolved 
or held in suspension, as well as those which are the most important 
contamination (organic and ammoniacal nitrogen, cUoriiie, and signs of 
phosphoric acid etc.) is less than that of Paris, Berlin Dantzig, etc. 

The agricultural use of sewage water gives rise to a few causes of distur- 
bance but they can easily be obdated. In certain meadows irrigated with 
Vettabia water, certain bare patches can be seen which are covered with 
a brilliant greenish incrustation, from 1-3 mm thick, formed by algae. 
This trouble is overcome by preventing the irrigation water from stagnating. 
Also paper and debris accumulate and prevent growth, but this can be 
removed during the ary weather. 

The greatest danger from a hygienic point of dewfs the contamination 
of the drinking water supply by drainage through the soil, but this lias 
not happened yet and could easily be overcome. 

In conclusion, it can be said that the irrigation ■ of the meadows with 
sewage 'Water is a cheap and effective way of combining hygiene and agri- 
culture. ' ' ■ : 


[liS4] 
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1055 » ConsumptioE of MiiM aM its ReiatioE to Mectlons Disease. ~ Commtmdca-^ 
tion from Dr. K-illbrunner, Austrian Correspondent of the Intmuitmuil Inslitnie of Am- 
c-uUufe. 

Before the war, British and German scientists found that an 
increase in the consumption of milk was accompanied by more cases of 
scaxlet-fever but they where not able to find out the cause of this corre- 
lation. Austrian medical men and statisticians who had attempted in 
vain to discover the correlation before, the 'w^r but during, the war the}^ 
were successful. In Vienna, the singular discovery was' made that in the 
same degree as the towns' milk supply decreased, so did the cases of scarlet, 
fever, this confirming British observations. Statistics collected by the 
Office of Hygiene at Vienna show that the number of cases of scarlet- 
fewer were as follows : 


Year 

Ntiinber 

of Year 

Cases ! 

1 

Nmnfocr 

of 

Cases 

1910 

4038 1915 

5093 

19 x 1 

1 4006 ; 1916 ’ * ri 

4 534 

19 x 2 

i 4216 i| 1917 

3 X34 

1913 

i 5 752 i: 191 S 

2 832 

1914 

! 4614 II 1919 

I 234 


The cause of this phenomenon is unfortunately' not y^et known, but 
it is thought that the constitution of children nourished on milk is more 
open to attack by the fever microbes, as they do not possess enough natural 
organic means of reaction to combat the disease. A considerable amount 
of researdi work on this subject is still necessaiy. 

Typhus has almost disappeared in Vienna since the construction 
of the 2 large conduits which ensure the increased supply of pure fresh 
mountain water. Unfortunately isolated cases still occur and these appa- 
rently' indicate the important part played by milk as the transmitting 
agent, the victims’ hawng often been found to have obtained their milk 
from the same dairy. This observation wras naturally of great importance 
to the medical experts, and at the appearance of each new case they imme- 
,'diately concentrated their attention on the dairies which had supplied the 
victims’ milk. The success of these precautions is shown by the con- 
tinual decrease of sporadic cases of typhus as well as small epidemics 
{certainly the .cases of typhus in Vienna, could not be prevented from 
increasing and it speaks very well for the efficiency of the measures taken,: 
that the' i^solated cases did not 'develop into epidemics owing to soldiers 
who Wre on leave or had deserted, passing through the town). , 

The interesting cases cited , further , on, which were registered prior 
to the wax and which led to the' re-organisation of the dairies during serious 
tiihes^ ptove''how. well justified were the rigorous measures taken by the 
nitary ^'police>'in\ regard to, the milk industry^ 2\atiiraily these measures, 
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were taken in complete accord and collaboration with the dairies, which 
-are always eager to produce and deliver the milk under irreproachable 
hygienic conditions. 

Previously no vSpecial importance had been attached to the state of 
health of the personnel of the dairies, periodical washing and '\nsits to the 
doctor being considered enough. Some years age,, a koster ” (a man who 
had to taste the milk from each can sent to the dairy) contracted typhus. 
Without falling seriously ill himself, he infected part of, the milk he had 
tasted. About 3 weeks after the man fell ill 90 persons who had bought 
milk at this daix}^ became ill one after the other. The first to catch the 
disease were some emplo^’-ees who were in the habit of drinking milk from 
this diary at lunch time. A careful search was at once made, and the 
case of the koster 9 was discovered ; about the end of 3 w^eeks, the 
epidemic of typhus disappeared automatically, but not before it had caused 
the death of a dozen persons. 

In another dairy where a pasteuriser was broken, doubtful milk was 
sold during 3 or 4 days without being pasteurised. Although the time 
was so short, this negligence unfortunately caused a small epidemic, which 
broke out 3 weeks after, but although it was of short ■ duration, it never- 
theless proved fatal to many persons. 

In Austria it is generally believed that tuberculosis is transmitted from 
the cow to man through the milk, but this fact is not scientifically establish- 
ed for certain and, although public opinion is to the contrary, primary 
intestinal tuberculosis is rare. In Dalmatia, where milk is not drunk, 
tuberailosis is very common, whilst in places where milk- drinking is on 
the increase, the disease is decreasing. In Vienna, where the milk consump- 
tion is decreasing, tuberculosis is increasing, obviously on account of other 
factors), as can be seen from the following Table ; 


Year i 

Milk consumed per day 
litres 

Deatlis due to tubetojlcefe 
litres 

1914 

900 000 

i 

i 6 223 

1919 

j 40 000 

1 10 606 


But in spite of the bad feeding and poor attention' that the cattle re- 
mved during the war, bo\dne tuberculosis is on the decrease. One reason 
of this was the requisitions from the farmers, who, being paid extremely 
low prices with no reference to weight or quality, delivered the worst they 
had got, the animalS' being usually those most susceptible' to tuberculosis 
Some livestock owners even applied Behkikgs inoculation test for tu- 
berculosis so that they could dispose ^ of animals shown to be infected- 
This elimination of poor and doubtful animals has certainly had a 
beneficial effect on the general state of health of the cattle and thi-s^ is, 
shown by the fact the number of insurances paid by the *'"Meder-Oe- 
steiTeicbisclie Tandes-Vieh-Versichexungs-Anstalt (Cattle Assurance 
Company of Tower- Austria) foi' cattle slaughtered owing totubercolosis' 

' [iiM] ‘ 
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lias been steadily decreasing since 1913. Titus, out of 100 insured animals 
killed by order the number of cases from 1913 to 1918 where slaughter 
was due to tuberculosis was as follows : 

1913- 1914 I 305 cases 

1914- 1915 1 129 » 

1915- 1916 952 » 

I9l6“iqi7 790 » 

1917-3:9^8 , . . . . 553 )) 

In 1918, the number of cases slaughtered increased slightly but cannot 
be taken as an average, owing to the small number of cattle on which 
insurance was paid that year ; observations made elsewhere confirm this 
statement, 

. This fact, which necessitates still further stastistical confirmation^ 
suggests that there is no correlation between bovine and human tuberculosis 
as statistics collected by the Ministry of Health at Vienna and the reports 
of the Meder-Oesterreichische Tands-V'ich-Versicherungs-Anstalt of 
Vienna show that while bovine tuberculosis is diminishing, human tu- 
berculosis is increasing. 

1056 - Study on the Antiscorbutic Value of Honey. — Faber, h. k. {laboratory of 
Pediatrics, Stanford University Medical School, San Francisco), in The Journal of Biolo-' 
^tcal Chemistry, Vol. XUni, No. i, pp.-iis-iid. Baltimore M. D., August, 1920. 

The recent paper of Butcher (Journal of Biological Chemistry^ 
Vol. XXXIII, No. I, p. 551, 1918) has demonstrated that honey 
contains a small amount of antineuritic vitamine (probably due to 
included pollens rather than to the soluble constituents). 

This naturally raises the question whether honey contains other vi- 
tamines as well. No investigation regarding antiscorbutic \’ita.mine in 
honey has yet appeared, and it was to throw light on this point that the 
author undertook the present study with guinea pigs. 

In 9 out of a series of 10 guinea pigs fed on a diet of oats, water, and 
honey, severe scurvy developed in 4 to 6 weeks. li is probable that no 
antiscorbutic vitamine is therefore present in honey. 

CROPS AND CULTIVATION 

1057 - Temperature Influence on Sowing and Harvest Dates of Spring Wheat, Oats,, 

Potatoes, Maize and Cotton in the United States, — kincer, J. b., in Monthly Wheathet 
Mevim, Vol No. 5, pp. 312-323, figs. 20, Washington, May, 1919* 

There are certain restricted limits of time within which crops must be 
sown, defined by the temperature conditions of the locality, and a defi- 
nite amount of heat is, required to bring the crop to maturity and ensure 
good quality and high yield. The length of the period decreases in 
general with increase in latitude. 

A certain, amount of warmth is necessary for germination of seeds, 
the amount required differing for seeds of different plants : wheat and oats 
germinate at a much lower temperature than maize and^ may therefore be 
sown ^somewhat earlier than the latter. Maize in its turn requires less 
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warmth for successful germination than cotton, wbieh must necessarily 
be sown later. In addition, a definite amount of heat is required after 
sowing to ensure normal development to bring the crop to maturity. 

As a rough measure of this heat there may be used what is known 
as the “ thermal constant ” taking the starting point as the mean tempe- 
rature at- the date of sowing. The method for obtaining the thermal 
constant is quite simple ; taking for example the maize, if it is desired to 
compute this value in a locality where the normal temperature is 55 
at the average date of sowing, ana the mean temperature for any month 
during the growing season is 75°F, the thermal constant for that month 
would be 75*^P“55®F = 200F multiplied by the number of da3^s in the month. 
But if the normal daily temperature for any portion of a month should 
be less than SS^^F, these days should be omitted, and only those days used 
which have a mean daily temperature of 560F or higher. 

Spring Wheat. — The principal spring-w^heat belt comprises the 
States of Minnesota and the Bakotas-sowing usually begins in the Dakotas 
and Nebraska when the normal daily temperature rises to 37®F, and in 
Minnesota and Wisconsin when it rises to qo^P. The sowing period begins 
in the southern portion of the belt about March 20 and progresses nortb- 
ward at the rate of about 20 miles a day, reaching the northern areas 
about the middle of April, the isochromal line keeping on a level with the 
isotherms indicated. 

Spring Oats. — ^This crop is grown more ox less in nearly all sections 
of the United States. The principal spring oat belt, however, consists 
of a crescent-shaped area, extending from New England to North Dakota, 
bounded on the north by the Great Eakes, and on the south and west 
by a curve extending across central Ohio, Illinois, eastern Nebraska, and 
from thence northwest along the Missouri River. Sowing starts north of 
the Gulf States, when the normal daily temperature rises to 43°F, except 
in an area comprising Oklahoma, Kansas, Mssouri, and the lower Ohio 
Valley, where it begins when the temperature is lower i. e. about qo^^F. 

Sowing starts in the central and southern Gulf States at higher tem- 
peratures than 43'^F for the simple reason that the normal daily tempe- 
rature never falls as low as 43*^F. in that area. 

The date of sowing is earlier in Georgia and the other Gulf districts 
(early part of January) compared with the late sowings in April in the 
extreme northern areas. (Dakota, Maine, etc.). 

The mean daily isotherm (43^F) usually corresponds to the average 
date of sowing, viz. February 15, and progresses northward following 
along latitude 35 ; as it moves near the north, the date becomes continuonsly 
later, until in the States of Maine and Wisconsin, etc, the end of April and 
the beginning of June is reached. 

Similar to wheat, the isochronal lines keep on a level with the isotherms. 

Earey Potatoes. — Early potato planting begins as a rale when 
the normal daily temperature rises to 45® F, except in the Gulf coast sec- 
tion where the temperature is ,alwa3rs 'higher than 43®F- In the more 
southern districts planting dates from; the latter part- of December in 

' [l#5T3 
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central Florida, to about February lo in the central Gulf States i. e. 
50° , to 60®. 

The 45^F. isotherm crosses North Carolina (Gulf States) about Fe- 
bruary 15 and moves thence north-east to south-east until it reaches 
central south Texas: it moves northward simultaneously with the isochronal 
line of the beginning of early potato planting, tO' the northern border 
States, (Dakota, Wisconsin, Maine) by May i. Thus the planting of eprly' 
potatoes usually begins in northern Mississipi about February 15, and in 
northern Wisconsin 2% months later. 

Maize. — Sowing begins as a rule when the normal daily tempera- 
ture reaches 55®F. It should be noted that a mean temperature of 55^F 
in spring corresponds to the average date of the last destructive frost. 

The 55®F isotherm crosses the district i3ring furthest south in Texas, 
following the northern latitude 30, on Febrinar^^ 15, and gets later and later 
as it approaches northwards, until in Dakota, Wisconsin and Maine, May 
15 is reached. 

Cotton. — Planting does not begin in the eastern portion of the belt 
until the normal dail}^ temperature rises to 60 or 62^ F, and not in the 
western portion until 61 to 830F is reached (west of the Mississipi). The ' 
dates vary from March i in extreme south of Texas to the last decade 
in April in the northern portion of the belt. 

Thermal Constant. — The behaviour of the thermal constants 
has already been mentioned. The adjoining Table shows the data 
collected for maize and oats in selected localities. 

The Table shows that the^ thermal constant for maize in the principal 
producing areas ranges from i6oo®F to iSoo^F, but farther north in Sou- 
thern Mchigan and in eastern South Dakota for example, it is from 1400® 
to i6oo®F, due to the sowing of early-maturing varieties, and possibly 
also due to some extent to the longer summer days in the North. In some 
southern localities, where slower maturing varieties are sown, it runs as 
high as ' 28 oo®F. 

The potential thermal constants for cotton calculated for the 
period extending from the average date of sowing to the average date 
of the first fatal frost in' the autumn are as follows : Devils Take (North 
Dakota), izbo^F (llay 15-20 to September 11-15) ; Tincoln' (Nebraska) 
(May i-io to October 11-13) ,* Memphis (Tennessee) gbgd^F, (March 
23-31 to November 1-2) and for Thomasville (Georgia) 4096<^F (Mafch 
I- 10 to November 11-14). While the thermal constant is thus evidently 
deficient in the north of the belt, for successful commercial growth of maize, 
it is interesting to note the large surplus available in the South, which 
is more than double the amount necessary to mature the average variety 
of maize. 

The thermal constants for cotton -in selected localities are as follows : — - 
Raleigh, N. C., iSbo^F ; ' Thomasville, Ga., ; Montgomery, Ala,, 

igoc^F ; Tittle Rock, Ark, igio«>F; Oklahoma, Oila, TSzo^F; and Gal- 
veston Tex., The mean daily temperature;' at the average date of 

the ''beginning of the sowing season in these respective areas is : Raleigh 
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6o® F, Tiiomasville, 6i° F, Montgomery, 62°F ; I^ittle Rock 62^F, OMalioma 
6i° F ; Galveston 63^ F. 

Xke area in wkicli cotton can be successfully grown is limited by tbe 
tbemial constant 2000^F between tixe normal daily temperature at the start 
of the sowing season and the average date of the first fatal autumn frost, 
as is shown by the records for the following localities near the northern 
liinits of the cotton belt : Norfolk, Va., 20io®F ; Raleigh N. C. 2I90®F, 
Chattanooga, Tenn, 20000F ; Fort Smith, Ark., 2040®.; Oklaoma, Okla,, 
21400F. 

As previously stated, sowing usually starts when the mean daily tem- 
perature rises to 40°F, that is to say, before the advent of the vegetative 
*period, which corresponds to a normal daily temperature of 42o8®F. Com- 
puting the thermal constant for spring wheat from a 43°F temperature 
base or the beginning of the vegetative period, we find the following results : 
Bismarck, K. Dak., and Huron S. Dak, igyc^F ; Moorhead, Minn., 
I940<^F ; Madison, Wis. igSo^^F, 

105S - Effect of Snow OB the Yield of Winter Wheat in Ohio, and In Illinois, O. S. — 

I. Smith J. Warsien, in Monthly Weather Review^ :Vol. XlyVII, No. 10, pp. 701-702. 

li. Root C. J., Ibid, pp. 700, Washington, Oct. 1919* 

I. — Snowpalu and winter wheat. — A heavy fall of snow is 
generally thought to be favourable for winter crops, especially if it comes 
late in the spring. Observations made by the author seem however to contra- 
dict this idea, as shown in the following table which gives the correlation 
coefficients between the snowfall and the yield of wheat in Ohio, 1892- 
1914 (January, February and IMarch.) 


Montii 

Ccmnty 

Correlation 

coefficient 

Probable 

error 

Jaaiiaiy 

Fulton 

' 

0.42 

A 0.13 

February i 

i )■; ■ 

i 0.12 

, ± 0.15 

Marcb 

» 

i 0.84 

± 



Mayne 

1 0.69 

rn 0.08 

» 

1 Seneca 

1 — 0.48 

z: 

1 


This indicates that in north western Ohio, a heavy snowfall in January 
has a slightly favourable effect; in February, scarcely any effect, whilst 
in March it has a decidedly adverse influence. This unfavourable ef- 
fect in March as evidenced in Fulton County (S. W. Ohio) is verified by 
the records for Wayne and Senaca counties (both in Northern Ohio.) 

On the other hand, March with a hea\^ snowfall is cooler than normal, 
while a warm March is usually accompanied by a light snowfall. It has 
already been shown that a warm March, in Ohio is, always favorable for 
winter wheat. The correlation coefficient between the average March 
■temperature for Ohio and' the average yield covering a ■ period of 60 years 
is A; 0.46 with' a probable error/of 'J-/ 0.06. 
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In \iew of the evident effect of Marcli^' temperattiie and the relation 
between teniperatnre and sno’v^fall, the point has been raised that the 
damaging effect of the snow is more apparent than real and that it is due 
largely to low temperature. 

To determine the real facts the author has calculated the partial 
correlation for the 3 factors, temperature, snowfall and 3n.eld, as indicated 
in the , following equations : ^ 

Tet indicate the correlation coefficient for the March snowfall and 
wheat \deld in Fulton County, Ohio. = 0.84 ± 0.04, 

Tet ffy indicate the correlation coefficient for March temperature and 
wheat ^deld === + 0,62 ± 0.62 ± 0.08. 

Let represent the correlation coefficient for the March snowfall ancfc 
temperature = — 0.678 i 0.08. 

To eliminate the effect of the temperature and shown the influence 
of the snowfall alone the equation may be written : 

^sy ^st'^ty 
^ (i-rst) {l — ny} 

Inserting the various correlation coefficients and making the necessary 
calculation, we have — 0.73 ^ 0.07 as the correlation coefficient between 
the snowfall in March and the yield of wffieat, alter eliminating the tempe- 
rature influence. 

The snowfall influence is eliminated from the temperature corre- 
laton in a similar manner as follows : -r- 

‘^ty^ ^si ^sy 

“ y (i_7-r(r_v|P 

Inserting the values and making the correlation coefficient between 
the March temperature and wheat yield is reduced from 0.62 i 0,09 to the 
siiprisingly low value of o. 13 + 0.14, after eliminating the effect of 
snowfall. 

The doiiiinaling influence of the March snowfall as compared with 
the Match temperature is therefore plain. 

covEruHO AND wiNTEE ’WHEAT. — A heavy fall of snow may 
melt quickly and leave the ground bare a good part of a the month. On’ 
the other hand, a light fall may remain on the ground some time during 
'Continued cold weather. Hence the study of the effect of a covering of 
snow^ pn wheat must be entirely separate from the study of the effert of 
snowffall on wheat. 

The general opinion is that winter crops should be well covered with 
snow^ during cold weather and more especially when freezing and thawing 
conditions prevail. The observations made by the author and his colla-' 
TOiators in Fulton County, Ohio, show little to substantiate this opinion, and 
it IS evident that the matter should be dealt with district by district, tak-' 
ing^ into consideration the numerous prevailing' local conditions. 

'.[liSg]’ 
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A correlation ' between the number of days with snow on the ground 
from December to March inclusive and the 5deld oi wheat gave a coeffic- 
ient of only — 0.14 ± 0.14. A correlation between the 3ield and the niini- 
ber of da3"s in March with ireezing weather, w'hile the ground was bare, 
gave a coefficient of only — o.oi. Here again no real effect is shown 
although the calculation has been limited directly to March when there 
is always a greater danger of freezing and thawing on ground laid bare. 

A correlation of the yield with the number of days during the whole 
winter with the ground bare and the temperature below 20^F produced 
a coefficient of 0.283:0.14. 

In every case, as a consequence, the relation between the ^ield and 
the duration of the snow covering is, contradictory to the generally accept- 
ed opinion, only slight or extremely limited. 

There is on the other hand some effidence to indicate that it is more 
advantageous to w’heat if it is not covered by snow during the month of 
January. A correlation by Cox between the number of days without 
a snow cover when the temperature w'as below freezing in January and the 
yield of wheat in Wayne County, Ohio, gave a coefficient of ± 0.49 prob- 
able error o.ii. 

II. — In Illinois, cold winters with heavy snowfall are followed by 
light yield and ffice-versa the winters with little snow are followed by good 
yields. 

The author admits that this may be due partly to the fact that the 
temperature is less severe in winter seasons with light snowfall. 

1059 - Effect of Conditions of Temperature and Sunshine on the Development of Cul- 
tivated Plants. — See No. 1073 of this Review. 

1060 - Quality and ¥a!ue of Important Typ®s of Peat Material:— Classification of som physks/' 

Peat Based upn its Botanical Composition and Physical and Chemical Charac- chemsirt 

teristies. — Dachnowsbi, a. P. ((Physiologist, Soil Fertility Investigations) in the akd' 

United States Beparimnt of Agriculture, Bulletin No. 802, pp. 1-40, Bibliogr. of 27 publi- MiCROBlCJCOOt' 
cations. W^ashington, Dec. 29 1919. y-;, 

Up to the present time investigations .have been entirely confined 
to European countries from the standpoint of interests combining agri- 
cultural and technical utilisation, and points to the importance of simhar 
proceedings in the United States. Attention is drawn to the necessity ; 

of observing two essential qualif3dng factors in classification and selection 
for purposes of utilisation of these peat materials:— r) Botanical compo- ’ 

sitioii and stage of disintegration in a deposit ; 2) Controlling basic fac- , y 

tors to the degree of success obtainable. 

Although surface vegetation of any unstable stage is significant in 
the determination of latent possibilities' of peat land areas, it is equally 
necessary to note the profile structure of peat deposit, and the climatic and , ■ ' 

geological differences " of these areas. 

A number of features of peat deposits in Europe and in the northern 
portion of the United States are identical (i); 

'(i) See ^pt 1914, No. 84S ; i?. Oct. '1916, Nos. 1060, and 1075 ; i?. Dec. 1916, Nos, 

1258 and 1333. {Ed,) . . ‘ 
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A tentative classification is given of important types of peat material 
witli Tables showing tlieir dieniical and physical characteristics and was 
collected from Europeans sources for use comparatively in America. 

Undrained deposits of peat are found to contain about 90 to 95- % of 
water which should not be reduced to less than 65 % of the area to be 
used for agricultural crops. The dewatering of peat materials, especialy 
macerated types and well disintegrated phases of other types to a water 
content of approximately 25 to 30 % is an essential requirement before ' 
they can be used for technical purposes. 

Ho economical and feasible process has yet been found to combat 
the problem of dessication, and further investigation in the United States 
is important in every respect. 

io6x -- A Method for Measuring the Ammonifying Power of Cultivable Soil “ pe- 

rotti, K., in the Atii della Reale Accademia dei Linccij Serie Qiainta, Rmdiconti, ClasSe di 

S dense fisichc, maiematiche e mtimili, Vol. XXIX, 1 st. quarter, Pts. 6-8, pp. 251-256. 

Rome, 1920. 

There are two methods of measuring the micro-organic properties of 
cultivable soil The first consists in the determination of the action of the 
micro-organisms in solutions inoculated with a limited „ weight of soily 
whilst in the second the same action is determined by adding a limited vo- 
lume of solution to a soil sample. 

The use of solutions for the study of the vital properties of the s6il 
has been long known and is even now the most widely-used method, but 
the results obtained have not always been accepted as accurate. The au- 
thor has tried therefore to control this method rigorously in order to ascer- 
tain its accuracy. He now describes his researches with the object of de- 
termining the best conditions under which the ammonifying power on 
fertile soil can be measured by means of solutions. 

The best conditions, according to the author are as follows : — 
Place lo cc. of a 1.5 % solution of peptone in a test-tube and add 3 cc. 
of a mixture of 50 gm., of earth in 500 cc. of distilled water. This is placed 
in an incubator at 20 to 25® C and after 4 days the amount of ammonia 
produced is determined by distillation with calcined magnesia.. The 
average ot four ’ determinations is taken for each test. 

1062 - Cultural Studies of Species of Aetiuomyces. — waksman, s. a., (Department 

of Soil Bacteriology, Xew Jersey Agricultural Experiment Station) in 'Soil Science^ 

Vol. VIII, Xo. 2, pp. 7 i“ 2 i 5 » pl. 4 , Bibliography of 47 works. Baltimore, At. D., Aug. 

The actinomycetes form a large and important group of micro-orga - 
nisnis both in number and activity. They have been isolated from 
wounds, aix, water and foodstuffs, W chiefly from soil (i).' The author 
has made a study of the same as regards the origin, nomenclature, and ' 
classification into groups, the representatives of hich have common, 
morphological, physiological, and cultural characters. He has identified 4X, 
species of Actinomyces, ' , ■ 

(i) sfee R,. I gup, Xo. 42S. (Hi.) ” ’ ' ' 

, ^ ' ' ' '' ' 
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1063 - litrogdii fixatioa^ AmmoBitieatioa and NitrifieatioE on Embaixted Soils in 

India. — See Xo. 1074 of this Review, 

1064 ".Field Comprison of Hydrated Lime with Limestone of Different Degrees: of 

Fiieness, — Hartwell, Burt. L., and DA3 ,ion, S. C., in the AzncuUnml Experimnt Sta- 
tion of the Rhode Island SMe Colle!:e, BnUeHnlSo. 180 pp. 4-18, figs 4, tables 4, Kingston. 

Dec. igi9, 

A comparison was made between slaked and h^^drated lime which 
contained 50.99 % calcium oxide and 22.43 % magnesium oxide, and 10- 
mesh ground limestone from the original rock. The following siftings also 
entered into the comparison namely 10-20, 20-40, 40-80 meshes. On cer- 
tain plats the ground limestone was used in an unsifted condition. Appli- 
cations were made on the basis ot equal neutralising value, Beets carrots, 
alfalfa and barley, all sensitive to soil acidity were grown on assigned sec- 
tions of a dry gravelly loam to test the possible cumulative eSect of this 
acidity wich would be reflected on the growth of barley, this being finally 
cultivated over the entire area. Fertiliser ingredients were employed 
to maintain as far as possible the initial acidity of the check or unlimed 
plats. 

The regular application of lime in whatever form was equivalent to 
I 200 lb. calcium oxide per acre. Only in certain cases, three times this 
amount was applied, and in no case in sufficient quantities to neutralise 
completely the large amount of soil acidity. 

Effect of the lime on the different crope, considered collectively, — The 
relative response was as follows : beets 4.4, carrots 2.6, alfalfa 1.9, barley 1.6. 
More acid soil was evident during the sixth year with barley grown over the . 
entire field and with lettuce grown in pots. When the acidity was reduced, 
the four crops affected succeeding crops comparatively uniformly. During 
the first season the 80-mesh limestone had the same growth efiect as the 
hydrated lime, and practically the percentage of this grade contaned in 
the lO-mesh limestone was a measure of the efficiency of the calcium oxide 
equivalent of the unsifted material for the crop immediately following its 
application. The fine material first entered into the reaction, and had the 
effect of greatly lessening the attack on the coarser particles. 

Where lime is much needed, about 2.5 parts in weight of ground lime- 
stone depending upon its fineness is required to exert the same first effect 
as one part of hydrated lime. 

The experiment showed that there was practically no difference in the 
average effect during a period of years between tbe 80-mesh and the coarser 
unsifted limestones. The effect of the lo-mesh limestone was greater than 
the equivalent amount of hydrated lime, but the greater activity of the 
latter in the first years placed the average slightly in its favour. 

A selection of these two kinds of lime according to the authors shoul 
'depend mainly on the relative cost per calcium oxide equivalent delivered 
on the land. There are many indications that it is not economical ex- 
cept ior certain quite sensitive crops to neutralise entirely the so-called 
soil acidity. Tt is* ad\^sed under many conditions to make a rather small 
/application of an active kind of lime fox the "crop especially requiring 
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attention, and then to apply jjiore a little later when a similar need arises 
arises (i). 

1065 - TheInfliieiieeofLiiiieoBtheNitrillcatioii of Farmyard Manure In AraMe Soli 
— Barthel, C. and BengtssonN. (Central Agricultural Experiment Station, Stockholm, 
Sweden) in Soil Science, Vol. VIII, No. 3, pp. 243-258, bibliography of 10 works, Bal- 
timore, H. D., September 1919. 

It is well known that the part of nitrogen in solid manure that is first 
nitrified in the soil is the ammonia nitrogen, but only a part is nitrified 
during the year of growth, even under the most favourable conditions. 
Hence the desire to ascertain whether the fertilising action of the manure 
could be enhanced by the application of any of the chemical fertilisers 
easily obtainable. 

The first factor considered was lime, and a record was kept of the 
exact methods adopted. The following ingredients were mixed with 
the soil : i) ammonium sulphate, ; 2) sulphate of ammonia and calcium 
carbonate ; 3) farmyard manure ; 4) manure + lime ; 5) no admixture 
(control). The various mixtures were then placed in glass jars holding 
5 kg., each, and these were then sealed down to prevent evaporation. At 
regular intervals samples were analysed for their content of nitrate-ni- 
trogen, ammoniamitrogen and moisture. 

All the experiments tend to show that on the addition of lime in the 
form of calcium carbonate, and farmyard manure to cultivated soil of 
both neutral and add reaction, no favourable action of the lime on the ni- 
trification of the farmyard manure resulted, but on the contrary an impeding 
effect occured in the cases ^ here the lime was applied in large quantities, 
larger probably than that applied in ordinary practice. 

It is not easy to explain the cause of the impeding action of lime, but 
at any rate, it may be conduded that the lime does not have either an imped- 
ing or stimulating action on nitrification of the manure in the soil when 
supplied in recognised quantities. 

1066 - Sesbais'm sericeu as a Green Manure Crop. — Royal Botanic Gardens Km, 
BulMm 0/ Miscellaneous Informationf'No. 7, pp. 282-254, %. i Eoiidon, 1920. 

Spedmens have been received at Kew sent by J. S. Dash, Direc- 
tor of the Agricultural Station Guadeloupe, West Indies, of a leguminous 
herb characterised by silky leaflets and straight very narrow pods which 
were found' growing wild on an islet in the harbour and were put under ex- 
periihental cultivation as a possible green manure crop. The plant proved 
to be $esbmia sericeu D. C. The following details were also forwarded : 
the nodules on the roots are in size and quantity superior to those of any 
other leguminous plant. The plant seems capable of reaching a height 
of 4 ft., or more in good moist soil, but then has a natural tendency to be- 
come woody, and the time for turning in as a green manure crop should 
be judged accordingly. Sown thickly it will produce a heavy yield of green 
material when 2 to 2 % ft' high. 


|i) See R. Feb. 1920, No. 176. (Ed.) 
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Analysis of the Plant %. 

In stems only : Moisture 69.17 ; albuminoids 3.69 (0.59 nitrogen) ; 
amides 1.39 (0.25 nitrogen) ; mucilage 3.50 ; cellulose 5.80 ; woody fibre 
' 14.27; ash 2.18 (phosphoric anhydride 0.24 in stems and 0.29 in roots 
and potassium oxide, Kg 0, a. 20 in stems and 0.20 in roots). 

Dotal nitrogen 0.84 in stems and 0.83 in roots. 

XilQ5 per liectare ,N. P2O5 KaO 


Stems 14 103 i.iS 34 28 

Roots 17m 14 5 3.5 

Toial ... !3 813 I 33 39 $ 1.5 


There are in the Herbarium, specimens from the following places, and 
the former information might be used advantageously there ; West Indies : 
Portb Kico, sea shore and Ma3^agitez; moist fields near Aiiasco. Jamaica; 
on the road from Kingston to Spanish town : Bahamas, near Nassau, 
British Guiana : 5ea shore. French Guiana : Cayenne. According to 
Urban {Symb. Ant ill IV. 286) it occurs also in Hispaniola, St Thomas, 
Antigua and Martinique. A single gathering has also been made in Ceylon, 
near Colombo. 

( 3 ii the west coast of Africa there is also what appears to be almost 
an identical species, namely Sesbania pubescens. This occurs in marshy 
places from Seiiegambia to Take Chad, and on the shores of St ThoiRRs 
Island. 

In western Australia found at Flinders River, Sturts Creek, Depuch 
Islands and between the Ashburton and De Gray Rivers, is another plant 
which scarcely seems specifically distinct from S, sericea, and named by 
Bentham, S. aculeata Pers. van sericea. There seeems no reason why 
in both cases the species could not be used as green manure. 

1067 - Tobacco Oil Cake as a Fertiliser. — See No. no; og tMs Revim. 


1068 “• Studies in the Chemistry of Sugar Cane. — visu^^nath, b., hi Amculiumi jour- 
nal of Indif!, Vol, XIV, No, 3, up. 410-457 charts 3, tables 5. Calcutta, 

The author has devised a method of extracting and examining small 
quantities of juice from sugar cane, without harming the cane to any 
appreciable extent. The sharp open end of an ordinary hypodennic 
needle was plugged with molted tin, and a small hole was bored in the 
side of the needle. The needle when inserted in a shghtly slantmg 
position into the internode, ruptures the neighbouring cells during its pas- 
sage and tw^o drops of juice from these cells pass into the needle by the 
side hole. ’ This oialy peiinits the determination of theindex' of refraction 
of the sample of juice and the deduction therefrom of the percentage of 
/total solids calculated as sucrose ■ (Abbe refractometer). 

By this method the author was enabled to determine the total 
sugar coident of each point of the sugar cane during the .various stages 
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ofitsgro\¥tli, tliiis obtaining a glimpse into the life-history of the cane. 
The following condlusions have been dnwn : — 

In a young cane the maximum amount of total sugars is found at the 
basal joints. As the cane becomes^ older the maximum sugar content 
moves higher and higher till it is at the highest dead leaf joint. 

A large increase of sugars occurs in the internode after the death of 
its attendant leaf. 

It appears that the formation of sucrose in the cane is not due to such 
a simple process as the direct polymerisation in the stem of reducing sugars 
translocated by the leaf. , . 

1069 - Chemical Composition qI Desmodium lejocarpumm.^B.Mfioriim. 

— See Xo. 1097 of this Reinew. 

1070 - The Crescograph, a New Apparatus for Studyng the Growth of Plants* — 
Bose, J. C. {Calcutta University), in La Nature, No, 2423, pp. 161-165. Paris, 
Sept. ■ II, 1920. ' 

The Study of plant growth is a subject of extreme practical impor- 
tance, for the nourishment of the world depends closely upon the growth 
of plants. The movement of stalks, leaves, and roots under the action 
of light, heat, and pressure are often due to small variations in the rate 
of growth. The discovery of laws bearing on the movements of the or- 
gans of growth thus depends on the accurate measurement of the rate 
of normal growth, and variations from. it. 

The great difficulty in these researches lies 111 the extreme slowness 
of the movements, these being of the order of about 1/40000, mm. per 
second, which is about half the wave-length of sodium light. The auxa- 
nometers generally used amplify growth about 20 times and therefore 
several hours are needed before growth becomes perceptible, and, dur- 
ing this time, external conditions, heat and light, are varying the results 
in addition, autonomous variations appear during these long periods. 
Errors can only be avoided by reducing the experimental period to a few 
minutes, but for this, amplification must be very great and registration 
automatic. The author succeeded in doing this with his amplifying cres- 
cograph, by means of a syvstem of 2 levers, the first multi|>lying 100 ti- 
mes, and the second again 100 times, thus obtaining a total amplification 
of 10/000. The difficulty of obtaining accurate registration of the growth, 
movement, because of the continuous friction of the pen used for regis- ' 
texing, has been overcome by an oscillating system, which brings the 
smoked glass up to the pen at regular intervals (Fig. i). The registra- 
tion thus appears as a series of dots at a distance apart corresponding 
to the length of growth during intervals of one second (Fig. m). 

The graphs can be taken on a fixed metal sheet by means of two points, 
one in a normal condition before the test, the other after externa.1 condi- 
tions have been changed Fig. 2d illustrates a graph after an ex|>eriment, 
showing the varying distances between the dots which correspond to chan- 
ges in rate of growth due to stimulation or depression caused by a factor 
under investigation I ' ‘ 
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Tlie graphs can also be taken on a sheet moving at a uniform rate, 
the ordinates of the curves thus obtained representing movement and 
the abscissae, time. 

A factor that increases the speed of 'gromth will send the curve up 
or, if it slackens growth the curve will bend dowmnward-’. (Fig. 2 b). 


Fig. I. — Amplifying CrescognipL 



P = Kxperimeiita! plant, 

SS* = Micrononieter Screw fore moving the plant. 

C == Clock work movement for pruducing pcTiorlic oscilktioiis of the plate (>. 

W = Kccentric 

K,R,R — Rods governing movement of plate G. 

Precautions against physical disturbances. — Vibration is best, 'Over- 
come by using a strong table standing on rubber pads, or better still by 
using a stout shelf fixed to the wall. The author obtained an amplification 
of 'One million times with his magnetic crescograph before a To,ndon 
, audience, the vibration due to the traffic in the street having no ■ appre- 
ciable effect upon the instrument. Fig. 2c.,show^s the tracing produced 
,on a moving plate by the amplifying crescograph ; a dead stick was ,siibs- 
g^^ tituted' for the growing plant, and the absolutely horizO'ntal line show^cd 
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not oiil}?’ tlie absence of gro'^i;h but also of _ali inovemeiits caused by ex- 
ternal disturbances. There is another element of physical change in; 
experiments on speed of gTor\i;h which relates to artificial changes in ; 
temperature. In order to determine its character and order of magnitude 
a graph was taken of a dead stick subjected to an increase in temper- 
ture, amounting to lO^C. ; the graph shows that expansion of the wood 
took place up to a certain limit after w^hich the line of dots again became, 
horizontal. The only precaution necessary in , experi,ments on the in-., 
Alienee of changes of temperature is, to wait a few minutes until the tern- ' 
perature becomes stable. 


Fig. 2. — Graphs, 



Fig. “ Grawtii of Scirpus sp. at intervals of i seerm:! amplification Tn,noo, plate siatio- 

luiry. 

Fig. f/, — Iiiilueucc of taiiperattiTe." 


M — normal, graph. 

C = retarded growth due' to cold. 

H accelerated growth dtie to heat. 

Fig, Ir. ' — Registration on a moving plate indicates retardation due to cold. 

Fig. r. — Bead branch without movement imlicates the action of heat. 

Elongation due to physical dilatation is very rapid whereas physio- 
logical ', variation is slow and persistent. 

,Fig. 2 a shows the rate of growth of Sdrpus Kysoor, the speed of,,; 
growth on the graph per second amplified io,ooo times being g.30 ram.;'' 
therefore The 'absolute rate of growth was 0.00095 mm. or ' 0.95, p. 

Effects of excitants on grozoth. — The general law has been found tO' 
hold good that all kinds of stimulants, mechanical, electrical, or lumir,'/, 
nous, retard growth; and if their intensit^^ he increavSed may lead to a com- 
plete stop or even a contraction. As regards radiations, all except red 
and yellow, which produce photosynthesis, modify the rate of growth. 
Thus, the author has been able to register the reponse ' of plants to the' 
dong' waves employed 'in wireless telegraphy. 

' Effects of sub-minimal excitants, — It 'was unexpectedly "fo^pd ' that 
, ' SUthnnnim'al doses - of ' excitants' , produced- ;an ; acceleration' '' of; gr^ft'h, 
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ttead of tlae retardation caused by average doses. Tlie same effects were 
observed witb electric, liiniinotis and chemical excitants, but, strikingly 
' enough, certain poisons, which, given in normal doses, will kill the plant, 
cause the plant to grow' vigorous^ and dowser much earlier if given in 
infinitesimal doses. 

It is only by discovering the laws of growth that coiisiclerable pro- 
gress can be made in scientific agriculture. The author has only tested 
A a few stimulants, wiiereas there are thousands that are quite unknown. 
The empirical methods used in determining the action of certain chemical 
reagents and of electricity have not alw^a^^s been successful, chiefly, it 

■pig. 3. — EJjft'd of Carbonic Acid. 



The Iwjrfijoiital line in the bottom left hand corner repre^nts Uie growth exactly- balanced. 
The curve sho\v$ the effect of C<-)2» dots being made at 10 second intervals. 

seems, because proper account has not been taken of the quantity and 
strengths of the excitants. 

The baeanced crescograph, — • The great sensitivity already ob- 
tained with the crescograph has been increased hy using Note's balance 
method, whereby the growth of the plant is exactly compensated by the 
lowering of the support. A train of years actuated by a falling weight 
lowers the plant at the same speed as it grows in length, the control of 
^the speed being obtained by means of a screw. When the apparatus 
Ts correctly- compensated, growth is just equal to the fall and the graph 
becomes a horizontal line, but it is so sensitive that the slighte?^t ex- 
ternal variation will influence the graph either positively or negatively. 
The speed of growth is indicated by a pointer fixed to the regulating screw. 
In this w'ay, the author has been able to obtain readings of variations 
in growth up to one eight-millionth of a centimetre per second. 

An illustration of the sensitivity of the method is ‘given in 'Fig. 3, 
the excitant .used being carbonid acid. , An acceleration immediately 
took place and lasted 2 V2 minutes, being followed by a slackening. With 
very dilute ca bonic acid, the , acceleration .may, last a lotg time. ■ The 
^author also obtained clear 'response of, ,a , plant' to a light , of 'such short 
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duration as an electric spark lasting about one hundred-thousandth of a 

second. 

The magnetic cni-scoGRAPii. There is a limit to amplification 
by a, system of levers, because each additional lever^ increases weight and 
friction, In order to obtain greater amplification for certain kinds of 
research work and for public demonstrations, the author has evolved a 
liiagiietic crescograph in which a light magnetic lever moves and rotates 
aa "astatically-suspeiided s^’^'stem to which a mirror is attached ; on 
bringing the pointer of the system and the needle together an amplifi- 
cation can be obtained of from i to lo million times. Some idea of 
this dm be given by imagining the slow crawl of a snail multiplied 
10 niillioii times ; a shell fired from one of the 15 m. guns of H. M. S. 
Qveen EijzabETH has an initial velocity of 231 ft. per second ; the 
amplification of the snail’s crawl is 24 times more rapid. Amplification 
of 10 million times is obtained with a single lever, and a double lever 
would increase it another 100 times ; giving an amplification of one 
inilliard times. The importance of this apparatus for all kinds of 
research work is evident. Usually, an amplification of i million 
is suflicient. With ordinary precautions, mechanical trouble can be 
avoided 

The physiological response of a growing plant was shown as follows : — 
The normal growth was shown by a movement of the spot of light from 
the galvonometer through a distance of 6 metres in 10 seconds. On 
introducing chloroform vapour into the bell- jar, the light moved three 
times as quickly, then came a relapse followed by a slackening of growth 
and finally a quick contraction, which indicated death. The same effects 
were produced by various poisons, such as cyanide of potassium. 

Geherae principies goverking tropic movements. — • In plants, 
the movements caused by external excitants (effects of variations in 
temperature, attraction or repulsion due to light, diametrically opposed 
responses of weight to stems and roots, and the diurnal and nocturnal 
positions of the organs of plants, present such a diversity, that it seems 
hopeless to try and discover a fundamental reaction applicable to every 
case. Usually one is content to admit that there are various forms, of 
sensibilities specially adapted to the individual needs of the plants, but 
the arguments of teleologists or simply descriptive terms such as the 
expressions of positive or negative tropisms fail to give a true explana- 
tiott of these phenomena. The following experimental results seem to 
make it possible to deduce the general law which governs the tropic 
movements _of plants. ■ ^ ' 

^ Direct effect of excitation — In the motor yield of the mimosa, ex-' 
citation provokes a rapid decrease in the turgidity and contraction of the 
cells. The cause of the decrease in turgidity is not exactly known, but 
it may be due to a sudden decrease in the osmotic pressure of the cell 
sap ' or 'to an increase, in the permeability of the outer layer* , 

The effect of 'excitation on plant tissue was shown : — '(i) By, a de- 
ctea^se 'hi' 'turgidity ; (2) the contraction ,'an,djan,' of 'thebitumosa\ leaves! 

'' . , , , , , /' ' t '' '' 
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{3) negative electromotive variation ; (4) variation in electrical resistance; 
(5) retarded speed of growth. 

Continuity of the physiological reaction in the growing and non-grow-^ 
ing organs — The author has found, during his researches on all the me- 
thods of excitation (mechanical, electric, luminous etc.) that stop 
growth or cause an '' incipient contraction, when the intensity of the 
excitation increases there is immediate contraction, exactly similar to 
that of the motor ^ield when directly stimulated. This explains the 
similarity between the tropic movements in the growing and motor organs 
Indirect effect of excitation. — When the excitant is applied at some 
distance from the motor or growing organs, it produces increased turgi- 
dity, an expansion, accelerated growth, an erectile movement in the mi- 
mosa leaf, and a positive electromotor variation. 

Fig. 4. — Effects of direct and indirect excitation on growth. 



A. Indircct excitation accelerating growth. 

B. Direct excitation retarding growth. 


This effect is particularly noticeable in tissues that are semi conduc- 
tors of stimulations. The opposite effects of direct or indirect stimula- 
tion are tabulated as follows. •— 


Direct excitation 

Indirect excitation 

Decrease in turgidily, contraction 

Increase in turgidity, eximnsion 

I'till of mimosa leaves ' ! 

1 Erection of leaves 

^ Slackening of growth ' : 

1 Acceleration of growth 

>' Kegative electriail variation 1 

! l^ositive electrical variation 

j 


The law can therefore be deduced that direct excitation causes con- 
traction, whereas indirect excitation causes expansion. The same law 
holds good when excitation is applied to only one side of the organ. 

When the excitant acts from the right side (Fig. 5c), the side direc- 
tly excited contracts, and the other side expands, being indirectly ex- 
cited, so that a positive tropic curvature takes place towards the exci- 
tant This explains the twisting of tendrils and positive heliotropism. 

Negative heliotropism. — When the light is very strong and of long 
dictation, the hyper-excited organ may. react in the inverse ''direction.' 
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How does this come about ? The author’s researches tend to prove that 
strong excitations traverse the organ and cause a contraction of the op- 
posite side, thus neutralising the primary curvature (Fig. ^d). The or 
gan takes up a position perpendicular to the light and this reaction has 
been termed '' dia-heliotropism ”, 

Fig. 5. — Effects of diycct and indued excitatiofL 


o 



LEOmO: 

(t?) Direct excitation on growing region (shaded), showing shrivelling or contraction (stippled). 

(h) Indirect excitation (shaded) away from growing region, showing acceleration or expansion. 
(c) ExciUilion from the right contraction on this side (stippled), expansion of left (stippled) ; 

curvature towards the excitant. 

(i) Transverse transmission through the organ ; neutralisation, 

(f) Strong, transverse excitation : curvature on the side away from excitant. 

In certain cases the transx^ersal conductivity of the organ is con- 
siderable ; the restilt is a contraction of the opposite side, whilst that of 
the face directly exposed is diminished, because of the fatigue occasioned 
by a too strong excitation ; the organ, therefore, curves in an opposite 
direction to the light and shows a negative heliotropism (Fig. 5e?). These 
effects are increased when one of the faces is more excitable than the other. 

Fig. 6. Continued action of light. 



(^) Scheme of the result of giving indirect excitation (T) to a miniasa leaf. 

(&) Graph of the leafs response : erection (descending curve) followed by tall (asceudiiig curve), 
due to riansverse conduction of tlie stimulus. 

Thus it may be stated that the action of continuous light first 
brings aboui a movenjent towards the source of the light, then caus^ 
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slirinkage and finally a movement in the opposite direction. Therefore 
the plant possesses no specific sensitivities, either positive or negative, 
to the action of light. 

The graph shown in Fig. 6 illnstrates these pheiioniena. A ray of 
light was thiown on a stalk dianietiically ojipo ite to an indicating mo- 
tor-leaf ; the leaf first became erected as tiirgidity increased. If the ex- 
citation is weak' and prolonged, the response is erectile or positive only, 
but if the excitant is strong the leaf droops, owing to decreased tiirges- 
cence. 


Proximal direct excitation 


Decrease of lurgidity ; Increase oi tiirgidity 

Concave contraction i Convex expansion 

Negative electric variation > Positive electric variation 


Distal direct excitation 


These results tabulated in brief are as follows : 

If the excitation is strong and of long duration it neutralises or re- 
verses the primary response.. 

[The author’s book Life Movements in Flanis ” Vol. II, deals fully 
with nyctitropism]. 

Geotropism, — Another seemingly inexplicable tropisiii is the oppo- 
site effect that weight has on roots and stems. The straightening of a 
stalk lying horizontally may be due either to the expansion of the lower 
surface of the contraction of the upper one. 

To study this the author used the galvanoiiietric method. The 
displacement of a stalk from a vertical to a horizontal position is im- 
mediately followed by a clear electrical indication that the upper side 
was excited. The electrical variation increases with the sine of the angle 
of inclination. This excitation causes the contraction of the upper sur- 
face and consequently curvature upw^ards. 

LocuUsation of the zo?te sensitive to weight by electrical investigation, — 
A very tliiii platinum wire electrode, enclosed in a capillary tube except 
at the end, was pushed into a stalk in such a way as to enter by one face 
and protrude tiirough the other ; the galvanometer shows the irritation 
thus caused to the surrounding cellular tissues. If the stalk is vertical, 
the galvanometer deflection is slight or nil, if the stalk is displaced to- 
wards the horizontal position, the layer sensitive to geotroplsm shows 
the maximum irritation and gives a corresponding deflection in the gal- 
vanometer ; as the stalk is raised the irritation disappears. 

The author has also been able to locate the sensitive layer of the en- 
doderni. 

The only anomaly as regards geotropisim is the curvature of the roots 
as opposed to that of the stalks. 

Each zone of growth in the stalk is sensitive to weight and move- 
\ment, geotropic excitation of the .stalk is, therefore, direct. This is not 



1340 


AGEICUW'UKAI, PHYSIOLOGY 


the case in the roots, where the sensitive zone is terminal, wliilst the re- 
gion of curvature is at some distance from the tip. The electrical resear- 
ches of the author go to show that the root is excited directly, whilst 
the zone of growth which responds is only indirectly excited. Thus 
geotropic excitation only acts indirectly on the roots : then, as the di- 
rect and ind'iect ehects are inverse the responses of the ro^.ts and stems 
are opposite. 

The different movements of plants are thus satisfactorily explained 
by the general law that direct excitations induce contraction and indirect 
stimuli, expansion. 

The author has also shown the extraordinary similarity between the 
physiological reactions of plants and animals. Thus, this work on the 
moyemeiits of plants forms a chapter on general problems relative to 
the irritabilities of all living tissues without the stiid}^ of which the future 
theories and investigations would be far from complete. 

1071 - Some Factors in Plant Competition. — Brenchley, W. K. (Rothamstcd Experi- 
mental station), in The AmvaJs of Applied Biology , Vol. Vl, Nob. 2-3, pp. 142-170, 

PI. I, figrf. 10, tables 16. Cainbriclge, Dec. 1919. 

Up to the present most of our knowledge of competiture influence 
has been purely empirical and derived from observation and deduction 
from plants grown under various cultural conditions not under strict con- 
trol. Consequently little information is available as to the relative im- 
portance of the different factors that come into play, when one plant 
enters into competition with another, or of the interaction between these 
factors. During the past 5 years a number of experiments have been 
prried out at Rothamsted which aimed at isolating some of the more 
important of these factors and establishing their relationship to the 
growth of the plant. 

Pot cultures were carried out with mustard and barley. Results 
show that the mutual action of one plant to an another when grown in 
juxtaposition, is a very complex phenomenon. Among the factors 
which come into play are competition for food, water, and light and 
also the possible harmful effect to toxic excretions from the roots. 

Other thin^ being equal, the total growth as measured by the dry 
matter produced is determined by the nitrogen supply, 'irrespective of 
the number of plants drawing on the resources With limited food sup- 
ply the efficiency index of dry weight production (l) decreases with, the 
number of plants. 

The decrease in light caused by overcrowding is a most potent factor 
in competition even when there is abundance of food and water for each 
individual plant. The’ effect on barley shows: (i) Reduction in number 
of ears ; 2) great irregularity in number of tiUers produced ; 3) reduction 
in amount of dry matter formed; 4) rise in the ratio of shoot to root; 5) 
increase in variation in the efficiency indices of dry weight productioti of 

(r).See S. Jano'aiy'i92o’N° '{Ad). ' ■ ■ : 
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a iiiiiiiber of crowded plants, lowering them on ' an average ; 6) decrease 
ill" the power of the plants to make use of the food supplied to the roots. 

With adecjiiate illumination (in barley) there is a tendency towards 
the production of a standard type of plant in which the relation between 
the miiiiber of tillers, and ears, dry w- eights, efficiency indices, and ratios 
of root to shoot approximates in thin variable degrees to a constant stand' 
ard. This disappears with overcrowding. 

1072 Formative Effect of High and Low Temperatures upon Growth of Barley: a 
Chemical CoiTeiatlon. — W^ilster, n. n. (Hull Botanical laboratory), in The Botanical 
Gacetic, Vol. I, XIX, No. 2, pp. 97-I20. Chicago, Feb. 1920. 

The investigation here reported is a study of the effects of high and low 
temperatures and concomitant variations in the supply of nitrogen, phos- 
pLorf)Us, and potassium respectively upon the course of development of 
the barley plant. A chemical correlation has been established betw^een 
temperature and nutrition effects. 

Method, The method of sand culture was used throughout these 
experiments, the sand was pure Ottawa silica sand, and the winter content 
of each jar was approximately 13 dry “weight of the sand. 

TottinghamA culture solution was used in diluted form. Solution A : 
potassium nitrate 0,0034 M (0.3437 gin. per litre) + potassium phosphate 
o.oioSM (1.4692 gm. per litre) + magnesium sulphate 0.0081 M(o.975ogm. 
X)er litre. Sohdion B, Calcium nitrate o.oioi M (1.65^3 litre). 

A .mixture of the AB solution is termed “normal'*. 

Three other solutions were then made up lacking entirely phosphor- 
ous, nitrogen and potassium respectively and three more containing 
only % concentration of these three elements respectively. All cultures 
were run in tripl^pate. 

About 30 seeds of Oderbrticker barley were sown per culture and the 
cultures thinned to 25 plants per culture. 

Temperature and humidity control. — The greenhouse temperature 
was controlled by means of automatic thermo-regulators. The lower 
temperature selected was 150C and the higher, 20^0. The samples for 
chemical analysis were Taken in mid April. 

Some of the differences noted in chemical composition may be due 
to the higher evaporating power of the air in a warm house. To ascer- 
tain, if possible, the character of the internal higher temperature in the 
presence of liigh nitrogen supply the Wademar KoCH method of tissue 
analysis (modified by F. C. Koch) was used. 

Comparison Tables were made showing the effect of temperature 
upon: i) The amount and percentage of dry matter and water on barley' 
leaves ; 2} the distribution of extractives and ' invsoittble ' matter; 3) the 
accumulation of soluble carbohydrates ;■ 4) the ' accumulation of poly- 
saccarides ; 5) the amount of nitrogen, phosphorus, protein and phospho- 
protein phosphorus ; ■ 6) the amount , and distribution of nitrogen ; 
(7) the amount and distribution of phosphorus; - 8) the »>lubility of" Fg, 
nitrogen digested with i % Na OH for 48. hours at 37, to 40^C. (F^' = mate- 
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tiai insoluble in ether, akholio! and water); 9) the solubility of Kgplios- 
plioriis under similar conditions ; lO) on the- amount of cell wall mate- 
rial etc. F.j expressed as percentage of total dry weight of leaf. 

The experiments reported in this paper, as well as the results of ear- 
lier investigators, re pen the question as to just what is meant by an op- 
timum germination temperature. The classical investigations of Ha- 
BURitANDT on germination temperature place the optimum at the tempe- 
rature wdiich most quicld}" permits the emergence of the radicle and 
plumule'; in fact, practically all germination studies have been based 
upon this as the optimum. These optimum temperatures, at least for 
the cereals, are evidently too high to insure a future normal development. 
The writer believes that the course of development is to a large extent 
predetermined at a very earlr^ stage in the development of the plant by 
the cheiiiicai equilibria within the seedling, especially the nitrogen-car- 
bohydrate ratio. These equilibria within the plant, like chemical reac- 
iion. in viiro are conditioned by the temperature and concentrations of 
the reacting substances. It vseems likely that a high temperature and 
high nitrogen supply at an early stage In the development, of the barley 
plant so shifts the equilibrium toward excessive vegetation as to prevent 
the liormal tendency toward reproduction. Some other factor must be 
altered therefore, as for example the water supply, if such plants axe 
to be thrown into reproduction. 

An investigation of the nitrogen carbohydrate ratio at a different 
stage in the development of seeds and seedlings furni hed with varying 
concentrations of nitrogenous compounds will probably throw consider- 
able light upon these questions. 

Results anp concuusioNwS. — The excessive leaf productions shown 
at the high temperature is caused by the high concentration of 
nitrates in the nutrient supplied. 

Nitrate nitrogen in the nutrient begins to affect the subsequent 
course of development at high temperatures at the time of germination, 
or at least at a very early stage in development. This tendency cannot 
be counteracted the addition of phosphorus or potassium salts. 

High heat siippl}!^ + high nitrogen supply in nutrient solution 
high soluble nitrogen in leaf -f~ low soluble carbohydrate = excessive ve- 
getation and little culm formation. 

how heat supply + high nitrogen supply in nutrient solution = 
low soluble nitrogen in leaf + high soluble carbohydrate = normal ve- 
getation and normal culm formation. 

Meiatians between Growth and the Environmental Conditions of Tern- 
. pemture and Bright Sanshine. — BRENCHLEV,VV.IC.,,(Rotliaiiisted Experimental sta- 
tion MJkThs AnnAls^ of Applied Biology, Vol. ■V‘I>,No.'4, pp, 211-24.4. Ivondon, April 1920,- 

It is fully recognised that the amount of growth made by any crop 
in the field, and the rate at which mateity is reached is influenced, by many^ 
.factors such;as temperatures, raihfall, season, sunlight, 'coii condition and 

available plant ioo'd: T 'A-'; 

’ ^ ' ' ' ' ' , , ' ' ^ ' ' , , 
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^ It Is difficult or even impossible to gain definite information as to the 
influence of each of these factors on a plant at various stages of growth, 
and the changes in the actual rate of growth at different periods, from crops 
growing under normal conditions. There is too great a difficulty in the 
disentanglement of the intimately associated actions of these factors. 

The author has used the method of water culture, as it enables a strict 
control to be placed on the food and water supplied, and permits of the 
roots being observed and weighed with far greater accuracy than in soil 
experiments, and its compactness allow’s of a large number of plants to 
be given individual treatment at the same time. 

It is also possible to keep a close watch on the temperature variations 
to which the plants are subjected, and to observe the effect of these varia- 
tions on a number of individuals at different stages of growi:h. 

Exviroxmexfal conditions. — The experiments w^ere carried out 
in a roof greenhouse, and extended over a period of sixteen months from 
September 1915 to January 1917. It should be noted that light conditions 
were good for any given period ; it was proved by Crkgorv in experi- 
ments on cucumbers near London, in a 'district subject to fogs, that with 
high temperatures, light becomes a limiting factor 

Artificial heating was installed, and the minimum temperatures kept 
above freezing point throughout the winter months, so that the results, 
so far as they refer to the effect of minimum temperatures, are only ap- 
plicable in cases where the latter do not fall below 32^F. For the whole 
period of 16 months the prevailing conditions of temperature and light, 
as indicated by the weekly means of maximum and minimum tempera- 
tures, and the weekly hours of bright sunshine are summarised as fol- 
lows : — ' ^ 



* 

!!ilean 

Standard, 

deviation 

C. Mean maximum temperature .... 
I?, Mean minimum temperature .... 
B. Hours of bright sunshine 


■ 43 . 9 "F 

20.3 

ii.7“E 

4.66'B 

16.6 


The mean maximum temperature is natitrally greatly influenced b}?' 
the amount of sunshine ; the minimum is much less variable, as during 
the winter months special care wms taken to keep the right temperatures 
at a reasonably high level by means of artificial heating. 

' The small effect oi sunshine on 'the range, of mean minimum tempe- 
ratures show^s that the relatively constant range of mean minimum tem- 
perature over prolonged periods is of great importance to the healthy 
growth of plants under these, conditions of life, and that a comparatively 
slight increase' above a certain level is very detrimental. 

Method. — At intervals of a few weeks, sets of 160 p'ea seedlings 
were put into water cultures Usually two parallel tests were carried 
out in one of wliich the nutrient solution was changed weeMy and 'In 
the other the original solution was retained throughout the experiment.- 
Ten extra seedlings were prepared for drying, to obtain the initial dry 
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weight of the plants and lo seeds of the grade ttsed were^ weighed to give 
the relation between seed and seedling after germination. At weekly 
intervals lo fiaiits were removed and after a cleaning and removing of 
the roots and shoots separately and when in the fruiting stage, the pods 
were removed, dried and vreighed separately. 

With nutrient solutions changed weekly, 8 series of peas were grown. 
The chief variable factors influencing ' growth were probably : — 

(1) Temperature {maximum and minimum) ; 

(2) Bright sunshine and light intensity ; 

(3) Hmnidit3^ of air. 

Growth be divided conveniently into two well marked periods : 
(i) From the seedling stage till the time that the plant regains its initial 
w^eight after loss b}" respiration ; 2) succeeding the former during which 
the plant is obviousl}’' making grow^^th, and which continues till the lat- 
ter ceases and desiccation sets in. 

The length of the first period varies inversely with the mean maxi- 
mum temperature as the rate of assimilation increases directly with the 
rise of temperature, up to a certain limit. 

Results show that the possible amount of grow^th depends directly 
upon the bright sunshine and temperature at all periods of the year, but 
that beyond a certain point these beneficial factors become harmful and 
result in the premature death of the plant. 

During the first period the rate of growth as shown by the effi- 
ciency index (the rate % at wliich fresh material is continuously added 
to the plant over a definite period) was associated with relatively warm 
days and nights. During the second period, the rate was associated 
strongly with sunshine and warm days, but not significantly with night 
temperatures (never below 32^ F). 

Results bear out the -observations that growth is divided into two 
distinct periods and that the tendency is for the maximum rate of growth 
to be attained at the beginning of the second period and to fall off feifter- 
wards. 

Plants with a restricted food suppty make less total growth than 
those with abundant food, but broadly speaking the response of plants 
to the enviroumental conditions is similar whether the food supply is 
abundant or restricted, though the mean rate of grow’^th is lower when food 
is scarce. The mean differences in the rate of increase in the presence 
of abundance and scarcity of food during the second period are strongly 
significant in favour of the well supplied plants. 

dJuring the early weeks, the shoot root ratio falls, owing to the steady 
inc;rease in root weight, which is associated at first with a decrease and 
later; with an^ increase in shoot weight. During the second period the 
shoot increases in weight far more rapidl}^ than the root ; and thus the 
shopt'V'Oot ratio risea steadily. ^ 

Root growth is nxucli affected by low mean maximum temperature 
/■'and' practically ceases from' mid November to January;, /When; the 'mean' 
maxima ; are consistently below 60 ^ F. y ,, ,, / 

[IMS], ' ' , '/ ^ 
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Cessation of root increase is a constant phenomenon and always oc- 
curs some time before the shoot stops grbwmg. 

Increase in shoot growth is closely associated with rise in tempe- 
rature. 

In a few series the wafer culture solutions were sampled at inter- 
vals. and the nitrogen estimated as potassium nitrate. Results showed 
at first that the amount of nitrate absorbed b}^ the plant is relatively 
large in comparison with the dry matter produced, but later more dry 
matter is formed in proportion to the same amount of nitrate, owing to 
the accumulation of the products of assimilation. 


TABnK. I. — [Solutions not changed). 


Date 

After 

week’s ; 

growth ' 

KNO3 Jost 

from 0 litres 

solution 

j Dry weight 
of 10 plants 

S produced 

; in 

1 period 

Ratio of KKOa 
i lost to dry 
i matter produced 

1 over whole 

i period 



grs. 1 

! grs. 


Series 1 , : 1 

1 




April 21st 1 

6 1 

4.02 

8.044 

I : 2.00 

Ma3" latli ' 

. ■ 9 

5-76 

I4.S87 

I : 2.59 

May i9tli i 

10 

5.76 

15-337 

I : 2.53 

Series N : • 





May lotli 

2 

0.96 

0.359 

1:0.37 

May 1 7tli 

3 

1 .89 

2.520 

1:1.33 

May 24 th 

4 

3.16 , 

7.293 

I : 2 , 3 i 

June 23rd . . ' ' . 

8 

1 

1 

5*93 1 

23.166 

I : 3-91 


Tabm II. — [Solutions changed). 


1 

Date j 

i 

At end | 
of week j 

! 

KNO, lost 
ill the week 
from 6 litres 
solution 

Dry weights 
of 10 plants 
produced 
in tlie week 

Ratio of KNO, 
lost to dry 
matter produced 
in the week 



grs- 

grs* 


Scries K : 





April i4tli 

5 th 

2.34 

3.176 

I : 1.36 

April 2ist 

6lli 

1.65 

5.738 

I : 3.48 

May 1:2 til 

9 th 

: 3,72 

6,630 

I : 1.79 

May iqth . . 

loth 

4.14 • 

20.984 

I : 5.07 

S&ty 26tii 

nth 

3.52 

5.847 

I : 1.66 

Series M: ' 





May lotli 

2tid 

1.29 

0.737 

1:0.57 

May 17th 

3rd 

1.89 

2.409 

I : 1.27 

May 24tli ........ 

'4th 

2.46 

2.792 

,i : 1.14 

June 23rd', 

8th 

4.44 

16.509 

1 : 3-72 


Ratio column of Table I shows that as the plant gets older the in- 
crease in dry matter produced becomes, less dependant on • the amount 

imn} 
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of nitrate absorbed b}" tlie roots. Also in Table II there is an indication 
of a similar process though the evidence is less conclusive than where 
semi-starvation occurs. 

1074 The Biological Aspects of Wheat Cultivation on Embanked Soils, — plymen, 

J. (Department of Agriculture, Central Provinces) and Bal, D, V. (Bacteriological As- 
sistant) ill TJi^ A^riciLUuml Journal 0/ India Vol. XV, Pt. Ill, pp. 289-300. tables IX. 

Calcutta, May 1920. 

It was brought to the notice of the Agricultural Chemist, Central 
Provinces, that the embanked wheat soils of the Jubhulpore tract were 
said to be gradually deteriorating and giving low yields. The plants 
appeared weak and y^ellow in the early stage of growth but recovered 
later. 

Mechanical analyses indicated that the soil is a liear^'" sticky clay, 
black in colour, with a inaximum saturation capacity of 60 % by weight, 
with a soil layer icm., deep (Hibgard's method). It was noted that it 
gets very hard and forms tenacious blocks on drying after rains. 

A biological anal3"sis showed that the soils appear to be very ener- 
getic in nitrogen fixation, followed by considerable ammonifying power, 
but are rather slow at nitrificatioii. Further experiments showed that 
apparently about 20 to 25 % of moisture in soil is the required amount 
at sowing time. The nitrifying power increases gradually after rainy 
weather ciiltivation. Wheat seedlings from plots receiving this cultiva- 
tion do not present the sickly appearance mentioned above, and the crop 
returns on embanked soils are increased. An interesting comparison is 
made with the black cotton soil of the Deccan undergoing similar exper- 
iment, but which, is given an open cultivation and experiences a lower 
rainfall. From the figures quoted it may be noted that the nitrifying 
power of black cotton soil is very superior to the soil under consideration, 
even under similar conditions regarding water content, temperature etc. 
1 he maximum amount of nitrogen converted into the form of nitrate 
within a period of 8 weeks was only 50 % (after incubation with cake — 
60 mgni. nitrogen per 100 gm. dry soil) compared with S5 % in the case 
of the black cotton soil. 

From the results obtained it appears that young wheat plants in 
embanked fields are subject to some factor wdiich retards their growth, 
but it is ewdent that the cause is removed by cultivation and aeration 
during the monsoon months. Experiments to determine this factor and 
also the most economic form of cultivation are now in progress. Former 
experience has shown the difficulty of using pot cultures in very heavy 
soils and the impossibility of reproducing field conditions by employing 
such a' method. ' '' 

1075 - A Praettea! Method for Discovering the Free Nitrogen Fixing Power of the; 

Schizoinyoetes, ■ — Cauda, in Le Stazloni speritmniaU agrarie itaUene^ Vol, lylll, Parts 

3 ‘■3,p|x '79-8 o' Modena, 1920. , ; 

For 'the determination of the free nitrogen fiixing power, of ^'ScMzomy-' 
'cetes, the 'author suggests a. simpler and. more rapid method than che'mfeai 
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analysis ; tMs new method is based on the coloration of, the cHoro- 
leucites present in iinicellnlar algae. If the algae are grown in a me- 
dium containing no nitrogenous compounds, they never become green, 
even when exposed to the light. Chlorella vulgaris and the genera Pro- 
lococctis and Chlorococcnm are the algae most sensitive to this treatment. 
When one of these decolorised algae is placed under suitable conditions 
as regards nitrogenous food, it very soon assumes a green colour. 

This property of blanched algae to turn green in the presence of 
nitrogen affords an excellent test of the nitrogen-fixing power of a mi- 
cro-organism. Thus, if both are grown together in a medium free from 
nitrogen, and the algae becomes green, the ii cessary nitrogen has been 
fixed by the micro-organism, 

1076 - The Sterility of Hybrids from the Mendeiian Standpoint. •— halinowskv, e. 

in the Zeitschrifi fur Induktive Abstammuniis and Vcrefhimgdchrt'^ Vol. XXII, Part. 4 , 

pp. 22 5-235- Leipzig, Hay, 1920 . 

Hybrids between different species of plants are often more or less ste- 
rile. This sterility is due to the fact that the pollen grains and the em- 
bryo-sacs develop in an abnormal manner, and are incapable of fertili- 
sation. In the case of completely sterile hybrids, all the pollen-grains 
and embryo-sacs develop abnormally, and no seeds are formed; in that 
of partly sterile hybrids on the contrary, only some of the pollen-grains 
and embryo-sacs are degenerate, so that there is a larger or smaller per- 
centage of properly-formed seeds. 

In certain cases, the degree of sterilit3’' depends on the sex. Thus, 
for instance, in the hybrid Antirrhinum siculum x A. majtis, all the ovules 
are sterile, whereas the pollen is active ; it is thus possible to fertilise 
A majm with the pollen from the hybrid. The crosses between Nico- 
tiana Tabacum (var, airopurpurea), and iV. sylvesiris have entirely ste- 
rile pollen, and only a few of the ovules are fertile ; hence, in order to 
obtain any seed, it is necessary to have recourse to artificial fertilisation ; 
the pollen of Nicotiana sylvesiris can be used, if desired. Hybrids be- 
tween wheat and rye {Triticum sativum X Secah cereale, behave in a 
similar manner. 

Occasionally some entirely fertile offspring occur amongst the 
of partially-sterile hybrids. From Pisum Palestina x P. sativum, 
Sutton obtained only sterile individuals with the exception of 2, which 
pToducd a small amount of seed. From these seeds, wholly fertile plants 
were grown. 

In the cross Stizolohimn Deeringianeum x S. hassjoo, Belling 
observed, in the Pj, a high percentage of plants with sterile pollen and 
badly formed embryo-sacs. In the Fgi completely fertile and partially 
sterile plants occurred in the ratio of roughly i : i, with a slight nume- 
rical predominance of the paitially-sterile individuals'; there were, in 
fact, I 57 of the former and 167 of the latter in one case, and 169 and 229, 
respectively^ in the other .Belling is ff the opinion that this par- 
tial sterility may be due to the presence in the gametes of 2 genetic' fac- 

^ , 3 ;, , ' ' 
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tors, wliich he calls K and L. If one of these factors is absent, the pol- 
len and embryo-sac develop normally. Hybrids of the Fi having the 
genetic constitution Kk LI, would produce 4 different kinds of gametes : 
KL, KI, kL, and kl, of which two, KL and kl, would develop in an ab- 
normal manner, thus being incapable of fertilisation. Only half of the 
gametes Kl and kL develop normally, and theoretically we should there- 
fore expect to find fertile and partly sterile plants in the same proportion 
(i ; i). Such is the hypothesis, which, however, the author proposes to 
disprove. 


Taboe I. — Zygotes of the 


j 

AE 

AB 

■ 

Ab 

. AB 

aB 

AB 

ab 

AB 

AB 

Ab 

aB 

ab 

’ At 

Ab + 

Ab 

Ab + 

AB 

Ab . 

aB 

ab 

aB 

aB 

aB -j- 

aB + 

AB 

Ab 

aB 

ab 

at 

ub — 

ab + 

ab ~j— 


If it is admitted that the simtiltaneoiis presence K and l (K L) 
cati^s the abnormal development of the gamete, it is not easy to under- 
stand how their absence (kl) should bring about the same result. The 
biometric data reported do not quite correspond to the ratio i : i, for 
in either case there is a predominance of partially sterile individuals. 

Taking as a basis the experimental data obtained by. BBiyUiNO, 
and also the general results, of his own experiments on wheat hybrids,' 
the author has elaborated another hypothesis which, in his opiniony pro- 
^vide§''abetter explanation of the facts in ''question, ■ . ■ 
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It is admitted that tlie partial or total sterility of the hybrids is due 
to the presence in the zygote, at the same time, of two or more elements 
that are not in harmony with one another. 

Let us consider the most simple case of two elements^ A and B. 
The genetic composition of one of the parents will be A and that 

of the other a a B B. In the Fj, we shall have A a B b. These will 
be the same amount of sterility in all the types of gametes ; there will 
also be fertile A B gametes and infertile A B gametes. Tims, we shall 
have fertile gametes of 4 types : — AB, A b, a B, and ab. These gametes, - 
on -uniting, will produce in the generation the 16 zygotes' given in 
Table I. 

Of these zygotes, 7 are fertile (marked in the Table with a + sign), 
whilst 9 are partiall^^ sterile, given the simultaneous presence of A and B. 

Instead of the ratio i ; x, we should have the ratio g : 7, which is 
nearer the true one, and also explains the numerical predoiiiinaiice of 
partially sterile individuals. 

Now let us take a more complicated case, in which in addition to 
A and B, there are two other elements, C and 0, and where A and C on 
the one hand, and B and B on the other, represent contrasting characters. 

The degree of sterility in a plant containing the four factors A, B, 
C, D, will clearly be higher than in the case of another plant having only 
two factors, such as A and C. In a similar manner, a plant A A B B 
CC DD will be more sterile than another plant Aa Bb Cc Bd or one 
with the genetic formula A A b b C C d d. 

From AA BB cc dd X aa bb CC DOis obtained the partially- 
sterile hybrid Aa Bb Cc Dd. It must not, however, be supposed that 
this abnormal development is confined solely to the macrospores and 
microspores that have a given genetic composition; on the contrar3% 
it may also be found in the macrospores and microspores of all the types. 
The Fi hybrid forms 16 kinds of gametes ; ABCD; ABCd; ABcD; 
AbCD:aECD,ABcd; AbcD;abCD;aBCd; aB'cD;AbCd;Abcd; 
a Bed; abCd; abCD; abcD. 

From these gametes, in the Fg, 256 combinations are obtained, of 
wliich 49 are entirely fertile and the others are sterile to a greater or less 
extent. The percentage of wholly sterile and partially sterile indivi- 
duals in the Fg increases when the number of incompatible factors ex- 
ceeds 2. A case of this kind was studied by the author in the offspring 
of ■Triicum vulgare X T. dicoccum Schrk. 

The foUowdng crosses w^ere effected : — 

No. i) Tfitimm vulgare 5 with rather loose ears (local W^^sokie Litew- 
skie variety} X T. dicoccum ^ with ears of average compactness. 
No. 2) Triticum vulgare $ (as in No. i) X T. dicoccum with' 
rather loose ears. 

No. '3) Triitcum dicoccum $ with rather loose ears' , X JV vulgare 
with fairly compact ears (Solmann’s glatter 'Square-head). 

' No. 4} Tfiiicum vulgare 4’ (as in No. 3) X T." dicoccum ,( 5 " with rather 
loose ears. 

' ■ .■ 
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No. 5) Tfitmim tmlgare $ (a^ in No. i) X T. dicoccum J witli ears of 
average compactness. 

No, 6) Tfiiicum vnlgare $ (as in No. i) X T. dicoccum (5* with rather 
loose ears. 

No. 7) Triticum vulgare J with rather loose ears (Zandomir wheat) 
X r. dicoccum rather loose ears. 

The author determines the degree of the fertility of each plant by 
dividing the number of seeds by the number of spikelets. Thus for an 

ear with 20 spikelets and 15 seeds, the degree of fertility is ^ ^ 0.7. 

Table II gives the results obtained from the 7 crosses mentioned 
above : — 

Tabt,p: II. Results of the 7 Crosses. 



From the morphological standpoint, the Fj of Tritmtm vulgare x 
T, dicoccuni presents intermediate characters. In the F2, on the contrary 
many new forms made their appearance of. which the most impor- 
tant were : Tfiticum vulgare, T. dicoceum, 7 \ Spelia, T. durum, T, 
turgiium, and two other forms, T. lanceolatum and T. ellipticum, regarded 
by the author as new species. In the characters of the ear, J\ lanceO” 
latum 'ttsemhhs T. vulgare, but is distinguished from it by its narrower, 
longer glumes ; T. elUpticum, on the other hand, recalls T. dicoccum, 
but the elliptical paleae are twice as long as the glumes. AU these forms, 
which appeared in the F^, proved to be hereditary. 

In the Fa, partially sterile plants were much more numerous than 
fertile ones, and the percentage of wholly sterile plants was also very 
high (see lable II). 

The numerical predominance of sterile or partially sterile individuals 
over fertile ones was still greater than in the above-mentioned theoretical 
data ; hence the author infers that the number of the incompatible cha- 
racters, factors, or elements, must be still higher. 

1077 - Exprimental Studies on Self-ineompatibility in Hermaphrodite Plants, — 
Stout,, A. B. (New Yotk Botanical 'Garden), in Journal of Genetics, Vol, 9, No.’"c, ' 
p|>. 85-129, pi. 2. Biblipgr. of 19 publications. Cantbridge, Jan* 1920. 

^ E^i^riinental' studies ' of 'The compatible and incompatiMe' 'gelations 
of The: sex;', organs'; (tnchiding; germ' cells) in the fertilisation of hermaphro- 
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elites continue to yield evidence that these relations are liighty fluctuat- 
ing in the progeny’ of a single cross or self-fertilised descent. It seems 
clear that self-fer’ility is more primitive than cross fertility jU'„t as her- 
niapliroditism is obviously the more primitive condition out of which 
dicEcism has, developed. 

Evidence supporting this general condusion is given by the author 
as the results of his own experimental studies of physiological incompa- 
tibilities. Experiments were made wdth the following plants in order 
to note the relation of vegetative vigour and maturity to variations 
in self-fertility and self-sterility : Verhascum phoenicenm ; Echscholtzm 
calif omica, Nicotiana Forgetiana (Hyb. Hort), Brassica pekinensis, Ra- 
phantis sathms, Lyihrimt Salicaria, Linum grandiflomm, Cichorium In- 
iyh%ts (especially with red-leaved Treviso). 

I. The evidence is conclusive that in the various so-called self- 
incompatibile homomorphic species, there are individuals that are to some 
extent self-compatible, and that there is among these, wide variability 
as to the number of sex organs that will function together. This is trae 
at least of nearly all sx>ecies whose self-fertility has been studied. The 
same general conditions were found in cases of cross incompatibility 
within such species. 

One family of chicory was studied in detail, and showed grades of 
vegetative degeneracy, the viability of seeds containing embryos was 
loTV, many plants were weak, small and short lived, and many of those 
that lived, were entirely impotent in respect to the development of sta- 
mens and pistils. However there is yet no definite proof that degenerate 
plants or strains are more frequent in species which show self-incom- 
patibility than in those that do not. The condition in this one family of 
chicorj^ is like that reported by DAKwmr (1869-1877) for the offspring 
of illegitimate crosses in the trimorpliic species Lythmm SaUcaria, 

Perhaps the most significant fact from the standpoint of hereditary 
analysis is that the proportion of self-fertile to self-sterile plants in the 
progenies of self-fertile plants seems to fluctuate about a i : i ratio, 
Tliis simulates a condition of so-called hybiidity or heteroz^^gosity in- 
volving selective elimination of the homozygotes . In making such a 
ratio, however, many grades of self-fertility are classed together. Con- 
tinued variability and reversibility of characters in inbred lines are best 
interpreted as marked deviations in quantitative values or potencies 
of the ultimate units wliicli Mendelian analysis and ' description may 
give. 

II. Incompatabilities do not arise in species as a condition induced 
by self-fertilisation and, inbreeding. 

In considering the fertility of any ■ one stock, the author agrees with 
Darwun that there are involved : — i )The production, of perfectly, formed 
sex organs, and 2) the relative functioning of the ^ organs formed. The 
latter is especially involved in what Dakwix calls relative -fertility 'h 
,and the former is ■ especially represented in innate fertility, Ex-' 

periments proved that there is an extreme type. of. loss of, relative fer-^ 
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tility ill self and cross-incompatibility of plants of such species as Esch- 
sJioUzia calijornica, Nicoliana Fovgetiana and Cichorium Infybtis, 

According to the statement made by Rasi' and Park (1918), the 
ntmibei of flowers and fruits is often increased, but no data have appeared 
which indicate a decreased percentage of non-functional gametes, and 
there was an increased seed production observed in certain cross-bred 
progeny due solely to an increase in the number of sex organs. 

From this it cannot be definitely assumed that any observed case 
of decreased productivity in selfed stock involves an actual loss in rela- 
tive fertility. 

At the present time there is no direct or even conclusive indirect 
evidence that physiological incompatibility with selective fertilisation 
(at least selective for definite hereditary units) and variations in relative 
fertilities arise in species as direct results of inbreeding and repeated self- 
fertilisation. 

The evidence from cliicor}.^ shows conclusively that repeated self- 
fertihsatioii in line breeding does not lead to an increase of self-compati- 
bility. 

Conditions of incompatibility are not directly induced by repeated 
self-fertilisation, and are not to be ascribed to the condition of herma- 
phroditism as such, and this evidence is further proof that variation 
is operating in the physiological sex difierentiation of sex organs. 

. III. Variations in morphological sex difierentiation, especially re- 
cognised as phenomena of intersexualism, occur frequently in species, 
prevailing either hermaphrodite or dioecious, and axe quite analogous 
to those variations in physiological differentiation revealed by incompa- 
tibilities. 

Concerning the relation between seed sterility from incompatibility 
and sterility from various types of impotence there is much need of 
further infomiation. 

It is characteristic of self-incompatible and cross-incompatible plants 
that the respective sex organs may be fully developed and potent. As 
a niie degeneration and impotence in hybrids seem to result from degrees 
of dissimilarity in the relative constitutional organisation and develop- 
ment inherent in^ the respective parents. Intersexualism differs from 
impotence in hybridity in that it exhibits a tendency to be one-sided. 
In respect to specialisation of the individual as a whole, intersexualism 
is a period of progressive variation. 

There is a decided analogy between the variations in the physio?;, 
logical condition of' sex organs as revealed by their relative ' functioning'' 
in 'incompatibilities, and those variations in the development 
organs that are recognised under the term intersexualism. 

Sex differentiation is hence widely variable in both its morphological 
and ph^’^siological aspects, , ' ' 

IV. 'Sex ' determination and’ sex differentiation in hermaphrodites 
^ me fundasnentaliy a process of ontogenetic development, 'and 'may occur 
k various stages of ontogeny. The obvious sex differentiatidh*may begin 
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in the development of entire branches, of flowers as a whole, or of stamens 
and pistils of the same flower, and is first strictly a somatic differentia- 
tion of like diploid cells. The sexual nature of these sporophj’tic struc- 
tures is, however, seen in the intimate part which they play in the produc- 
tion and function of the haploid sex generation. 

A self-incompatible plant is itself the result of a compatible fertili- 
sation. C^Toplasmic and nuclear elements of an egg and a sperm fuse to 
form a zygote highly vigorous and of a high sexual potentiality, yet 
its sex organs fail to function together. The elements which were com- 
patible in the fertilisation, and in the life of the resulting zygote became 
incompatible during ontogeny. Yet the incompatibilit3^ does not arise 
simply because of the element of constitutional similarity involved in 
hermaphroditism, nor because of sex-differentiation as such, for a sister 
plant with the same parentage and ancestr3^ may be highly self-com- 
patible. 

Sexuality is a c^^clic recurring condition which makes possible the 
fusion of cells and nuclei and the pairing of chromosomes. The incom- 
patibilities exhibited in processes of fertilisation are due to physiological 
properties that are acquired during sex differentiation. 

Whether the most successful fertilisation depends on some element 
or degree of similarity, or on some degree of dissimilarity, or on a proper 
balance of two, it is clear that the behaviour of incompatibilities both 
self and cross gives no proof that unlikeness in the sex organs favours 
the union of the gametes, or that some element of similarity leads to in- 
compatibility. 

1078 -Selective Fertilisation in Pollen Mixtures. — Joi^es, d. f. (Coimecticut Agricultu- 
ral 3i3xi>eriment Station, New Haven), in Proceedings of the Natiomil Academy of Sciences 
of the United States of America, Vol. 6, No. 2, pp. 6G'7o Easton, Pa., Feb. 1920. 

The method of mixed pollination in reciprocal applications is con- 
sidered by the author as the simplest means of accurately testing the ef- 
ficiency of two kinds of pollen in competition with each other, and ex- 
periments were performed with maize to prove the efficacy of this 
method. 

Approximately equal quantities of pollen were collected from a 
number of plants of two distinct, but uniform types, thoroughly mixed 
in a bag, and applied to plants with the idea of having from 1000 or aooo 
seeds per type. From the twenty mixed pollinations thus made, there 
resulted 63,694 seeds. There were classified, counted and a sample of 
each lot grown to test the accuracy of separation. A Table gives full 
details of the results obtained. 

It is evident that in maize there is a pronounced preference for its 
own kind of pollen, and similar results were given in the case of tomatoes. 
This is notable in view of the great advantages which hybrid vigour gives 
immediately to the cross fertilised seeds, and the plants grown from them. 
In some cases, the weight 'of cross pollinated seed 'is, increased as ^much 
as 50 %. 'TMs^permits' a comparative 'estimation of the amount of he- 
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terosls sliowii by various combinations involving different materials, 
and signifies a positive correlation between this amount and the preference 
shown by tiie plant for its own pollen. As the farmer is roughly propor- 
tional to geriiiiiial diversity, this is a remarkable result, because in pro- 
porikm as the cross-ferHlisaiion benefiis the progeny, the less effective are 
the germ cells in uccompIishiHg ferlilisatiGU. 

In general terms, it has been implied in biological literature that 
the union of diverse elements, and the resulting lack of balance, stimu- 
lates growth. This hypothesis was used in theories of rejuvenation, 
explanation of Iwbrid vigour, and speculation concerning selective fer- 
tilisation, The author believes that this is not really supported by facts, 
and that homozygous combinations, according to the present theory, 
are more efiicieiit than heterozygous combinations of the same factors, 
also that self-prepotencjn except in those cases rvhere a definite process 
has been de\'eloped to prevent self-fertilisation, indicates that unlikeiiess, 

■ instead of favouring fertilisation, is a hindrance. The prepotency of 
germ cells acting upon the same or similar individuals which produced 
them, is another indication that homogeneity, in protoplasmic structure 
is consistent with and favourable to the highest developmental efficiency. 

1079 - ¥arieties of Wli«at from the Cereal Growing Station at Rietl, Italy : - Sauro 

(Softs Awnless Winter ¥ar.)9 “ Bersagliere ” (Soft, Amned, Winter Var.) 

"Principe Potenzlani ” (Soft, Awless, Winter Van) (i). — SxRAjviPELri, n. in 

U Italia a';ricola, year n VII, No. S, p. 242 -I- i plate ; No. 9 p. 262 -f- i plate. Piacenza, 

August 15 and September 15, 1920. 

** Saupo ” Wheat. — Obtained from a natural hybrid of the Japanese 
white Shyrobozu '' variety, of which the author had received an ear sent 
from Japan in 1912. It has the following characters : — 

Ear red, square, pointed (or pyramidal), average density 29; average 
number of fertile spikelets iS, minimum 17, and maximum 20. 

Spikeieis with 3 or 4 fertile flowers (usually 4), average number of. seeds 
per ear about 60, minimum 50, and maximum 65. 

Glumes oval lanceolate, slightly truncated, with distinct keel and small 
pointed beak, with 2 secondary' veins one on either side of the principal 
vein. The three veins and the keel are fawn-coloured, whereas the glume 
is red. 

Paleae oval-lanceolate, pointed, terminated by beaks or small awns, 
forming almost a right angle with the axis of the palea. These awns are 3 
to 4 mm., in length and may even attain 8 to 10 mm., in the spikelets 
nearest to the top of the ear. 

Kernels wheat-coloured, oval, measuring on an average 6 mm., in length, 
2.9 mm., ill width and 2.9 mm,, in height or dorso-ventral diameter: fract- 
me starchy ; w-eight of 1000 grains 27,81 gin.; i hectolitre w^eighs 78 kg. 

Cukfts 95 cm. high on an average. 

Tillering poor. 

(i)See: A. June -Aug. 1920, No. 732: i?.. Sept. 1920, No. S51, ie., Oct 1920, No. 

956. { E ( L ] 
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Ripening : in igi8, sown March 3, har\"ested Jtily ii ; in 1919, sown 
March 8, harvested July 15. 

Yield : in 1918, 20 quintals per hectare ; in 1919, 19 quintals per hec- 
tare. 

'' BersageierE '' Wheat. — Obtained from a iiatiirai Iq/brid of the 
Japanese “ Akagomyglii '' variet}^ It is characterised by very early ma- 
turity and low habit of growth. Its characters are as follows : — 

Ear red, square, slightty pointed ; density' 3S ; average niiiiiber of 
fertile spikelets 14, maximum number 16. 

Spfkeleis with 3to4 fertile fiowers ; on an average, 40 kernels per ear ; 
maximum 45. 

Glumes oval-lanceolate, fawm-coioured, slightly keeled, with triangular, 
pointed red beak ; red spotted border at side of keel. 

Palae oval, pointed, surmounted by awns of which the length varies' 
between 8 mm. and 40 mm., the shortest being at the base and the longest 
near the tip of the ear. 

Kernels of a light wheat colour, oval, slightly spindle-shaped, ineasur- 
iiig on an average 5.8 mm., in length 3 mm., in width and 2.7 mm., in height ; 
fracture starchy ; w^eight of 1000 grains 28.84 gm. ; i hectolitre weighs 77 kg. 

Culms 70 cm., in height. 

Tillering Yeiy poor. 

Ripening Ytry early ; in 1918, sown March 5, harvested 7 ; in 
1919, sown March 8, han^'ested July ii ; in 1920 (in Rome) sown Febrtiaiy 
15 and harA^ested June 9, 

Yield : in 1918 and 1919, over 19 quintals per hectare ; in 1920 more 
than 17 quintals per hectare. 

“ Principe Potknziani Wheat- — • Obtained by line' selection from 
J apanese wheats. Its characteristics are : — 

Ear red, square, density 32, bearing on an aA^erage 18 fertile spikelets 
maximum 20, and minimum 16. 

Spikelets with 4 to 5 (usually 5) fertile flowers ; average of 70 kernels 
per head, maximum So and minimum 55. 

Glumes oval, slightly keeled or with small beak with large external brown, 
border, similarlA’ coloured border on side of keel ; and principal A'eiii fawn, 

Paleae OAml, pointed, with small rostrum and external 'brown border. 

Kernels of fine pale-Avheat colour, OA^al-elliptical, full, with circular 
section, and slightly concaA^e A^'entral surface ; average length 6 mm., aver- 
age width 3.2 mm., maximum dorso-ventral diameter 3 mm. ; fracture star- 
chy ; weight of 1000 kernels 34.46 gm. ; i hectolitre Aveiglis 79.5 kg 

Culms strong, about 90 cm. high. 

Tillering rather poor. 

Ripening. — In 1918, sown in the plain of Rieti on March 3, harvested 
on July II, before the Rieti'' variety; in 1919, sowm March 8, haiA^ested 
J uly 15, at the same time as the Kiti '' sown in October ; in 1920 (in Rome) 
sown February 15 and harve.sted June 9. 

Yield — In 1918, 29 quintals per hectare ; in 1919 26.81 quintals 
per hectare; in 1920 (in Rome), 22.88 quintals per' hectare. . 


[i§T9] 
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loSo -BetermlnatioD of Certaia Hereditary Factors in a Wild HyteM of PhmeoJus 

VUlg&tis^ — SiRivS, AX. J.5 in Geiidica, Vol. II. I't. 2, pp. 97-114. The Hagucj 

Aiarcli, 1920. 

In a plantation of mottled kidney-beans from Prague with an epider- 
mis buff-coloured with violet streaks the author noticed, in 1917, a plant 
with a dark reddish brown seed coat with bluish streaks. It w^as evidently 
the Fj of a natural cross that occurred in 1916, With the seeds collected 
from this plant and purely hy means of self-fertilisation, a large progeny 
W”as obtained in the F2 and Pg. 

All analysis of F., and /A led to the discovery of the following factors : 

(1) p fundamental colour factor, necessary for the manifestation 
of ail the colours, no matter what they may be ; alone, it gives the buff 
colour ; in the absence of factor P, the seed coat remains colourless, even 
if other colour factors are present. 

(2) G : — 3’eilow- ochre factor -which changes the buff colour to pale 

ochre. 

(3) L : — deep reddish-brown factor ; changes the yellow ochre to 
reddish biowni, and in the homozygous state, becomes dark brown. 

(4) B : ~ changes the buff colour to buff violet and the yellow ochre 
to brownish violet ; the factor L is epistatic in relation to V, which makes 
it impossible to determine the presence of Y in the case of the ■ combina- 
tion LI or LL. 

(5) Gr : — gre}" factor ; changes the fundamental colour into greyish 
buff, the pale ochre into gre^dsh brown and the violet into greyish violet. 

(6) B : — changes the violet into blue ; this factor covers and hides all 
the others. 

(7) S : — limits the blue violet, and grey zones to streaks which can 
be observed in the outer la3^er of the seed coat and makes it possible to see 
behind this the buff* pale ochre, reddish brown, gTe3dsh violet or brownish- 
blue tints ; if the inner lay'er is violet or gtey, the factor S still takes effect 
and renders the violet mottled ; the rest of the colours always gives a uni- 
form shade ; the factor S mny be found in the cryptomerous .state in the 
buff coloured, pale ochre, and reddish brown beans on which, however, it 
has no effect. 

Correlations probably exist between some of these factors, as for 'ex- 
ample betw'een P, V, and S on the one hand and Q, L, B, and S on the other. 

After examination of a large amount of material the author deduced 
the formula PPY VSS for the female type , (mottled beans from Prague) and 
the formula pp GQ Gr Gr vv IL BB ss for the male type, -which when crossed 
with the former gives rise to the Fj with a reddish-brown seed coat with 
blue streaks as obtained b}’ the author in the autumn of 1917. 

1081 - Casa of Complete Bominanee of a Quantitive Character in Peas. — iowpeht, ii. 

in the Zeiischrijt Ulr Induktivc Abstammums und yererhu-ngskhre Vol. XVII, Part. 3, 

pp. 199-209. UcipJsig, Atarch, 1920. 

Results of crossing tall peas and dwarf peas from the point of view 
of such quantitative characters as total length of stem, number of inter- 
nodes and average length of internodes. 
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It would seem tliat we liave here a case of the complete dommance 
of the ordinary or common character (tallness) over the character ol 
dwarfiiess. 

As material for liis researches, the author used haxtoii’s Vorbote, a 
noniial pea, 1.20 111., in height, and William Hurst, a dwarf variety growing 
to about 25 cm. 

From the cross haxtoii's Vorbote X Williatn Hurst, three groups 
of hvcbricls were obtained in the F.j : — (a) Dwarf honiozygotes ; ( 5 ) tall 
lioiiiozygotes ; if) tall heterosygotes. 

Had the doiiiinance been incomplete the average length of group c 
would have been less than that of group b. In fact, however, the differ- 
ences in .favour of this last group are so slight, that they fall within 


the 

limits of error, whi 

[e in some cases, the 

heteroz 3 ''gote 3 

are taller than 

tlie 

iiomozi'gotes. 






Daiii jor 1914. 




Ty[(C of iiybride 

' A\'eni'4e 

iu cm. 1 

Average nimiber 
uf iutcriaodes 

j Average kiigili 
: of inteniodes 

in cm. 

I loll 

iozy!-,otc. 

i 1 

. . i lIl.So “I; 3.S3 1 

14.00 ± 0.S3 

1 7V0 i: 0.28 

HcU 

U'O/ygulc 

. ; .111.09 m 3 -t‘o ! 

15-67 = 0-74 

7.15 0.29 


Diffcrt'HCC . 

' • I O.yi i; 5.26 * 

1,07 a. 

[ 

? 0.55 ± 0 - 3 ^' 


The differences are in an}' case yery small. In this case, the number 
of inteniodes' is larger in the heterozygote ; fur .her, the lieteirr/ygote has 
the advantage as regards average height and the average length of the 
internodes. In all probabilit}' tliis is a case of the c.)inplete dominance 
of a quantitative (measurable) character. 

10S2 - The Heredity of the Adherent Seeds’* Character In Peas. — :meuni.ssier, a., in 

thc' Jonnitl a'c h XuHoiialc tf HartkiiUurc dc Fnincc, Series Vol. XXI, 

pp. iiS-iio. P:ms, 

The variety of pea known as the “ cateipffllar pea (pois chenille) 
wiiicli is distinguished by the peculiarity that its seeds wiieii ripe, adhere 
more or less closely together in the form of a small crown, was obtained 
from a sample sent , to Messrs Vixmorix by M. From^'IKX (Avenches, Swdt- 
zeiiand). The peas are round, green, and adherent to one another, the 
leaves are of an ernerald-green colour, The character ol seed adherence 
is transmitted unchanged to the offspring. 

The first crosses w^ere made in 190S by P. de VimiORix, between a 
pink flowered variet}" pois de momie ”}, and a |Dea with white flowers 
Emereva 

In the two crosses, the seed adherence disappeared entirely in the Ej, 
In the F2, a small proportion of the seeds was united together. The in- 


|I|81-if83j 
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dividuals ijossessiiig this character transmitted it with^nit ex'cejiiioii in 
all theijr descendants. 

Thus seed adherence is a recessive character, 

liieans of successive crossing, it was possible to introduce tliis char- 
acter into several distinct varieties in correlation with the most different 
characters (absence of tendrils, fasciated steins, soft pods, etc.), and to 
obtain '' chenille'' peas ‘with round, white seeds, or with, wrinkled, grey 
or red seeds, etc. 

There is, however, always complete, correlation between the twq char- 
acters “ seed adherence ", and “ emerald green leaves." 

The proportion of adherent seeds varied much according to the .sea- 
son, therefore not only hereditar}^ factors, but also environnieiit have an 
effect upon this character. 

■ The following are .some of the data concerning the ntiinber of adlie"- 
ent seeds in certain plants manifesting this peculiarity in a special degree : 

In a plant with green, round seeds, there were two chains of 8 peas, 
one of 7, tw^o of 6, one of 5, one of 4, one of 3, three of 2, and 5 free seeds, 

Another plant, with round white seeds, had two small crowns of 8 
peas, one of 7, one of 6, two of 5, one of 4, ten of 3, ten of 2, and 14 free 
peas. 

Filially, in one plant with spotted, fawn-coloured seeds, there was 
one series of 8 adherent seeds, one of 7. one of 6, two of 5, tw^'o of 3, two 
of 2, and 2 free seeds. 

1083 - Heredity of tlis Colour of the Hilumof the Seed of V/cm j., 

in Gcndiai, Vol, IT, Ut. 3, pp. io2-i<jo. The Ilasjiiie, May, r92o. 

Plants with black hilttms that were probably heterozygotes (appear- 
ing amongst white liilnms) gave on self-fertilisation a uiixecl jirogeny 
of blacks and whites in the ratio of 3 : i. Black is tlierelbre the domiu- 
ant character. 

Plants which had flowered freely showed in tlieir progeny the effect 
of spontaneous ' cross fertilisation. Thus the progeny of certain plants 
with a black liitiun gave a numerical ratio very different from the noriiial 
ratio 3 : i, whilst, amongst the progeny of plants with a white liilitm, seerls 
with black hiliiiiis appeared sporadically, which is evidently due to a 
spontaneous cross. " ■ 

1084 2714 POJ” and ‘‘2725POJ’’ Mew Javanese farietles of Sugar Cane 

obtained by Crossing ; Their Introduction into Cochin-China* — ■ IvKKJvIJCNS, P\ A;. 

(Diiecieur do 1 OUlcc Ai’ricolc, ludiLStricI et C< >iuiiicrcial iiulochiiuds), in thf: ilulU'liu 

a-ricolc t/y Idnstiiil sckntifiqnc de Sarion, Year II, No. 9, p|>. Saigon, 

SepUanber, 1920. ' '' ■ 

ihe extraordinary industrial and cultural results obtained by crossing 
different varieties of sugar cane hav^e encouraged investigations to create 
new and still more rich hybrids. 

Ill this connection, special mention should be made of the years 1917, 
1918 and 1919 (especially 19I7)^ during this period of intense' activity, 
many new varieties were obtained. Of these, the most interesting are 
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2714 POJ, and 2725 POJ. obtained in 1917 by MM, Van HARRKv.Kr,D 
and JKSWIET at the Proef station Cost Java (i). They liav. • been 
studied at the I^asoeroeaii Scientific Institute, and have had considerable 
success in Java, where they have spread with great rapidity. 

The author has presented to the Scientific Institute of Iiido-'Cliiiia 
a certain iitiiiiber of cuttings he collected during his recent visit to Java, 
These were consigned to M. Vibillard, the Director of the laboratory 
of Genetics and Selection of the Institute, and he had them planted iiii~ 
mediately at the Phu-M3^ Station in order that they might increase and 
that their adaptation to tlie rich soils of Cocliiii-Ctiina might be studied. 

At the beginning of the study' of the imxnovemeiit of sugar-canes 
by^ crossing it was found necessary to make crosses between wild varieties, 
and ordinary or selected cultivated ones, hater, however, it was possible 
to create iiiiicli more complex hybrids starting from the old Indnids and 
detenniniiig the grouxfing and even the proportions of their respective 
essential characters. 

Thus, the sugar canes 2714 POJ and 2725 POJ (which were the sub- 
ject of the present work) have both come from seeds obtained by crossing 
2364 POJ with Iv K 2b. Their pedigree is therefore as follows: — 

( lAmale parent 2364 POJ ) Crasa 

) { 100 POJ X wild canc Kassoer 

271.1 and :UU 5 {'*<' 3 ]' , r> 7 y-' 

i ^ Probable Cro&A — 

I Male, parent IvK 38 Eaudjer masiiililtatn x Pi.|i eaiic 

Cane loo VO J is a dark-red h3hrid Borneo x Ixiiizier (2) ; it has a 
high sugar content, and occupies about a tenth part of the area under sugar 
cane in Java. 

The wild cane, Kassoer, was found by vSorrrwEDBn at the foot of 
Mount Tjermne in the Cheribon Residency, Java. The seed obtained by 
self-crossing did not produce offspring with fixed characters, wliich proves 
tha.t we liaA'e here to do not with a pure variety, but with a natural 
]'iy 1 )rid, black Cheribon x Glagah {SaccJumim spontanenm T.). 

It i*s interesting to note that the wild Glagah. cane is extremely re- 
sivStant to'* sereh '' (3) and has hitherto always transmitted this cliarac- 
ter to its |;)roge.ny, no matter with what variet3^ it has been crossed. The 
Kassoor cane, which, as has been said,, is i)robabty a hybrid, also posse, sses 
this valuable character, and to such an extent tliat all inoculation experi- 
ments with this disease have had no effect either upon it or its Ipvhrids. 

Unfortunately, the Glagah cane contains no sugar and Kassoer but 
veiw little, so that the direct hybrids from tli.ese parents have not been 
able to pass the industrial test (witli the exception, however, of Tjepiring 24, 


(1) Many Viitieties of su.cjar caxic are distiaj^uishcd by a . Jiumlxer followed by the inilials 
of tlic! iKinies of the Statious where they have been obtained. Here, the letlcrH P. O. J , are 
tile, initial letters of ilie Whtrds “ Procfstation Cost Java ” {Ed,) 

(2) See A., Oct., T()20, No. 083 {Ed.) 

(.9 Sec A., Oct. No. 083 note, (2). [Ed,] 
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the result of the cross black Cheriboii X Kassoer ; btii this liylitid is daily 
losing favour with sugar-cane growers, and now only oociijnes one |)er cent, 
of the area under cane in Ja\'a). 

As the liereditarx^ resivStance of these varieties was cc>iisif,lera,l)le, 
especially against “ sereh/’ it was pcjssible us well as necessary to (liliitc 
still further the Glagali and Kassoer element b}' successive crossing with 
varieties rich in sugar, so as to obtain a hybrid with a„ high sugar coiiieni 
and also sufficiently resistant to disease. Tims the new wirieties 2714 
and 2725 POJ 011I3- contain % of the Kassoer etenient or yh; of the Ohigali 
element, 

The Bandjcrmasin-hiUmi canc owes its name to a Javanese word 
whose literal iiieatiing is “ Capital of Black .Borneo '' (i). It is called by 
the Dutch, the “ dark-red Borneo cane." Tins variety has been used 
in the creation of several hybrids ; it is, for instajice. the feniide j'K'irent 
of Cane 100 POJ. 

The Fiji cane, of "'dead cane." has been used in the creation of 
several e:xceilent hybrids, two of which are 247 B and 247 POJ. It is a 
variety that lias long been knowni in Java, where it was growing as long- 
ago as 1891 on the plantations of 'roelangan and Kremboeiig (tlie Re- 
sidency of Sidhoardjo, Ja\-a). 

Thus 2364 and Id K 28 are hybrids of these original varieties, some 
of which are themselves probably ]i}d)rids (2), whereas the new varieties 
biougiit to Saigon by tlie autlior are both, as has already been pointed 
out, different products of the same cross, obtained in the first place 'from 
the above hybrids. 

Their respective characters are as follows: — 

Characters ov Cane 2714 POJ. -- Stalk:-- Olive-brown, later 
brownisli-3redlow, like cane 100 1 T)J, but thicker. 

Iniernodes long and straight. 

Leaves grass-green, wide, very long, first erect then 'bent, with long 
thill apex. 

Ttiftwnfh nian^’- slioots, and of 'rapid strong growth. The composi- 
tion of the sap) of the liase and 'diifereut iiaits of tlie stem is as follows : * 



Bris 

Sat.’clianjsc 

C< tei'fjricut 

3v,vi:r!i<-la1jle 


tk’grce 



Su<’'c!i;iri 


coiTectfil 

Per (H'ti L 

of |tnniy 

I'er i't'nl, 

Base June 18, 191S 

19.2 

17.4 X 

90.4 

16.6 X 

Base June 3, igig 

1' 21.7 

20.3 

93- ! 

19.7 

Middle, June 3, 1919 

i 2*^*9 

19.6 

93 

19.0 

Extretnilies, June 3, 1919 

j r'^-3 

15.8 

86.3 

14.8 


(x) Bandjermasin is the capital of the Dutch part of tlu,; island of Borueo. 

( 2 ') The hybrid character of TC. K. cS, which is now the favourite in Java., was 

long unknown, and has only anite recently Ix-eu estahlished 1>y the i'asoereaii vScicailiiic 
Institute. {Anthofs noiefi) 
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Different formulae have been suggested for the calculation of the vSac- 
cliarose that can be extracted industrially (i). Foriiiferly, the extractable 
saccharose was estimated by the following formulae : 

( 100 \ 

■2 — - 

coefficient ol purity/ 

It liuSj however, been found that, owing to improved xnanuiacturing iiietliodSj and to 
stricter cliemical control, the tlgures given by tliesc fonnulae are a little too low. Therefore, 
33ew lonniilae have been devised, incliiclhig that pi'oposed by I)r. K.osn and Or. Prinsex 
Gnberlics, viz., 

SH = I i.j n 1 X Saccharose 

\ coeliLcientl of purity / 

which has been used /or obtaining the hgures given in this article. 

Other useful formulae have also been suggested, such as those oi Carp. ITAZEwnsnasL 
and Dr. WTntpir mentioned by the author. The formula selecte<l tkiieutl upon the degree oi 
purity it is desired to attain in the iltial product ()2. 

Characters of Cank 2725 POJ, — Stem:— yellowish-green, later 
light-yellow, same structure as that of preceding cane. 

Iniernodes like those of preceding cane. 

Leaves bluish, very wide, bent. 

Tu/i iiiiiiierous shoots, with rapid, strong growth. 




1 Brix degree 

Saccharose 

Coeflicieiit 

Extractable 






saccharose 



corri’cded i 

j 

Per cent. 

of purity 

Per cent. 

Base, June 18, 

1 

1918. ' 

21.4 

20.1 

‘ 

93-8 

^ 9-5 

Base, June 3? 

1419 

21.9 ! 

20,8 

I- 94-8 

20.3 

Middle, June 3, 

Hdp 

21.4 

20.2 

94-5 

19.7 

E.vtrcmities, June 3, 1919 i 

19-5 

17-3 

8S.8 

i 

16.4 


These two varieties had been planted in the nursery on June 17, 
1918, so that they were out a year old at the time of the last analysis 
the data of which are given above. They are therefore early varieties. 

Their susceptibility to root-tot, which cannot lie very great, will he 
definitively determined by the study of large plantations, 

The Pasoeroeaii soils on which these canes thrive are clayey, and this 
makes it probable, that both the varieties in question will grow on a large 

(1) Xn Ib-aiice it is assiuned that i part of glucose prevents the crystallisation of 2 parts of 
saccharose, and that i part oi ash prevents 4 parts of saccharose from ciystallising. Thus the 
amotiut of saccharo.se, glucose, and ash present is detennined, and the amount of glucose is 
multiplied by 2, that of the ash by 3 ; the products of these 2 operations are added, and the to- 
tal amount of saccharose subtracted. The hgures thus ot)tamcd give the rehnable saccha- 
rose. {Note by Ulnstitnf- Scientifique- dc Sat»on). 

(2) In order to detennine this, the percentage 01 foreign elements which can be permitted 
to reiufiin in the iiiixlure can be added to the BE figure, {Note by LUmfitut Scwntifiq'iie de 
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rmiii 1 )er of soils. It is to be hoped that the results o 1 )taiiied on tlie very 
ricli soils of Cocliiii-Cliina will not bo inferior to tliose obtained in Java. 

10S5 ™ Selection and Crossing Experiments with a ¥iew to Obtaining lew ¥arieties 
. of Tobacco Resistant to Nicoiimiae de in the Butch 

East Indies, — DbVNfiRENnoNDj a. m Proefslatjou V(toy Pon^fcnknuische Talmk, Mt’tA’- 
dccUn\>, No. XXXVII, pp. 1-20 vScinaratij?, 1910. 

The different varieties of tobacco grown in Java are very divergent 
as regards their resistance to Phytophihora Nicolianae de Kaan, Artifi- 
cial infection experiments carried otit on 138 different varieties furnished 
the following (la.ta (the figitrCvS in brackets give the percentage of seedlings 
still alive 30 days after infection). 

Timor gel)o])beld (84.6) : Timor glad (40.5) ; Santiago de los Caballeros 
(94.6); Havana Criollo (83.2) ; Ynelta Abajo (78,4 ); Cuban Seed-leaf (73.5) I 
Connecticut River (82.5) ; Stewart Cuban (89. t) ; Okinawa (85.5); Cuban 
(67.8) ; Satsuma (49.4) ; Cuba (66.9) ; Kaiiari (0) ; Y 10 (0) ; Hataiio (0) ; 
Matsukawa (o) ; Bajesi (0) ; Kokul.)U (o) ; Kanari vSatriaii (0). 

Santiago de los Caballeros, Timor gebobbeld, vStewart Cuban, Oki- 
nawa, and Havana Criollo are especially distinguished among the 138 
varieties studied for their great and well-marked resistance to Ph>ytoph- 
Ihora Nicoiianae. None of them, liowever, owing to the inferior quality 
of their product, could be used as a substitute for Kanari, or Yo 10, which 
ate great favourites on account of the excellent quality, of their leaves, 
but are unfortunately very susceptible to Phytophihora. 

Many crosses liave been nuule betw^eeii the resistant and noii-resistaut 
varieties enumerated above. Tlie following are data respecting tlieir de- 
scendants in the Aj. * 


Fi 

Porceiilugc 

of 

5 ?mviviug 

Hectlliugw 


Kanari X Titnor geb. . . . 

' 15 % 

Hatano X Timor gel>. . . . 

Kanati Okinawa .... 

26 

Hatano X Okinawa .... 

Kanari Hav. Criollo . • . 


Hatano X Hav, Criollo , . . 

Kanati Vnelta A!,)ajo . . 

15 

Hatano X Vuelta Alxijo . . 

Kanari /: Conn, river . . . 

14 

Hatano >; Conn, river , , . 

V r .-l:':-.-! " 


1 


lArceiitagc 

of 

siii'vivuiijs 

i^ecdlings 


81 

'2<,> 

.|l 

.|0 


It is interesting to note that the Hatano series of hybrids is more I'e- 
sistaiit than the Kanari series, although Hatano itself is more subject to 
the disease than Kanari. 

'The work is being continued for the purpose of iso 1 ati,iig, in the F.^ of 
Kanari x Timor gebobbeld and Kanari X vSantiago de los Caballeros new 
vstable tyjjes that 'Combine in the highest proportions tlie excellence of pro- 
duct distinguishing Kanari, and the Phytophihora resistance characteris- 
ing Timor and Santiago. 

[l« 84 -l« 85 ] 
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ioSt 5 ~ Studies in tlie Polllnatioii of the Bartlett Pear Ib Ca!ifomia«— Totts, w. .p., in 
Af'riai-Uuml Experiment Sfationj Berkeley, California, Bulletin No. 307, pp. 369-390J, 
%s. 8. Berkeley, May, 1919. 

In the Sacramento A^alley (Davis) and in the Vaca valley (Vacaville), 
the Bartlett pear is to a certain extent self-sterile, and under footliill con- 
ditions as in the Nevada Comity it is completely self-sterile. 

The Bartlett has an exceptionally long flowering period. No cases 
of inter-sterility^ have been found to exist between pear varieties, and there- 
fore any variety flowering at the same time as the Bartlett may- be used 
for pollination purposes. 

The following varieties can all be employ^-ed advantageously to this end : 
Angoiileme, Anjou, Clairgeau, Comice, Dana Iloveyy Easter, Howell and 
Winter Nelis. 

Not only did cross-pollination ensure a higher percentage of fruiting 
buds, but the fruits resulting therefrom did not appear to exhibit the same 
tendency to fall in J ime, as those resulting from self-pollination. 

10S7 - PolIiBation Experiments with the Almond in California.— -Tufts, \v. r., in Agn- 
ciiUimil Experiment Station, Berkeley, California, Bulletin 306, pp. 337-336, ligs 15. 
Bcrktiley, March, 1919* 

Report of a series of experiments carried out with a view to solving 
the following problems : — 

1) What varieties of almonds commercially .grown in California 
will prove profitable when planted in solid blocks, u without pollenisers ? 
This is a question of self-fertility. 

2) What varieties planted in solid blocks will not be profitable ? 
This is a question of self-sterility. 

3) Admitting that the almonds at present grown in California vdll 
not prove profitable without providing for cross-pollination, which va- 
rieties should be planted together ? The following points should be consi- 
dered in selecting varieties : 

a) Commercial value of the polleniser. 

h) Simultaneous flowering periods of the polleniser and the variety 
to be pollinated, 

n) Ripening periods of each variety. 

d) Amount of pollen prod^^ced by the polleniser 

e) Germination capacity of the pollen j)roduced by the polleniser. 

Results may be summarised as follows : 

i) Satisfactory artificial germination of almond pollen was secured 
in 12 % a cane sugar solution. 

2) The varieties studied may be divided into early and late flowering 
■as follows: Early flowering: — Big Wliite Flat, California, Harriott, 
I. X. E., Jordan, King, 'Klondike,, EeweUing, Ne Plus Ultra, Nonpareil, 
Peerless, Ihincess, vSilver Shell. Late flowering: — Dickinson, Drake, Eu- 
reka, Golden State, Eanguedoc, Nonpareil, Reams, Sellers, Texas. 

3) With some vareties, the first flowers may give a smaller amount 
of pollen of inferior vitality to that produced by flowers on the same tree 

4 'later on. ‘ 
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4l Pollinating agents, such as bees etc., ate necessarj.^ to ensure good 
setting, 

5) The Harriott variety, self-pollinated in 1916, proved, liowever,. 
self-sterile the following season. 

6) All the varieties so far tested have proved self-sterile, at least in 
certain years. This list in 1917 included : Big White Flat, California, Drake, 
Golden State, Plarriott, I. X. L., Jordan, King, Klondike, Taiigiiedoc, 
Dewelling, Xe Plus Ultra, Nonpareil, Peerless, Princess, Reams, Texas. 

7) Certain varieties are inter-sterile : i:;. g. I. V. U., Nonpareil, Langue- 
doc and Texas. 

8) California at present seems to be one of the best pollenisers for all 
the varieties so far tested, which flower contemporaneously, 

9) California may be pollinated by Nonpareil and Peerless. 

Drake » » » California, Languedoc, Nonpa- 

reil and Texas. 

Harriott « » >> Ne Plus Ultra. 

I. X. L. ‘ » » » Ne Plus Ultra. 

Languedoc » » » Drake. 

Ne Plus Ultra » » California, I. X. L., Jordan and 

Nonpareil. 

Nonpareil » >> » California, Drake, Jordan, Ne 

Plus Ultra, Peerless, Texas, 

Reams » )> Texas. 

Texas )> » )> Drake and Nonpareil. 

loSS - Some Variations of the Common Coconut Palm (Cocos jnacifera.' Lj, — 
Henry, C. (Birtjctur de the Sodcte FraiRjaise dcs lies Marqxhses), in As^ronomie cohnkiU^ 
Bulletin mensucl du Jar din Colonial, New Series, Year V, 19.10-1921 ; No. 32, pp. 52-54, 
figs. 4 -f I plate. Paris, August, 1921. 

The habit of the coconut palm usually varies very little ; there are 
always the same large pinnate, more or less erect or drooping leaves, 
the same annulated trunk, and the same inflorescence in the form of a 
branch spadix. 

The form now in question, however, is very different, it is rather rare 
and from a morphological standpoint, is worthy of description. Its pro- 
ductive qualities are mediocre, both as regards the number of the nuts and 
their richness in copra, so it is only interevSting as a curiosity. The descrip- 
tion of this form is as follows : — • 

Spadix simple, spicate, from i m., to 1.20 m., in length, the flowers 
occupying about 80 cm., of the total length. 

Spathe gi'eenish fawn-coloured, finely ribbed, almost cylindrical, 
straight, with difficult dehiscence. 

Female flowers large, covered with 8 thick bracts from which they 
emerge when fully open ; they are in groups of 2, 3, and 4 in the upper two- 
thirds, and are very angular until they open, when they assume the form of 
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a more or less regular elongated cone, often shaped like a beak. , On the 
lower third of the spadix, they are isolated and filbert shaped. 

Male floi&efs occur either isolated or in the axils of the female blossoms ; 
they are found eclusively on the top 10 cm,, of the spadix. 

In its entirety, the spadix, before the flowers open, resembles a gigan- 
tic ear of maize. 

Fruits . — Onl}’ a few’ set (2 or 3 per spadix), and many of the spadices 
remain sterile. Tliis is perhaps due to the fact that the male flowers open 
while the spathe is still closed and the female flowers are hidden wdthin 
their bracts. The fruit is oval, irregular, excentric, 16 cm. in its longest 
diameter, and 26-28 cm., in height from the peduncle to the extremity of 
the terminal beak. This beak is sometimes straight and undivided, and 
soiiietinies is curved, ending with a kind of gland ; the ribs are scarcely 
visible ; the integument is yellowish-fawn, tinged with browm ; there is 
little coir. 

Nui of average size, 12 cm., in diameter and 14 cm., in height, ovoid, 
eccentric, terminating in a straight or curved beak 9 cm. long -and of the 
same consistency as the shell ; its tip loses itself in the coir. 

Kernel not thick. 

Met with occasionally in the Marquezas Islands. 

The type of coconut palm introduced into these islands, as far as can 
be judged from some very old specimens still growing there, had fan-shaped 
leaves, many thick clusters of nuts, which were large, almost round, with 
little developed beaks, small amount of coir, average-sized internal cavity, 
thick kernel, pericarp with coloured integument of a pale reddish brown be- 
fore it became dry. The coconut palms found there now-a-days have fan- 
shaped leaves that are erect or drooping ; Ytrj small medium-sized, or 
very large, round, oval, or very elongated fruits, varying in colour from 
white to dark-red, after passing through green and yellow. They have 
either little coir, or a great deal of it, and the thickness of the kernel is 
very variable. 

These variations are doubtless due to the variability of the genus, 
though some may be regarded as accidental. 

As a result of the atrophy of the central shoot, one coconut palm 
planted on the sea-shore of the island of Ua-Uka, has become distinctly 
forked ; this tree is twenty years old, its anomalous behaviour dates back 
two years, and both heads continue to bear fruit> xAnother coconut palm 
planted at Atw?-ona (island of Hiva-oa) has an extraordinary peculiarity, its 
bunches of nuts having all been transformed into shoots the “ pedtiiicle '' 
is of normal length, axid at the usual junction of the stalks ; there is a 
swelling surrounded by pinnate leaves. The whole aspect of this tree is 
most curious. 

Another tree produces nuts with coir that is easily detached and very 
white, even in the case of dry fruits. M. Ahxjne, President of the Chamber 
of Agriculture, has informed the author of the existence in the island of 
Tahiti of an adult coconut palm with entire leaves. 
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10S9 -• Exp 8 i 1 meiits or the Soaking of Seeds. — JUcincLn':R p., sSci'iRHuirx, i.indht, 

ViGER [1‘rei^P.lciit) , ill the ( 'owpA'S dc PAciuL’uiic d' Ai\i'icui(Lifc dc hTi{UCt\ \'o!. \'!^ 

No. 29, pp. 7i2-7in. -Paris, Od. ?3, Mco, 

Accord'ng to certain authors the yield of cereals can ].)e increased !:)>' 
soaking the seeds in a solution of potassium nitrate or aiiiiiioiiiuiii nitrate, 
the theory being that tlie grain is strengthened and noiirishccl during its 
period of growth. 

M. EACiiErjKR lias experimented nith seed soaked for 6 hours in pure 
water, and in 10 'to and 20 solutions of potassium nitrate or aiiiiiioiiiuni 
nitrate. 

In 1919, soaking barley grains in pure water assisted the plants to 
spring up during dry weather. Saline solutions had however a liariiifiil 
effect, wliicli was greater with auinionium nitrate solution than potassium 
nitrate, and increased as the solution was more concentrated. 

The idea of manuring seeds is not new, and M. Dithamkl-Dttmonceau 
ill liis Ekmenis d’Ai^ricnliurc, 1760, devoted a long clia|)ter to his experi- 
ments on this subject, the results of which were always negative. 

M. ViGER remarked on the experiments made by the farmers of tlie 
Loiret district who have obtained the same results as M. BACirmuER. 

There is no doubt, according to M. Schribattx, that soaking in a very 
dilute solution is a help to germination, but the effect vseems to be due so- 
lely to the action of the water. The effects of solutions and pure water 
have been compared and the latter generally gives the best results. 

M. Petit mentioned his own experiment which dates back 20 years 
and said that soaking beet seed in pure winter gave good results during dry 
years, but solutions of fertilisers always gave bad results. 

Having made grains of barley absorb sugar, in order to see whether 
germination wtis accelerated or not, M. Lindet found that the sugar had 
no effect on germination. The grain contained eiiougli carl)oliydrates 
for shoot formation and it was useless to add any fertilisers to aid germina- 
tion. 

Ill fact, concludes M. Yiger, all the results show that it is sioitjly the 
coefficient of humidity of the grain which may be advjuitageous imcler cer- 
tain circumstances. 

1090 ™ Experiments with Swiss Jura Wheat in the Vosges District. “ SciiRiii.vjx and 

laourrm, J.^ iu the Comptt^a rendus tie PActidcmie d'Anricidiutt; ik JAmce Vol. Yl, No. jo, 

pp. 7,.pp and 74,r)-7.|.JS. Palis. Oct, 20, nj2o. 

In regions which have severe winters and where Vilnioriii and liugltsli 
wheats are killed by the cold, recourse must be had to tlie native wheats 
of which Alsatian wheat comes first in order of importance. 

In the Swiss Jitras where the winter is just as severe as iu the east of 
Prance, varieties of wheat selected by M. Martinet, Director of tiie llxperi- 
Hiental Seed Station at Lausanne, are cultivated. In 1918, M. Schribaux 
recommended their trial in France. In a report to the Academie d’Agri- 
ciilture, M. Perette Director of the Agricultural Service.s of the Vosges, 
describes the first results obtained in his department, and M. Sghribaijx 
has summarised them as follows : — 
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In a clay loam of Mtisclielkalk formation, Vuitebceiif wheat was sown 
after beet, wliicli had been, well manured with farmyard manure and super- 
phosphate. To the wheat was added about 100 kg., of nitrate of soda per 
hectare. The growth of the wheat was remarkable. Karing took .place 
very early, between May 25 and June i, which was several days in advance 
of the Bon Fermier variety. The wheat was harvested on July 24, the 
earliest in the district. The Vuiteboeuf variety was very'resistaiit to lodg- 
ing and to disease. At threshing time it produced 28 quintals of grain 
per hectare, which is a higher 3deld than that of the varieties cultivated 
locally, h c?., Alsatian red wheat and Bon Ferinier. According to M. Pb- 
nETTB, Vnitebceuf, because of its remarkable precocity, will be very useful 
ill countries with short summers and in mountainous regions. 

He remarks also that the seeds had been mixed and contained 
about ^4 foreign wheats, which ^uelded a fairly high proportion of bear- 
ded ears. 

The other varieties tested, Bretonnieres and Blanc de Savoie, are as 
good as Viuteboeuf, and it is anticipated, will give as good a yield as the 
latter if sown thick enough ; Gavillet is not so good, ll. Perettk reserves 
his ojjiuioii regarding the last three varieties when sown on a restricted area. 

1091 - Motes on Expsriments in Wheat Cultivation in Southern Italy. — i\LiNciNi,c.,iu 
II Collivatore Year EXV’T, No. 25, pp. 618-620. Casale Monferrato, Sept. 10, 1920. 

The area of wheat under cultivation in southern Italy is very great, 
being about 40 % of the total cultivated area, but the unit production 
is very low, averaging less than 8 or g quintals per hectare, and in some 
years, e. g,, 1919-1920 not more than 5 or 6 quintals per hectare. This 
inferiority as compared with the other parts of Italy is chiefly due to na- 
tural causes, but these could be eliminated to a certain extent. 

The most serious factor which influences the production of wheat in 
southern Ital^^ is the drought in spring and sometimes even in winter 
which hinders development and grain formation. Irrigation is the chief 
means for overcoming this difliculty ; it is useful in winter and is always 
iiecessaiy in spring. The following experiment made by the author in 
1919-1920 is of interest in this connection. held 10 ares in extent was 
divided into three plots, the first one being treated with 4 quintals of 
./superpliospliate and i quintal of calcium cyanainide per hectare. The 
second was treated in the same way and iriigated twice betW‘Teen April 
and May. The third was left untouched and sein^ed as a control. The 
yield per hectare was 12,. 20 and 7 quintals per hectare, respectivei}^ 
Therefore, the fertiliser gave an increase of 5 quintals and irrigation 
13 quintals per hectare. 

Another experiment on a manured plot served to show the efficiency 
of single or double trenching, in winter or spring. The results were,^ 
without trenching, 12 quintals of grain per hectare, with one trenching 18 quin- 
tals, and with koo trenchings 2X quintals p>er hectare. With the uiniianured 
plot the weight of the grain was ,75 kg., per hectolitre and with the se- 
'■rcond it was So kg. ' 
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Tile wheats cultivated in the sonth of Italy are oi the hard or seirii- 
liard type, and are superior to llie soft types because, being eailier, they 
better withstand the scotchiiiR' due to heat. I'hc author advises the ciih 
tivatioii of luird in place of soft wlieals even in haliiiui, ami he ci{:es tlie 
case of two fanners of the lloniaii Caiiipagiia, who ol)tairi,cd a, unit yield 
25 per cent, greater than that of the best soft wlieats. 

1092 Sowing of Wlisal on RIc 3 without Ploughing, “—Noviaxi, n. m ii Ciomitkiii 
Riskolki'fa, Year X Xo. •], pp. 129-131* VerceUi, Sept. 30, 1920.^ 

Because of the great set-back given to the sowing, ripeiiiiig and har- 
vest of the rice in Northern Italy in 1920, it is riecessarv' tc) avoid working 
the soil when the rainy season has already begun, for that would clchiy 
the sowing time w-hicli would then be carried out under vciy bad condi- 
tions. As a reinecly for tliis, the author reconiniends that the wdieat 
should be sown on tlie rice before the latter is harvested. This system is 
already widely used in the riceilelds in tlie Broviiices of Mantua, Verona, 
and Bologna. 

Theoreticalhg it is more rational to sow after the ground has been 
well ploughed so as to assist root penetration, but as late ploughing only 
compresses and stirs up mudd}^ soil, thus injuring the phyvsical and me- 
chanical conditions and the good state of the surface soil when, it is not 
possible to plough in time and on diy" soil, it is better to leave the soil 
as it is, ■/. e., already w^ell prei)ared by the previous cultivation of the 
rice crop, for by this means it can recover its condition more easily, tlianks 
to perfect surface drainage. 

The essential condition for the success of wheat in damp, cold soil 
such as that on which rice has been grown, is that it be sown at tlie end 
of September or beginning of October. The on!}- way to sow tlie wheat 
whilst the water on the rice fields is diminishing and the ground still muddy, 
is to sow amongst the standing rice in the furnwvs. It is lietter for the 
seed to fall on muddy ground, as it germinates more cptickly and the roots 
penetrate more easily. The amount of seed to sow is 20-30 kg., mote 
per Iiectare than t he usual quant it y. 

By the time that the rice has been harvested the wheat is already 
green, and^after the harvest the furrows vshoukl be cleaned and t lie earth, 
heaped up each side, so that proper clniinage, may ensue. Phosphatic 
and nitrogenous fertilisers should be applied as a dressing in large tpia,nti- 
ties if possible. In winter, the wheat is also better shelte,red by rice 
straw, but tli"' latter, however, should be cut low. In spring, the grotuicl 
should be harrowed liglitly to remove the straw, and, if necessar3L more 
fertiliser is applied. 

In the provinces of Mantua and Venice,' vei}^ productive wheats 
are obtained in this way ; vreeds are .scarce and the onl^^ cost of preparing 
the ground is for manure. Open and strong soils, not too lean,' are most 
suited to this type of cultivation. 
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1093, - CiiitivatioE of Rice in Southern Rhodesia. — Mundy, h, g. (Government Agriaii; 
ttirist ami Botanist) in the Rhodesia Ac^riciiUiiml Journal^ VoL XVII No. 3, pp. 243-2^,6 ~ 
No. pp. 3 20-3P!-, Pigs. 2 Salisbury, June and August 1920. 

During dr}’ years prior to the war, production ajiparetitly decreas- 
ed as a result of the poor crops obtained, but with the advent of a wetter 
c^xle, more native rice has lately been grown, and has led to enquiries 
as to the possibilities of rice becoming better recognised as a European 
crop. The information conveyed in the reports' on native production 
made by the Native Department is summarised in this article, and deduc- 
tions drawn therefrom. 

Without exception, low bdng swampr- soil is selected, and when suf- 
ficiently retentive of moisture, the strong black soil (Chiuyakwv) is pre- 
ferred, although much rice is grown on the grej^ sandy loams (Sliapa), 
or on the black granite vleis (Matoro) . Adequate moisture is the govern- 
ing factor, and not fertility. Although sowings are made on virgin soil, 
broken up six months previously, they are sometimes made to follow 
Tsenza {Plectranthus sp.), or early maize and 23Umpkins ate sown thinly 
in August and intercropped with rice about October. The |9it system is 
gradually being abandoned in favour of the ploughed ridge and furrow, 
owing to the jirefeiable moisture holding propensities of the latter method, 
Deej) ploughing in early spring is found sufficient where no moisture coii- 
senmtioii is necessary. The date of sowing varies according to the mois- 
ture retailing cajiacity of the soil; October appears to be the most favour- 
able month. The crop is harvested from March onrvarcls. Necessary 
precautions are found essential with varieties which have a tendency to 
aipeii unevenly and have a tendency to shed grain. From 18 to 20 lb., 
of seed is used per acre, sown either in situ or in seed beeds and trans- 
planted. The average yield is about 5 to 6 bags per acre, but the Native 
Commissioners of Marandellas and Victoria estimate it as high as 15 to 
20 bags. Normally, rice is grown for 2 to 4 years on the same land without 
manuring, after which new pits or lands are made. 

The usual methods are followed with regard to threshing and husk- 
ing, Unhusked rice is attacked ver\’- rarely by wee\il comj)ared vritli husked 
rice. Wood ashes axe sometimes mixed with the grain in the native bins, 
as a j>^<^ventive measure. 

On the whole there is only a small loss through insect j)ests and fuii“ 
gold diseases. 

A description is given of the varieties fairly widely recognised, but 
the author cannot vouchsafe for accurac}^ owing to the different names 
given to the same variety. 

At present native rice is grown in practical^ all districts with a rain- 
fall of 25 inches or more, on land with adequate moisture retaining capa- 
city. How^ever, provided the difficulty of uneven ripening could be over- 
come, 'there are considerable areas of wet land, especially in granite for- 
mation at present only utilised for early grazing, which should certainly 
grow^ rice under European methods of farming. That this difficulty is not 


itmz] . 
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iiiistiniioiintable, is noticeable in the subsecjueiit article dealing with rice 
cultivation in other parts of the world. 

II. The chief producing areas are India, China, Ihirina, Japan, 
the Soutlieni v^tates of U, S, A., llgypt, Java, the Philippines, Italy, vbpaiii 
and Brazil. The larger quantity is of the swamp variet'y, altlioiigli upland 
or hill rice is grown under much drier coinjitions in China, India and the 
Malay vStates, to quite a large extent. 

Rice in British India, — The bulk is grown under swamp conditions 
or under irrigation, and when seed is sown broadcast or in drills, 100 to 
120 lb., padd}^ (nnlmsked rice) per acre is the usual rate, with a possible 
yield up to 2000 lbs., per acre. 

When the traiisplaiiting method is followed which is nsiially the case 
where terracing and irrigation is practised, the rate of seeding is only 
about 30 to 90 lb., per acre, with a prosjjective yield of from. 2500 to ;]ooo lb., 
per acre. In this cUvSe, the seed bed is thoroughly ploughed either dry or 
inundated. The land into which the .seedlings are transplanted is pre- 
pared and treated in a similar way. 

Rice in the United StattvS, — This is chiefly grown in the States 
of Louisiana, Texas, Kansas and California. The tirst conimercial crop in 
California was grown in 1912 (i). By 1914, 16000 acres were covered, 
and three years kiter, by 000 acres. The ricefields are mostly terraced 
or contoured with low banks, and irrigation is practivsed to a large extent. 

About 90 lb., of seed is usually sown per acre, and a crop sown in 
April matures about September ; the yields vary from 3000 to 3560 lbs 
uiiliitsked rice per acre. 

The laud is kept flooded until the rice is 12 to 15 inches high, but 
tlie final draining of the land is regarded as of special importance to pre- 
vent the uneven ripening of the crop wliich otherwise will occur. 

Conclusions, — Comparisons between tlie.se count ries^aiid Rhode.sia, 
indicate 'Certain similarities in soil t^^'pes etc. but point to certain advan- 
tages ill adopting new lines of cultivation in the latter country, sncli a.s 
terracing and levelling to encourage moisture retention, quite a.]}art from 
irrigation w4iich will not usually be 4>nicticable. Also the importance 
of draining is evident, as it axipears elsewliere to be one method of over- 
coming uneven ripening. This last factor may be due to the thin rate at 
which the .seed is noriually sown, compared wdth elsewhere, and hints 
may also be taken in this respect. 

During the last three years, Southern Rhodesia alone has imported 
on an average i million lb., of rice, valued at o\'er Bxo.ooo, anmiaJly ; 
from India and Burma. The previous difficulties in preparing paddy rice 
for market, discouraged all efforts towards growing rice exce|')t as a na- 
tive crop, but a complete rice dressing plant at Salisbury has now been 
established which has altered the situation entirely. 

The Department of Agriculture expects to have by the end of August^ 
supplies of seed of sevei'al varieties both upland and swamp, availalde for 


(i) See R.j December, 1915, No. 1276. [Ed. 
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distribution under the usual terms of co-operative experiments. These 
supplies will be augmented by issues of seed which j\Iessrs ^larck Harris 
and Co. Salisbury are prepared to make to intending growers. ■ The 
imported Amrieties will probably require one .or tw^o seasons before they 
become acclimatised ; native \rarieties should therefore also be tested 
contemporaneously. 

Rice Milling Machinery. — Particulars Avere supplied by the maiiuf ac- 
turers explaining the process employed in husking and cleaning the grain 
preparatory to being placed on the market in a form suitable for human 
consumption. The following is a list of the proceedings;— The paddy 
after threshing, passes: (i) To the shaking sie\^e for cleansing operations ; 
(2) to the disc rice huller ; (3) to the shaking sieve o\^er a blowing fan 
to eliminate broken rice particles ; (4) to the compartment sexoarator tin- 
derneath the fanner which separates the paddy from the brown or hulled 
rice,, the paddy being returned to the huller for further treatment ; (5) to 
the white rice pearling cone by means of an eler^ator (the cone consists 
of a tapered drum covered with a composition of emery which reAmlves 
inside the casing covered with wirecloth). The brown inner cuticle is 
by this means ground off from the rice, thus producing the ordinar}^ 
white rice as j)roduced in large mills. 

If a finer finish on the rice is required, it is taken into a rice polisher. 
This is of a similar a|)j)earance to the above mentioned cone, but the 
drum is covered witli sheepskin instead of emery comx)ositioii. The lice 
is then elevated again into a separator and aspirator and graded into 
three sizes. 

Both the Avhite rice pearling co. e and the rice polisher are A^eiitilated 
by means of a suction fan owing to the advisability of keeping rice as 
cool as possible whilst milling, to keep down the i^ercentage of broken rice. 

The mills are made in various sizes ranging from 5 cwt., to 5 cwt., 
of finished rice per hour. 

109.,} - A Fariety of Tripolitan Maize Suitable for ArM Climates. — zanon, v,, iu the 

dl Aiiiicoliura, Year XXX:, No. 41, pp. 409’5io, Partiia, Oct. S, 

The types of Italian maize seeds distributed to the nati\^es by the 
Agricultural Office of Benghazi produce plants which have a high and 
luxuriant growth, but do not set seed. On the contrary, the local Amriety 
a sboiibel-blet 'b in S|>ite of the sloA^enly uatri'e methods of farming, always 
gives a croji and with careful treatment would give excellent yields. 

At Benia, ex|)eriments in autumn and wfiuter sowing have xjroved 
very successful, even without irrigation and the author considers that the 
Amriety mentioned would yield good cro^is in those j)arts of Italy which 
suffer most from drought. 

The AmrietA^ possesses the following characteristics:— Height i to 
1.5 metres with the root-system Avell dei^eloped; in the young shoots the 
main root deA^elo|is quickly and grows deep. The ears are always in pairs 
and situated at the 5th. and 6th node, rarely at the 3rd. An abortive 
ear occurs at the qtli node The ears obtained by the natives are barely 
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mediocre, but with careful cultivation, the author always obtained \'ery 
good ears, a large part of which was perfectly yellow*, whereas the grain 
obtained by the natives is largely red. The ears are about 15 to 18 cm., long 
and 4 t(,t 5 cm., hi diameter, and there are from 15 to 22 ro\rs with 28 to 30 
grains in each ; the row^s are fairly regular, .straight, and parallel 

The colour of most of the grains is a briglit chrome yellow, .horty 
mature grains, dried in the sun after ripening weigh 10 grammes: the 
grains measure 7x7 X 5 mm. The aleuroiie layer occupies 
the transverse section of the grain. There is a high content of sugary 
material both in the grain (hard or soft) and in the pith. As mentioned 
above, this variety, cultivated at Derna, has given good results, using 
no other water but rainwater, whereas the natives employ irrigation. 

April and September are the best months for sowing in the irrigated 
gardens of Bengazi.The period of growth varies from 2 to 4 months, accord- 
ing to the time of sowing. If sown on July i, ripe ears can be obtained 
by the end of August, and the grain can be crushed after drying a few 
clays ill the sun. The natives generally eat the cobs whilst the grain is 
still tender. 

1095 - Results of Potato Cultivation Trials made at Carrouge (Vaud, Switzerland) at 
an Altitude of 720 Metres. — Jordan, a., in La Terre Vaudolse, Year XII, No. 2 ;,, 
p. 222. nausamie, June $, 1920. 

Potatoes planted on June 20, 1919, in light soil with a clay sub-soil, 
and dressed with farmyard manure plus a light application of potash 
and phosphates, gave the following fields 


; 

! 


Yiekl 
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ou plots II m. X 6 ra. 

Variety 1 

Grott’th and remarks i 

Small 

Large 

'I'otal 

• 

1 

1 

! i 


i 

y 

i 

No, III (Gratiola) . . . 

Strong 

1.4 

19. i 

20.5 

No. II (lyaurus) . . . 

1 Average (mediocre) , . , . : 

26 

77 

10.3 

No. X (Rindeiiberg) . 

i Very Strong ^ 


lA.(') 

I7.I 

IJrsus 

j Very Strong, Ravaged by 





field mice . 

I 

1,0 

1 13 ,'.' 

T.4.0 







In spite of late planting the results are good ; No. HI is wrirth recom- 
mending, the tubers are vQTy regular and marketable ; No, II is not 
recommended, as there are many small tubers. IJrsus, although last 
in the above table w'ould have yielded equally as well us, or even better 
than No. Ill if it had not been attacked by field mice. Certain plants 
produced from 10 to 12 tubers, some of which weighed 350 gm. No. I 
variety is good. 

The late planting is very instructive, and shows how late a date 
planting may be done and how, if the crop has been poor, as in 1919, fill- 
ing up the empty spaces will ensure a good crop. 

[liS4»IW5] 



FOIUGB CROPvS, MKADOWS AND PASTURKS I273 

1096 " Cutting Poi'ato Tubers for Planting Purposes. — mottot, s., in the jom'miitfa- 

piciiUmc prdliqm, Year 84, Vol. 23 No. S, pp, 1.16-14“ -f i Ug. Paris, Peb. 19, 192a. 

Tlie scarcity and high prices of potatoes during the last few years 
have Ijrouglit into i)roiiiiiience the practice of catting up of tubers for 
piaiiting. Idle use of the peel and the eyes gives a saving in seed, l:)ut 
the result is not good, without taking into account the extreme care re- 
quired and, consequently, the great cost of labour. As regards cuttings, 
this practice belongs more properly to gardening. 

Ill cutting it is hardly ever possible to get an exact division of the 
eyes, as the tops are left the greatest number of best developed eyes ; it ' 
would thus be more simple to cut off the tops and use them only. This 
method ivas described for the first time by ISL Ha’kra.ca. during the war. 

He adrised cutting the tops i .o 2 cm., thick, but the autlior believes 
it necessaiy to leave them about the size of a hen’s egg. 

The cutting of the tops of the tubers not only has the advantage of 
utilising the best developed, 3'oimgest and most vigorous sprouts for 
growth, but ensures the tubers lieing healthy inside. 

It is best to cut tlie tops some time before planting and place them 
ill cool, well-lit, airi' sheds. In this wny a layer of dried cells forms over 
the cut portion, wliich prevents loss of moisture and, enables the sprouts 
to develop more (quickly. 

1097 - Desmoiiwm Lelocarpamf a Giant Leguminous Forage Plant in Cuba. — foragb crops ' 

C.4LVINO lislacion cxperimcnUil ,a.p'on6mica, Smtiago dc las Vegas, Citba, DO' mADOWS 

/d’//»No. 43, p. 24, iigs. 7 Havana, Aiig., 1920. pasttoeSi 

Desmodmn leioairpum G. Don (synonymous with Meihomia hiocarpa, 

Hedysanun leiocarpmn vSpreng., and H, ercctumXdl) grows wild in several 

districts of Soutlieiii Brazil, and is eaten with such avidity by horses 

that it is known locally as '' marmelada de caballo Dr. Barretto 

first drew the attention of the Brazilian fanners to this legume and I 

Dr. J. llossr, then Director of the Agricultural Station of the State of 

Santa Caterina Brazil, introduced it into this State some twenty years ago. 

On returning to Italy, Rossr, in conjunction with the author, tried to \ 

acclimatise DcmMiiini kiocarpum in 1907, but without success, because f 

the plants were destroyed cold during the ivinter. In 1908, the author ij 

became Director of the Kstacion Agricola central de Mexico"', where 1 ' 

he experimented with the plant in 1913, using Brazilian seed. The results 
were excellent, but the Station was suppressed and the results were com- I 

pletely lost. In 1917, the author took charge of the Estacion Plxperimental J; 

agronomica de Cuba, wliete he conducted similar experiments, using | 

seed from the Secretaria de Agricultura " of the Brazilian Republic. 

The results were very satisfactory. D. leiocaypwn is a perennial, with ^ l:j 

numerous slender, straight stems 4 to 5 metres high, and bearing large do- | 

ver- shaped leaves. In temperate climates the stems die during the winter, 
new' shoots being formedin the spring, but in hot countries they last several 
years. D. ieiocarpmn does not appear to be difiicult to suit as regards 
the soil as it grows in Brazil just the same in soils deficient in lime and 
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phosphoric acid, where other plants would not grow without the help of 

fertilisers. 

Wiieti making new plantations it is better to use pre|)arcd see(ld:)e(ls 
for tlie seed, wliidi is very saiall, and to irrigate raoniing and evening, 

Geriiiiiiation in the held takes place in about 20 days or more ; in 
irrigated land it re(|iiires 5 days, and if tlie seed lias been soaked in water 
before planting, 4 days. When the voting plants are 20 cm., high, they 
should be replanted 50 cm., apart in rows i metre apart. Asexual repro- 
duction is difficult but it is possible by taking cutti.ngs from the lower 
ligiiified part of the stem. i). Iciocavpuni is a hardy plant and will live 
even when abandoned for several years, but beiiehts greatly from weeding 
and manuring. In localities wdiere it is necessary to protect the plants 
(luring the winter, the plant should be cut close to the ground at tJie begin- 
iiing of wdiiter, protection being obtained by ridging with a two-furrow 
plough . 

The tlieoreticrd yield is 5 kg., ])er plant at each cutting and, with 
20000 plants per hectare, 100000 kg,, per cutting, or 300000 kg., for 
3 cuttings per aiimiin ; the actual yield is not so great. The plant vSlioukl 
be cut before it becomes woody and used green ; the rest is dried in the 
sun, made into trusses and put into sheds. It could probably made 
into silage. 

When the forage, whether green or dried, is slightly 'woody, it is better 
to chop it before using. Horses and cattle eat it readily. 

According to Rossi, the dry forage contains 8.2 ^'0 water. The 
composition of the green fodder is ■ as follows:— Water, 70.4 %; 
dry matter, 29.6%; proteins, 4.1; fibre, 5.05; pentosans, 3.4; soluble 
carbohydrates, i 9 ; insoluble carbohydrates 7.95; crude fat, 0.85 ; asli, 3.20 

The air-dried plant contains 9.S % of water and its food value ecp.ials 
313.16 calories ; forage dried at ioo^> C. has a food value equal to :547.20 ca- 
lories. 

It is thus an excellent fodder and forms a good sii])])leu'ie'n.t to a ra- 
tion of forage gramineae. 

In Cuba, as in klcxico, I) Icwcaypuni is e.\em|,)t from really severe 
diseases and pests. Amongst the insects that attack it, the autlior found 
tinder the leaves some aphids which were soon ealc'U ]':vv tlie 'A*otorrida 
eolorada {Cydoiieda mnguinca) an insectix orovis and carnivorous insect 
which abounds in Cuba. The plant is attacked at interxmls l)y a cottony 
Pscmiococcus and by certain Chdomispis the first at the centre, the se- 
cond at the base of the stems. In May, certain 1 ar'\’ae eat: the edi-es of 
the leaves. A fungus of tlie genus Diplodia cause tlie death, of some 
young xAaiits. 

vSeveral other wild species of DeHmodium are co'ninio'n in Cuba, and 
the author has found that their root bacteria can live on the roots of 
D. leiocarpurn and form numerous nodules. 

The author has also searched for other species which might be of 
agricultural utility. 

D. ioriiiosmn of Florida (Florida beggarweed) is an annual, which, 
[am] 
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grows less than D. leiocarpum. The author has grown it mth success in 
Cuba, where it should be useful as a cover crop for the orchards during 
the rainy vseason and as green manure in sandy soil. It will e\^eii grow 
in soils that lack lime. 

1 ). hiftmn grows well over a large part of former Geiiiiaii liast Africa 
from sea level up to an altitude 2125 ft. ; growth is rapid and it chokes 
all other plants, thus protecting the soil from wasliitig and heat. Repro- 
duction from seed is difficult ; the seed should be planted in a nurserr 
and the shoots planted out when 10 cm., high. 

D. tritlomni is a cosmopolitan t\'pe of plant hardly 30 cm., liigli, 
but it forms thick bushes. M. de Sornay advises it as a substitute for 
clover and lucerne in those countries which are too hot for these plants. 
It makes good meadows and is eagerly eaten by cattle. The percen- 
tage composition of the fresh fodder is:™ Water, 64.6; ash, 3.37: 
crude fibre, 12.39; carboh^xl rates, 13.79; sugars, 0.93; fat, 092; pro- 
tein, 4.80; calories (Atwater), 130.809; starch value, 31.23; nutritire 
ratio, 1 : 5.7. 

The yield is not good, however, as the plant is small. The author 
iiieiitions, as worthy of the notice of the farmers on the high Mexican 
plateau, D. orhiculare, which is knowm locally as eiigorda cabras’' 
(goat fattener), on account of its good qualities as forage. It grows up 
to an altitude of 1200 tvO 2400 metres. 

Iii India, I), tiliaeiolmm, a plant of shrubby growth, produces a 
fibre used for making string and baskets. 

D, lewcarpiini also 3delds long strong fibres which could be used for 
tnakiiig rope and sacks. 


109 S “ Rice Straw as Fodder. — See No. 1141 of this AVrAve. 

1099 - Marandi” (Acmithiis ilicifolias), {AvicenBia officinaiis) 

and lavi ’’ {A tieuropas rlUosus) Sait Water Fodder Plaiiis. ™ Sec No. 114;' 

of this Rcviaii'. 


xioo - Food ¥a!ue of Willow Leaves. — vSce No, 11.13 ot thu Ao-h-c. 

iioi ~ Meadow Top-Dressing Test in New Zealand.™ vSchwass, c. nr., instructor- 

Waiiguiiui) , ill y he Netc Zealand Journal of Airricidture^ VoL XX, No. u, pp. 360-370, 
Wclliugtoii, 21 JiuiCj 1920. 

In 1917 an experiment was commenced at Marten for the purpose 
of ascertaining the respective values of certain top dressing on the t^^pic- 
al heavy land in that district. An area of 6 acres of meadow was divided 
into 6 plots of I acre each and top diessed in October as follows : i) Con- 
trol, no manure ; 2) carbonate of lime, i ton ; 3) carbonate of lime i ton 
superphosphate, 3 cwt sulphate of potash, cw^t blood, ^"2, cwh; 4) car- 
bonate of lime I ton superphosphate, 3 cwt sulphate of .potash ^2 cwt ; 
5) carbonate of lime, i ton superphosphate, 3 cw^ ; 6) powdered clay 
{Papa rock), 2 tons. The whole area, was closed up for in each of the 
'three seasons. 
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From tlie aceouipaiiying Table it will be seen that all areas treated 
produced more feed than the untreated area. During the whole time, 
when the whole of the area vras grazed with sheep and horses, they showed 
a preference for plots 3, 4, and 5. These w^ere always eaten more closely, 
they also showed a much closer sward, and clovers were more prominetit. 
The areas top dressed with lime and papa lock respectively, displayed a 
greener appearance than the unmanured area and also produced slightly ■ 
more clovers. The pasture on the unmanured plot remained coarse atid with 
scarcely any clovers. Prior to the test, it may be noted that the field 
had passed through the following phases ; oat cropping ; grass mixture, 
including more than the average amount of clover, but unmaiiured ; 
and paddock for horses and coW'S with a few sheep for butclier’s meat 
1912-16. During tliis last phase the field was top dressed in 1913 with 
basic slag bonedust and Gear grass manure i 14 cwt., to 2 cwt., per acre. 


Tap dressing resutts , at Marion 1917-19. 


Plot 
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2 
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3 
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1 2. 3. 9 

4 * ^ 
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5. ► . . . . . I 
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FIBRE CROPS 1 102 - Flax CultlvatiOB In North Africa. — I. Ducellier, E., (Proiesseur a TEcole d’Agri. 

cullure de ^Taison-Carr^^, Algiers), in the Bulletin des Matures Grasses de nmtitui Colo- 
nial de Marseille, 1^20, No. 4, pp. 253-172. MarseiUes, 1920. — IX. Commandant Triol 
(A gent general de Culture de la Socicte Tmiisienne des fineries Feuillette), Ea culture 
du iin en Tunisie, lhid„ 173-17S. 

I. — In North Africa only one variety of flax is cultivated ; it more 
or less resembles the Italian variety, having large seeds, short, thick 
stems, with a large amount of tow, which is coarser than that produced 
by the Riga type. The Riga flax is distinguished by its long, slightly 
branched stems, which yield a better tow ; it is widely cultivated in Rus- 
sia. Various trials ol this flax in Algeria have shown that it might be grown 
there with profit as it does not degenerate and keeps its good qualities- 
whilst ripening earlier than the other varieties. 

The author has made trials at Maison-Canee with several varieties 
of flax, such as the Zeeland, Pskofl, white flower (North America), yehow 
seed, perennial flax (Siberia, Sweden), etc. These varieties did not do 
: , ' as well as the Riga, Italian or Algerian flax. 

, ' The author advises the use of line selection for the Riga and Alger- 

; ' ian flax in North Africa He thinks that for 'textile flaxes, a microscopic 

(V- ^ [I Ill-ilia] 
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examination of the layer of fibres would be useful, as it would then be possi- 
ble to find the correlated characters (inflorescence, capsules, stems, leaves, 
etc.) which would greatl}^ help the plant breeder to discover, in the field, 
those individuals that yield most fibre. Practical industrial examination 
should be used to confirm the anatomical examination. The author deals 
with the soil and manuring, the preparation of the soil, the crop rotation 
(in North Africa, flax follows the Alexandrian clover, beans, mangolds, 
probably also vetchling and well manured chick-pea ; it has been long 
known that flax cannot be growm again for 6 or 7 years on some soils, but 
the reason is not properly understood), the choice of seed, sowdiig, upkeep 
• of crop, harvesting of stems and grain, retting, yield, and cost of culti- 
vation. He concludes with the following remarks: — 

The cultivation of flax will be all the more profitable if more care 
is taken, as the crop can give very high 3fields. The attention of the 
farmer should be drawn chiefly to the choice of the variety and the seed, 
as well as the preparation of the ground. 

The exploitation of flax, in addition, is facilitated as far as possible 
by the improvement of industrial retting. 

The grower who deliwers the beaten stalks to the retting mill, will 
not have to perform the different operations necessary in preparing tow, 
as these are lengthy and expensive if done on the farm* The crop, thus 
freed from retting, presents very similar conditions to cereal crops. 

It must remembered that proper flax cultivation wfiH enable the cul- 
tivators to guard against fluctuations in market prices. 

The importance of this industry is greatly enhanced by the demand 
for its by-products, such as tow, oil, cake and paper pulp, and should 
become an important source of revenue to North Africa, where the soil 
is w^ell suited to the crop. 

The chances of success appear all the more certain as there will be 
unlimited openings for a long time yet in the world's markets, 

II. — At the Conference held in July, 1920, in the agricultural cen- 
tres of Materu, Medjer-el-Bab, Beja, and Souk-el-Kemis, questions re- 
lating to commerce, the contract between the producers and the Societe 
des hineries Feiillette, and the cultivation of the flax (time of sowing, 
seeding, weeding, harvest, tedding and trussing) were discussed, 

1103 » New Zealand Flax (Phormium test ax), — The Bulktin of Miscellaneous 

Information^ Royal Botanic Gardens^ Kew, Vol 3, 169-177, 8 plates. 191'). 

The possibility of growing New Zealand Flax as a commercial under- 
taking in the British Isles has for some years been a matter of interest 
and experiment in Scotland and Ireland, The variety with drooping 
leaves usually grown in gardens is not the form which gives the best 
yields of fibre, and attempts have also been made to grow the New Zea- 
land flax in places for which it is not suited and the growth is so slow 
that as a commercial undertaking there could be no possibility^ of success. 

To overcome the first difficulty a consignment of the best fibre yield- 
ing varieties of Phormium were sent over from New Zealand in 1914-1915 
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and 191S and were put under trial in Ireland, Co. Kerr}' tinder conditions 
most likely to be favourable to their growth. Already evidence goes 
far to show that the possibility of growing Phormium tcnar, in S. W. Ire- 
land as a commercial undertaking is an established fact. Reports from 
this trial station state that it is difficult yet to estimate the yield of fibre 
per acre but it will be over i ton per 5^ear and possibly 2 tons. Once 
established the plant yields crops for an indefinite number of 3’ears. 

Plxperimental plantings should be made on bogg}’ and poor moor- 
land soil. The groudh of th se plants in such situations has proved en- 
couraging, The crop can be harvested at any time of year, and the work 
can be done in any sort of weather. Provided the crop is properly fenced 
and strong healthy stock planted and kept free from hea\w grass just 
round each plant for the first year, the growth of a limited area should 
present no difficulties. Fife-sixths- of the plants cultivated are of the 
variety known as the Pow’erscourt {Phormium tenax). This report 
by Ford Ventry is compared with reports from other quarters in vScot- 
iand. The general opinion hints that although the Phormmm will grow 
in almost any soil, it do s best wffiere there is moisture present and also 
that home grown seed does better than imported seed. Advice is given 
in one case to cut the outside leaves of each crown every year to give a 
more regular fibre both as regards length and strength. Another states 
that the plant growls luxuriantly in cultivated peat soil, well drained. 

At present the main purpose for which this fibre is used is for making 
binder twine and high grade string and cord. 

1104 - The Mechanical Properties of Philippine Bast-Fibre Ropes — a. e. (i>i* 
vision of General Inorganic and Physical Chemistrj^ Bureau of Science, ^Manila), in The 
Philippine Jourml of Science, Vol. XIV. Xo, 6, pp. 561-655, FI. 5. Eg. 2. Manila, 
June, 1919. 

There are numerous uncultivated species of plants in the Philippine 
Islands, chiefij* belonging to the families vSterculiaceae, Tiliaceae, Mal- 
vaceae, and Moraceae which produce fibres derived from the tough bast 
found in the inner portion of the bark of the stems and of the branches. 
At present they have no commercial significance in the Philippines, with 
perhaps the exception of Ahroma fasiuosa, but .are used locally" for the 
manufacture of cordage sufficiently resistant and durable for agricultural 
and animal husbandly^ pmq>oses. 

I^ists have been published of the fibre plants including many yield 
basts, with botanical descriptions and the distribution of species, but no 
definite data coxcerning the^ relative strengths are given. No informa- 
tion has been given as to the approximate ' size of the cords studied, their 
weight per unit length, their elongation, and the manner of testing. 

“ The present investigation was primarily undertaken for the purpose 
of securing quantitative results on the mechanical properties of* bast ro- 
pes. Thirty-eight coils of rope w-ere secured from material authentic alN 
identified in the Bureau of Science in 1917 (32 from bast plant series, and 
7 from non-bast species). In addition, ropes from two standard cordage 



CROPS 


1279 


fibres namefy : Abaca (Manila hemp) and Maguey were used for the pur- 
pose of comparison. 

The species from which the fibres listed were obtained are as follows : 

(i) Bast fibres. 

Sterculiaceae : Abfoma fasimsa — Commersonid hartramia (Uinn.) — Helicteres Mrsuia — 
Kleinhovia hospitcf, — Pierocymbium timiorium (Blanco) — Pterospenmim diversifolmm — 
Stef culm crassirmma — S. foeiida S. oblmigata — S. stipul&ris. 

a-lALYACEAE Bombycidendron Vidalianum — Malackm fasciahi — Si-du acuta — Thaspcsia 
Lampas (Cav.) — Urena lohata. 

TiLiiVCEAE : Columbia Blancoi • — Cofchorus olitorius — Grewia bilamellaia — G, eriocarpa — 
G. multi flora. 

Moraceae : AUmnthus glaber Artocarpus communis — Ficus Benjamina — F. ForsUnii 
F. pachyphylla — F. palawanensis — 

Boragixaceae : Cordia cunvingiana and C. Myxa. 

Gxetaceae : Gnetum sp. 

Bombaceae : Bomhaz Ceiba. 

Uejviaceae : Trema orimialis. 

AxoxACEAE : Goniothalmmis Amuyoji. 

(3)Non bast fibres. 

CiiAaiiNEAE : Dendrocakmms MerrilUanus. 
lyfENisPERMACEiVE ; Ammifta Cocculus. 

Palmae : Cocos niicifem — {Corypha elaia). 

ZiNGiBERACEAE : Amomum sp. 

(3) Standard cordage fibres. 

Amaryllidaceae : Agave cantah. 

Musacbae: Musa iextiiis. 

Preparation processes may be classified as (i) plainstripping and (2) 
** water retting "h The two methods yield very difierent products. One 
series of experiments was conducted on test pieces in an open air-dr}^ con- 
dition and the other on specimens that had been immersed in fresh tap 
water for 24 hours. A. primitive wooden rope laying apparatus is describ- 
ed and illustrated. 

Tables are given showing the tensile strengths per unit area of diy- 
and wet tests, and also of breaking length of the ropes tested (that length 
.which when suspended at one end will cause the specimen to break of 
its own weight). Ropes made of the strongest and lightest fibre gave the 
highest breaking length. The elongation of bast fibre ropes is generally 
less than that of most standard cordage fibres. The minimum and 
maximum averages for dry and wet specimens are 6 and 16 % and 9 
and 25 % respectively. 

The final summary Table gives all the species with the averages of 
tensile strength tests, breaking length, weight per unit length, elonga- 
tion, girth, diameter, etc. The following have here been selected to in- 
dicate the species which gave the^ most successful results 

I. Gnetum sp. —The Gnetum fibre is the most tenacious and has the 
highest breaking length 8.450, m., and is exceptionally pliable and com- 
' pares favourably with two high grades of abaca rope, and a high grade 
machine laid maguei- ' rope. It heads the list even after wetting for 

[iiii] 
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24 notiis, and shows augmented tenacity, 31 % strength. Results show 
fn the other cases that wetting generally causes a slight decrease in ten- 
sile strength of most bast ropes. Gnetum is both durable and reliable, 
and is therefore preferred for making wild hog traps, and for trawl fishing, 
and niomiting seines. ^ ■ 

II* Ahmma fastiiosa. — This has a high uniform strength which com- 
pares favourabh' with machine made abacd rope, and is only second to 
Gnetum sp. in breaking length, but this fibre is unsuitable for use in 
the wetted condition. When dry it is much valued. 

Comparison table. 


. • n,*, 11 Average elongation 

Mean ; Average weight jj at the instant of rapti 


breaking 1 

per rmit 


— 

length 

length 

Dry 

Wet 

1 


Gnetum sp . 

1 

8.450 m. ! 19.7 gr per m. 

il 

jj 10 % 

12 % 

AdrofJia fasiucsa: (crtide strips) 

5,770 m. i 83.7 n a a 

h T'? 0/ gauge 

1: /o length 

0/ gauge 
^3 /o length 

Abroma fastuosa (retted bast) i 

7.740 m. ! 20.2 » .V a 

il no test ^ 

1! 

I no test 


Full details are given with regard to the description of each species 
the author, and Tables are made giving records of each individual test. 

In connection with the fabrication, it may be mentioned that nearly 
ail the bast fibre ropes are laid with three strands with the exception of 
one case wdiich had only tw^o. The so-called diameter " of the test 
specimens gh^n, was calculated upon the assumption that the girth mea- 
surement of the rope is a true circle (i). 

Results show that the maximum tensile strength of fibres is obtaimed 
when they are tested in their untwisted condition. Experiments by 
Reamiir show that vegetable fibres lose an^wrhere from 14 to 39^% ori- 
ginal strength after being twisted into shape 

1105 - Desmodiam leiocarpum and D, iilaefoHum as Fibre Plants.— See 
Xo. 1907 of tMs RciJietiK 

1106 “ Experiments with Peanuts In Mesopotamia — The journal of the Royal Society 
07 Arts, Vol. EX VIII, No. 3507, pp. 194, London, Feb. 6, 1920. 

An interesting account of a successful experiment carried out at Fel- 
lujah, on the R, Euphrates, about 38 miles west of Baghdad, has been 
furnished by the Utfited States Consul at Baghdad, It should be noted 
that except for a little eesanium and linseed, practically no oil-seed 
had previously been grown in Mesopotamia. 

One-tenth of an acre was sown in June and the crop lifted in November' 
and although the cultivator was inexperienced, the crop when first lifted, 
gave 2550 lb. of nuts, which when dried gave 1800 lb., per acre. Pea- 
nuts are already in considerable demand, large quantities' having been 

(i, See PhiUppine Joiitml of Science, VoL 13 (1918), pp. 285-339. {Ed.) 
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imported from India. At present the nut is consumed In a parched state 
or is used for making sweetmeats. Later, when the production exceeds 
the local demand, the suq3lus will find a ready export as an oil-seed. The 
variety grown 1 ^ a tight-husked variety, with a bright red skin, known 
as the small Japanese. It has the adimntage of being quick growing, 
requiring comparatively little water, and being ea y to dig. 

Local merchants are much interested in this entirely new pro- 
duction. Demonstration plots at various centres were to be arranged for 
this \-ear by the Agricultural Department and it should be possible to 
establish this crop on a commercial scale in a short time. 

1107 - Oil and Oil Cake frOIuTobaceO Seed. — Paris, T.,in BolleUim tecnico del R. IsUiuto 

Scientifico sperimentale ddtabacco. Roma-Scafati (Salerno), Year XVII, No. i, pp. 101-151. 

Scafatj, Jan.-Marcli, 1920. 

The tobaccos \vhich are not topped and are used for cigarette making 
are chiefly the Levantine varieties Xanti-yaka and Herzegovina, and to a 
lesser extent the Porsucian, Ayassalouc and Samsoun varieties. In Italy 
the}^ are widely grown in the province of Lecce and they are now being 
tested in the provinces of Teramo, Chieti, Catania and Trapani. 

Each Levantine plant yields, on an average, 2.5 gm., of seed, but 
others, like the “ Brasile leccese '' produce about 40 gm. About 140 mil- 
lion plants of Levantine tobacco are grown in Italy at the present time, 
and yield from 2000 to 2500 quintals of tobacco seed per annum, even 
w’-hen losses are allovred for. The composition of the seed is given in the 
following table. 

Per cent. 


Water 9.17 

Crude protein . , , \ . 21.87 

Crude fat 37.68 

Staicii and sugar 0.05 

Pentosans . ■ 2.90 

Cellulosei 7.x 5 

Crude asb 3. 84 

Composition of the ash : — 

Sulpliuric anhydride . . , . , . 1.97 

Phosphoric anhydride 22.12 

Sodiimi oxide . 3.48 

Potassium oxide ' 28.05 

Calcium oxide , 9*54 

Slagnesium oxide 14.63 


The seed can therefore be used as a source of oil. 

M. D. D'Amapi, of Cerignola, during experiments made by authority 
of the Ministry of Einance,' obtained 30 % of oil from the seed, using hy- 
draulic presses w^orking at a pressure of 350 atmospheres ; the residue 
still contains 3 to 4 % more which can be extracted by means of solvents. 

The oil-cake is the colour of tobacco, hard; compact, and not easily 
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broken. The following tables give the conipositioiu and coefficient of 

digestibility of this cake. 

Composition 

Water 

Crude protein 

Crude fat 

N—free extract ......... 

Cellulose 

Crude ash 

Coefficients of DigesfihiUiy , 

Protein 65 %. 

Crude fat So 
X-free extract 75 %. 

Cellulose 45 ^'o- 

The nutritive ratio is veiy^ narrow (i : 80), but this can be corrected 
by the addition of bran or other starchy materials, by avoiding the extrac- 
tion of too much oil. 

An annual production from 2500 quintals of seed would yield 800 
quintals of oil and i 600 to 1 700 quintals of oil-cake. The cake does not 
contain nicotine and can be used as a cattle food ; it is very rich in 
nitrogen, and would constitute an excellent fertiliser. 

The oil is clear yellow in colour, without smell or strange taste ; it 
is excellent for burning, for making soap, etc. The author considers 
that it is can be used for human consumption, as it contains no harm- 
ful substances. It is semi-drying, absorbing 5.16 % oxygen in 2 days 
and 6.21 % in 8 days (determined by the Tivache method). 

1108 - Froduetion of Heima in Morocco. — vSee xo. 1115 of this Rmiem. 

1109 - Vitality of Beet Seed in the Soil. ■— Schribaux in the Comptes Rendus de 

demic d'Aiimidture de France^ Vol. VI, No. 33, pp. 799-801 . Paris, Nov. 10, 1910. 

In 1920, the anther harvested beet at Montedour (Eure-et-Iyoire) from 
fields which had not grown beets for 3 and 8 years. The explanation was 
the germination of the hard seed, always capricious, which took place 
over several years and in various seasons. 

The appearance of roots in the different parts of the rotation in a 
beet farm was thus quite natural. The surprising thing in this particular 
case was the lateness in germination of a considerable number of seeds ; 
in certain plots the number was about x per cent., on certain parts of the 
oat stubble as 'many as 50 per sq. metre (probably at places where the 
seed-plants has, been heaped). 

They appeared more frequently on certain patches, either because the 
soil was more clayey there, or because they preferred the headlands, etc. ; 
this shows how^ much the physical condition of the soil distinctly influenced 
the evolution of hard seeds. These facts are instructive for the pro- 
ducers of beets with rich seeds. In order to avoid mixtures that might 
harm their selection, they should avoid as much as possible, growing seed 
.beets on the same piece of land, even at very long, intervals. . To 


28. 63 > 
1.64' « 

31.41 " 

19.90 . 
6.59 >' 
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avoid this, they should try to produce varieties that do not yield hard 
seeds. 

mo - Seed Prodiietioii by Cultivated Bsets duriag the First fear. — iEuxEi^^xi, in 

IJItalia agrkola. Year 57, Xo. 7, pp. ::oo-::o4 + 4 fig?. Piacenza, July 15, loco. 

A critical review of Dr. Cassel’s article on the same subject (i) based 
on the results of methodical studies carried out by the author since 1910 
at the R. Stazione sperimentale di Biecoltura at Rovigo (2). 

Annuae axd Bikxxial Qualities of^Wiei) axb Cuetivatod Ty- 
pes. — Annual, biennal and perennial types of wild and cultivated beets 
occur. With the help of continuous selection, cultivated beet has gra- 
dually acquired the stable equilibrium of a biennal plant. However, 
in the wild state there is a predominance of tA’-pes which flower and fruc- 
tify in the first year, and whose roots retain sufficient resen^e for the 
production of seedbearing cv^m.s during 2 or more successive years. 

It is easy to displace this equilibrium, i. e., to obtain types mainly 
annual and biennial both in wild and cultivated plants by starting from 
types with opposite characteristics. The equilibrium may be only pre- 
valently (and not absolutely) annual or biennial, for it is not possible to 
fix the annual or biennial character. 

Be VniES calls these types of plants unfixable for continuous 
selection fails to eradicate the tendency of the biennials to seed during 
the first year and vice versa. Under different conditions, the same seed 
may produce a high proportion of annual plants that are mostly 
biennial. The author considers that the opinion expressed by Dr. Cas- 
SEE and many other authors, viz,, that the first-year seeding of the beet 
constitutes a return to the primitive or wild ty^pe, that is, an atavic re- 
turn, is therefore unjustifiable. 

The conflicting results of experimentors who have traced the progeny 
of annuals derived from biennial parents should probably be attributed 
to the diverse nature of the subjects primarily used in examining the 
transmissibility of the tendency to seed during the first year. 

By isolating plants in fiower and studying each descendant separa- 
tely a distinctly different behaviour can be observed in the descendants 
according tO' their parentage. 

As a rule:— 

[a) Beets'"" which seed early tend more easily to produce annuals 
(these are nearly always characterised b}^ the absence or small number 
of leaves at the base of, and along, the cymes, and by small thin roots 
more or less woody tissue). 

{b) The tendency to produce annuals is only exceptionally transmit- 
ted to Ruj great extent by beets that seed late (leaves are normafiy present 
in abundance along the c^^mes and at' their base, the roots do not diverge 
from the normal weight and their tissues are either slightly or not at all 
ligneous). 

(c) Beets which have descended from the so-called '' rosettes ,or 

(1) See April, 1920, Xo. 412. — See also R ., Jan., 19195 9. ( Ed .) 

(2) See i?., 5 iay 1917. No. 4275 E.. June 1918. No. 645 {Ed.) 
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'' aBnuelles manquees t3^pe have ver^^ little or no tendency to became 
anntials. 

A fact which has not 3^et been explained, is that in eveiy case and 
tinder the same conditions, beets that seed in certain 3’ears yield progeii\’ 
in which the teiideiic3' to transmit the character is more pronounced 
than in the progeny of similar plants which seeded in other years. 

Is THE AmVAl, I^ENDENCY A SIGN OR DEGENERATION DUE TO DE- 
FECTIVE SELECTION ? — Br. Gassed replies in the affirmative, but the 
author remarks that it is very easy to obtain beets that tend to seed in 
the first 3^ear, both from beets rich in sugar, that is, very much selected 
beets and from ver3^ poor types. 

The infduekce of som and season on seeding. — All the workers 
are agreed that plants from the same seed show different tendencies to 
“rogue'' according to the cultural conditions under which the3’^ have 
been placed. Early sowing has a particularty marked influence on pre- 
mature seeding. 

The influence of the' soil on early flowering has been recognised b}' 
most workers, and some experiments made by the author have cleared up 
certain doubtful points on this subject. 

(1) In 1916, comparative sowings made on the same day and with 
the same seed ga\*e ver3’' different percentages of early flowering on land 
manured with different fertilisers; these varied from i to 2 % on non-man- 
ured sandy soil to more than 50 ^0 in open soil that had been heavify 
manured. 

(2) The remarkable ten.denc3^ to rogue, of beets in the 2nd or 3rd 
generation derived from annual parents is shown even though sowing 
is late, and when not even arrested growth or other causes can provide 
an explanation. 

In 1918, the author obtained more than 90 % of annuals from seeds 
sown on April 26 e,, latex than in the Rovigo district), and which 

show^ed a tendency to behave like annuals in 1919, although in smaller 
numbers and despite sowing effected in July. 

It is a recognised fact that beets may not seed even in the seconti 
' 3’'ear and this is why it is questioned whether seeds from beets that have 
flowered in the third year may give progeny less liable to rogue in the 
first year, and some workers have concluded, from their own experinient- 
ai results that this is so ; but Prof. Muneeati is unable to agree with them 
on this point; judging from -Ms own observations. 

nil - Isolation of Sugar Beet for Seeding Purposes. —vumorix, j., in Compus rendus 

de VAcadimie d\i^^ficuUure de France^ Vol. VI, pp. 365-369. Paris, xlpril, 14 1910. 

^ The author first explains that in his laboratoiy^ at Vexrieres, the rich- 
est or first-class roots are examined one b^-^ one in respect of their pro- 
gen3q the lines so obtained serving as a basis for future selected seed-bear- 
rers ; theii' he describes the method used for isolating the roots. 

^Each beet is surrouhded by a galvanised iron sheet half buried in 
the soil and to which is fixed a cloth impermeable to pollen. The whole 
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is supported by a strong stake stuck in by the root and carr}"itig wooden 
hoops to support the cloth. The plant is thus enclosed in a kind of tent 
•with an opening that can be closed if desired ; pollination is assisted by 
shaking the central stake. 

The operation is usually performed on half-roots, the other half 
being left to flower in the open air. If this other half is considered to be 
of special value 'it is isolated by distance Raumlich-isoliering in the 
German) . 

In spite of the bad conditions under which the plant grows if experi- 
mented with in this way, a sufficient number of seeds is obtained to 
permit of judging purity of the plants isolated. The author confirms 
the existence of self-sterile plants, and gives Tables showing thew^eights 
of the seeds obtained from them. No cases of degeneration were ob- 
served with these isolated plants. The sugar-beet, how'ever, has recessive 
characters, except as regards the weight of the seeds. 

The author confirms this by quoting, as an example of perfect, 
recessive fixation, ceitain strains of mangolds with red leaves and green 
petioles which never y3roduce plants with red leaves and petioles. There- 
fore it must be admitted that abnormal characters such as red leaves 
and 3'ellow skin are due to defective isolation. 

1 1 12 - The Effect 0! Salinity on the Growth and Composition of Sugar Cane ?arielies. 

— Row, K. K., in The At^ricuUural Journal of India, VoL XIV, Pt. 4, pp. 4S6-493. pi. 3, 

charts 5. Calcutta, 1919. 

Soft, thick, juicy^ varieties of sugar cane do not come up at afl in saline 
land, w'hilst, thin hard and less juicy varieties come up fairly well. The 
former may however succeed better under less saline conditions^ and 
this difference is traced to be due chiefly’^ to sodium chloride. 

The effect of saline irrigation is to give an impure juice containing 
large amounts of chlorine and potash and a determination of chlorine 
alone, which is comparatively easy, wiE give an' idea of the approximate 
■quantity of the potash. 

As the usual method of determining chlorine by evaporating' the 
Juice, igniting the same, and determining the chlorine in the water extract ' 
is not quite feasible in a field laboratory, the author proposes a new" me- 
thod of directly determining chlorine in the juice by lime water and 
alumina cream ; 50 c.c. of the sugar cane juice is measured out into a 
100 c.c. measuring flask, neutralised with pure lime wrater, 25 c.c, of 
alumina, cream added and the whole then made up to 100 c,c. with^ dis- 
tilled water. This is then transferred to a beaker and kept covered on 
a sand, bath for some time till albuminoids etc., in the juice begin to 
coagulate and settle down. On filtration the filtrate is found to be clear, 
and ready for titration, . For impure juices, a small quantity of bone char 
may be added to ensure a clear filtrate; 25 c.c. of tMs filtrate (equi- 
valent to 12 34 original juice) are taken and titrated against 

decinormal silver nitrate solution : though this method gives 'slighth' 
higher percentages than that obtained by^ the' ignition method, the 'results 
give a correct idea of the relative quantity of chlorine in the juice. , 

[iiti-iiis] 
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The chlorine content of a variety depends upon : a) Conditions of soil, 
water etc. under which it is grown; b) the nature of the variety itself. 
The efiect of large quantities of chlorine in any juice is to lower the su- 
crose purity, and glucose contents of that juice. A high percentage of 
soluble salts in the juices of canes grown under saline conditions is usually 
associated with a low glucose content and interferes with the crystallisa- 
tion of sucrose. 

1113 *- Exlended Cultivation in Java and Introduetion iute Mo-China of Two lew 

farleties of Sugar Cane. — See No. .1084 of tHs Review. 

1114 - Cocoa Production in the British Empire and other Countries. — The BuiUm 

01 the Imperial Insiitute, Vol. XVn,No. i, pp. '40-95. London, Jan.-Harch, 1919. 

In this article a comprehensive account is given of the present pro- 
duction of cocoa within the Empire, but an account is also given with 
regard to production in other countries. 

Among the countries of greatest export Trinidad may be taken, with 
Venezuela, as an old cocoa producing country which has steadily been 
increasing its output during recent years, and the Gold Coast affords the 
most striking example of quick development of cocoa cultivation in any 
country where it is grown. The Table shows the production of raw cocoa 
in the chief producing countries in the years 1912 to 1917, as far as figures 
are available. 

The relative importance of cocoa growing in some of the chief countries 
of production is indicated to some extent by the following figures, showing 
the exports of cocoa in cwt., per square mile : 


San TLome i 487.9 

Grenada 785.7 

Trinidad. 230.5 

San Domingo 21.2 

Gold Coast (i) 12.6 

Ectiador 6.6 

Venezuela o.S 

Brazil 0.3 


(i) Cdi.ny and Dependencies. 

To the first; three of these countries Fernando Po should be added as 
an island where cocoa plantations absorb a preponderating share of the 
land used for agricultural purposes. 

Only three species of Theobroma need be recognised as constituting 
raw cocoa as exported namely : Theobroma Cacao, T.feniagona, and 
r, sphamcarpa. The first is that in most common use, and has split 
up in cultivation into , some well marked varieties which are grouped as 
follows; '■ Forastero Criollo and “ Calabacillo 

According to Van Hall, 1914, “ Criollo cocoa is grown only in Vene- 
zuela, Ceylon, Java, Samoa, Madagascar and Nicaragua, and “ Forastero 
is also found in those countries but alone in Ecuador, San Thome, Trini- 
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Production of Raw Cocoa. 


Paises 

1912 

1913 

19x4 ! 

X 9 X 5 

1916 ' 

m? 


Cwt. 

Cwt. 

Cwt. 

Cwt. i 

Cwt. 

Cwt . 

Gold Coast 

772933 

I on 071I 

1 057 764: 

I 545 560 

1 443 236; 

I $19 280 

Trinidad 

377 764 

429 610' 

566 499; 

4S2 870 

479 393: 

626 294 

Grenada ..... 

lOI 043 

105 284; 

103 690 

' 120 402 

109 772^ 

— 

Jamaica ...... 

65 675 

46 359 ! 

72 299 ' 

68 487^ 

64 360 

— . 

St. Euda 

17094 

I458S. 

14232 

iS 4781 

I 4575 i 

II 716 

Dominica ...... 

II 609 

9 560, 

8 602 

10 664! 

5514, 

— 

St. Vincent .... 

2 005 

I 908 i 

2 010 

2114! 

I 596I 

1 191 

Montserrat ..... 

33 

401 

24: 

29 i 

49; 

— 

ToiaL Brit. W. Indies 

568 

6 ®if 34 i: 

766 356 : 

703 § 44 ' 

675 

— 

Nigeria 

67 801 

72 427 i 

98 777. 

182 096 

179 121! 

30S 841 

Ceylon 

71 754 

68 526! 

54633: 

83483 

73 245' 

72 697 

British Guiana . . • 

102 

505: 

445 

533 

416 

71 

Uganda. 

■ — 

— 

— 

164 

25S 

— 

Brit. Honduras . . . 

93 

445; 

1841 

1641(1) 164 

— 

Fiji 

80 

7c; 

108 

94 

21 

— 

Mauritius ...... 

— 

19 ! 

20I 

20 

— 

— 

Seychelles 

14 

I 5 | 

4 ; 

3 

— 

— 

Total. Brit. Empire . 

1 48i 066 

: ! 760 447 

I 078 mr 

% 515 161 

*2 371 730 

% 857 500 

Brasil ....... 

1 609 S40 

; 595 i 6 o< 

802 236 

885 142 

. 860 347 

I 094 561 

Ecuador - . 

j 70S 374 

1 . 774723: 

829 025 

72S 461 

839 606 

800 OOO 

San Thome 

660 571 

1 637651 

655 S53 

58S27I 

652 797 

607 753 

San Domingo . , . . 

410 069 

1 383 264; 

408335 

397 960 

414293 

478 OOO 

Venezuela 

’ 281 245 

i 291 402, 

352 I 27 i 

359 72^ 

298 760 

394 437 

Cameroons. 

89 5S0’ 103 636;{ 

2) 80 OOO; 

(3) 

< 3 ) 

(3) 

Fernando Po . . . . 

43 S76 

55 588 ! 

61 868; 

76 05S 

65 909 

73 73b 

Dutch Guiana . . . 

19 006 

30 077^ 

37 252: 

33611 

39 632 

37 921 

Ja\'a 

46534 

41 390 

31 112 

28 713 

28 949 

30 600 

Haiti 

61 306; 34992; 

41 837; 

35 067 

39 622 

30 364 

Cuba . 

39 36S 

27 636! 

36 2281 

33 060 

29 500 

29 500 

Belgian Congo .... 

16 633 

17 000 

9 503: 

12 200 

15 152 

1 15 310 

Guadeloupe 

18196: 17S7S 

22 126' 

( 3 ) 

(3) 

(3) 

Samoa ....... 

14400 

16 000 '(2) 13 OOO; 

( 3 ) 

(3) 

: {3) 

Matiinique 

9860! 103051 

8 835 : 

( 3 ) 

( 3 ) 

(3) 

Costa Rica 

5 o 8 i| 7559; 

6 496; 

{3) 

(3) 

i (3) 

Other Foreign Coun- 







tries { 4 ) 

(3) 18400 (2) i9 5oo;{2) 20 ooo;{2) 166 000 

{2) 176 OOO 

(3) 179 OOO 

World’s Total {5) 

4 534 000 

, 4 B44 000: 

5 304 000! 

5 857 050', 5 00i 

6 6^8 fit 


(i) Figure for 1915. — (2) Estitnates. — {3) Included in “ other Foreign Coiintries — 
(4) Columbia, Mexico, Togoland, Gaboon, German FTew Guinea, Madagascar, French, Guiana^ 
^>iman East Africa, Ivory Coast, Dahomey, Reunion and New Caledonia; and in 1915-17, 
also Cameroons, Guadeloupe, Samoa, Martinique and Costa Rica. — (5) Approximate figures. 
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dad,, West Indies, Gold Coast, Surinam, etc. The cocoa in Trinidad has, 
however, been classed by Hart (1911) as Trinidad “ Criollo ‘h 

T. peniagona h a native of Central America, and is grown on a com- 
mercial scale only in Nicaragua, Mexico, and Guatemala. It gives satis- 
factory stocks for T. Cacao. 

T. sphmrocarpa ■is said to be common in cocqa plantations in San 
Thome. 

Details are given with regard to cocoa production in individual Brit- 
ish Colonies and Protectorates, especially the Gold Coast where, reference 
is made to the fact that the natives do not pay sufficient attention to the 
combating of pests {Sahlhergella singularis, S. theohroma and a HelopeltiS' 
sp., etc.) and also to diseases that are so likely to increase to a damaging 
degree. 

Amongst those Possessions which have attained importance in respect 
to cocoa production, the West Indies and Ceylon appear to offer the best 
prospects for further extension of plantations under European control, 
and the Gold Coast and Southern Provinces of Nigeria under native farmers, 
but the introduction of better cultural and manufacturing methods is 
first necessary in respect to the native plantations. 

A Table gives the quantities of raw cocoa consumed in various coun- 
tries from 1911-1913, United States, and Germany taking the head 
of the list. Further Tables give details of the imports and exports con- 
nected with the cocoa trade of the United Kingdom, and points of in- 
formation are given indicating ' extension prospects in the future. 

1 1 15 - The Aromatic Plants of Morocco. — oattefosse j., i^a Coriandre, le carvii, le 
ctimia etleur ctilture auMatoc , in La Parfumene Moderm^Yeox XIII, No, i , pp. 2-5. Uyons, 
1920. — II. heime au Haroc. Ibid,, p. 3. — III. Tes plaates k paxfutns au Maroc, Ibid., 

p 12 — IV. De noRGUES, J., nes plaates aromatiques du Maroc. Ibid,, pp. i'7”2i. V . 
Statistiques. Ibid., p. 22. 

At present, there is no European industry of the distillation of per 
fume plants in Morocco. The natives, however, use large quantities of 
scents, which they make with primitive apparatus, employing simple me- 
thods. It is certain, hovrever, that the good, irrigable soils^ which occur 
iii_ almost all the pacified regions of Morocco, and' especially in the district 
of Marrakech, would be most suitable for the systematic and intensive 
cultivation of flowers. The aromatic ox scented plants of. the country 
are not limited to the cultivated varieties, and many wild flowers of which 
but little is known are well worth the attention of those engaged in the 
perfume industry. The following is a summary of the chief aromatic 
plants of Morocco, arranged according to their families. 

RANXJNCCJLACKAn : — Nigella sativa E* is grown on a very limited 
area in Morocco; in 19x5, however, 397 kg., of the seeds of this plant was 
exported. Nigella damascena U., N. arvensis E-, N. hispanica E* var. in- 
termedia and N. saliva E. grow wild in the country. 

CRUCifBRAiS : — Nasturtium oiflcmale E. (water-cress) is also grown 
on a very small scale. In 1914, 1568 kg., of seed was exported, but the. 
next year the amount fell to 393 kg. Cochiearia armor iaca E. (horse-radish) 
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is also grown in Morocco, its seeds being exported for use as a condimeiit, 
but during tlie war tbere has been little demand for them. The export 
ill 1913 was 12 329 kg., but fell to 5973 kg., in 1915. The aromatic root 
is rised in perfumerj^ 

Capparibaceae : — Capfarus spines a. L, (caper) grows wild on the 
Moroccan coast, especially in the South. Its aromatic buds, or capers, 
ate gathered regularly. Before the war, the export trade rras chiefly 
directed to Germany, but now the chief buyers of capers are the English 
and French. In 1915, Safi exported 2600 kg., of capers to England and 
France, as against 3339 kg., to Germany on 1913. 

Gbraniaceae R&dula E'Her. var, rosodora (pink 

geranium) and another commoner kind that is not yet exactly determined, 
grow plentifully in the gardens of Morocco. P. radula var. rosodora from 
Algeria w^hich yields a much prized scent, is largely cultivated throughout 
east Morocco. The finest crops are now grown at Oujda and the plain 
of Trifia. The hamri '' and tirs ” soils of the west coast of Morocco 
seem to suit this geranium equalty well. Large areas were planted under 
it at Casablanca and Marrakech in 1919. 

Rbtacbae '.—Ciims sp. There is a primitive native distilling industry 
of AiiraniiacecB centred at Fez and Marrakech. In the neighbourhood of 
Fez, over 10 000 Seville orange trees axe to be seen, but at Rabat, the 
sweet orange-tree predominates, whilst the mandarin is the favourite 
at Marrakech, and sweet and acid lemons trees are plentiful in the South . 
The weight of fresh flowers yielded by a Seville' orange-tree (the average 
of 89 trees in the Marrakech Experiment Garden) was 6.830 kg., in 1915, 
and 2,573 kg., in 1916, which shows a marked seasonal variation. The 
Service des Domaines and that of the Habotts (property of Religious 
Communities) possess plantations of AuraniicacecB, where theflow'er crop is 
sold in the trees hj public auction. The natives usual!}?' distill these blos- 
soms (the flowers of the lemon-tree, orange, Seville orange, and limes, etc.) 
mixed together by primitive methods that produce a scent that is much 
used by them. How-ever, there always remains a certain quantity of 
orange-flower water ' for export, chiefly through the ports of the Spanish 
zone ; the amount has been increasing of late years, and has risen from 
328 kg., in 1913 to 1187 kg. in 1913. The price of orange-flower water 
is about I franc per litre. Extract of neroH is not made by the Arabs 
as they are too badly provided. with apparatus. 

Axacarbiacbae Pistacia vera L. (or the pistachio) is a shrub some- 
times cultivated. Pistacia atlantica Desf. is a larger plant than the true 
pistachio ; it has aromatic fruits, and is widely grown in Morocco and 
illgeria. 

RosaC'SAE: — Rosa sp., The scent rose of Morocco appears to 'be a 
variety of Eosa moschaia L. Roses are only cultivated on a large scale 
in Maghzen Morocco, in the neighbourhoud of Marrakech, though they are 
growm to some extent near Fez and Tetouan. At Marrakech, aE the 
gardens are full of roses. South of the Atlas Mountains, the only roses 
knowm are those of Sous and of Taroudaiit, a towm w^Mch exports many 

[ilia] ■ 
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dried rose-buds to Marrakech. Ib the gardens of Marrakech the roses are 
not planted thickly, but are grown on the borders of plots or in spaces bet- 
ween the trees bordering the walks. In spite of the rare occurrence of 
spring frosts, the rose-crop is poor, owing to lack of care in ctiltivation. 
One bush bears an average of 500 to 700 flowers, weighing, when fresh, 
from I kg., to 1.5 kg. The real centre of the dried-rose industry is the region, 
still almost unknown, lying between the Upper Atlas iii_ the north, and 
Bjebel Sarro in the south, and perhaps to some extent, the neighbourhood 
of Tainghrouth and of Tafilaiet ; these roses are exported by way of Safi 
and Mazagan to France and Spain. Much is said of the roses of Tafilaiet, 
but none of the varieties on the market of Marrakech seem to come from 
that region. The roses most prized in Marrakech are from the oases of 
Skouras and Daddes where the population is extremely dense. On the 
Marrakech market, the so-called Entifa and " Glaoua ” dried roses 
are also sold ; these appear to be produced in the Atlas Mountains them- 
selves, but according to an official report, they are less in request. Safi 
and Mazagan exported 25 329 kg., of dried roses in 1913, 8536 kg., in 1914, 
and 18 541 in 1915. At the present, time, these flowers are also exported 
from Casablanca and Mogador : the3^ go, not only to France and Spain, 
but also to the United States and Tunisia. The following table shows 
the distribution of‘ this trade during the war, in 1916 and 1917. 



Casablanca ' 

Mazagan 

Safi 1 

Mogador 

1 

1916 ! 

1 

! 2 702 kg. ; 

' ' 3S36{r. 

9 7^7 i 

12 001 fr. 

12453 kg. ; 
22 380 fr. 

3 039 feg- 
3 039 fr- 

1917 1 

1 

2 015 kg. ; 
7 999 fr. ; 

3788 kg. 

5 5S8fr. 1 

6519 kg. 

8 141 fr. i 

589 kg. 
913 fr. 


The flowering season lasts from the beginning' of ilpril to the end 
of May, The w-omen employed in gathering the roses are paid from 
0.50 fr,, to 0.75 fr. per day, the men being paid from 2.50 fr., to, 3 ft. The 
flowers are sold b\* the retal khodari of 0.864 kg. In 1916, the price 
varied from 1.40 fr. retail, to 0.80 fr. wholesale. Distillation is carried 
out on the spot, by a very primitive process ; in Marrakech, about ten 
small traders distil some 10 000 kg., of fresh roses monthly, obtaining 
approximately 3000 kg., of rose-water. As a rule, however, the natives 
of the middle and leisured' classes make their w^omenfolk distill the rose- 
water they use. so largely from^ the flowers of their own gardens. The 
great demand for this scent has a considerable influence on the price 
of fresh roses, but the fact that the scent is sold on the spot would greatly 
reduce the cost price of rose essence, if it were made commercially. 

Marrakech also supplies the coast-d’wellers with small quantities of- 
rose-water at prices that vary according to the quality, but usually about 
2.20 it. per litre. ■ 

imu] 
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The dried roses (entire floral bnds) from Sous and Braa arri\-e daily 
at Marrakech from Ma^' until the end of June. The Dadd^s roses are the 
most ill request, and fetch the highest prices ; after them come the Skotiras 
roses. It is estimated that 40 to 80 metric tons of roses, of the value of 200 000 
fr., leave Marrakech annually. The transactions are carried out at the 
Mellah, in the fondoiik ''of the druggist's shop, aluays an important place 
in Arab countries. Former^, the “ quantar attari " (54kg.) was ivorth 8 
to 12 fr., but in 1915 the price started at 20 fr. and rose to 35 fr. at the end 
of the season. In 1916-1917, the high prices kept up and even increased 
hy 25 to 100 fr., between 160 and 175 fr. were paid for 65 kg., during the 
1918 season. The principal market for roses is, however, Morocco itself, 
for only some 30 tons were exported. 

It seems that the rose-bushes now found at Marrakech and Taroudant, 
etc. w'ould yield larger crops with better cultural care and the gradual 
replacing of plants past bearing. On the other hand, all the regions of 
Morocco contain soils suited to new plantations, which could be managed 
by competent natives. Thus it ivould appear that no practical difficul- 
ties stand in the way of extending the cultivation of roses. 

Tythraceae : Lawsonia alba Lamk. L. inermis I/.) is the plant 
known as henna; it is chiefly growm in the neighbourhood of desert zones, 
and is greatly used by the Arabs. Its fragrant flowers could also be employ- 
ed ill making perfumes, and it is one of the most important dye-plants of 
Morocco. In 1917, according to the Terbib statistics, the henna crop co- 
vered 161.35 hectares, which were distributed as follow^s : — 


Region! 

i European 


Native 

Fez ! 

Rabat 

Casablanca 

Doukkala 

hectares 

2.0 

0.12 


hectares 

0.13 

26.50 

7.23 

135-37 

, Total . . . 

S.IS 


Wf.SS 

Morocco produces less henna than it consumes, as can be seen from the 
Customs statistics : 


1913 

1914 

1 19^5 


i kg. 1 

kg. 

! ' kg. 

Import 

! ,4^99^ 

S5392 

1 99 634 

Export 

; 900 

J:875 

1 925 

j 


These figures show the desirablity of increasing the production of henna 
ill Morocco. Systematic ciilti%-ation trials of the plant have just been 
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begun at tile Fez Experiment Farm and at the Experiment vStation at 
Marakedi. 

Henna is diiefly grown at Azemmouit Sicli-Ali^ and Hazagaii, and on a 
few plantations in the interior of the Doukkaia, but these are of minor iin- 
poitaiice. Henna is an irrigated crop, and therefore the plantations axe 
situated near \r'ells, or “ saiiias '' (areas that can be irrigated from the same 
weli). The area of a sania under henna varies from a few areas to about i 
hectare. The natives only cultivate this plant on clay or sandy loans ; 
light, sandy soils do not suit it and when grown on such soils, the yield is 
lower, and the plantations last but a short time, 5 ox 6 3"eais,, whereas on 
shallow, calcareous soils they grow for 10 years on an average. Water con- 
taining much salt is very injurious, to henna. It is usually grown with a 
catch- crop. The land-owner provides the sania ” and furnishes the ani- 
mals required to work the noria during the growth period. At Maza- 
gan, the yield is estimated at 600 to 900 kg,, per hectare. 

The prices vary according to the seasons and the quality, the average 
price of a quintal of leaves being from 200 to 220 fr. The chief market of 
the Sidi“Ali region is Souk-el-Tnine of the CMadma Chtouka. The whole- 
sale buyers afterwards supply the difierent centres of the coast, going as 
far as Rabat, and even Tetouan, whither the henna is carried by coasting- 
vessels. 

lAiBEtniFERAE I — Different varieties of Foenioulum (fennel) are found 
wild, as well as cultivated in the gardens surrounding the towns ; amongst 
them are Foen^ piper Hum Sw-cet Foen, dulcelW., and Foen. Clarryi, the last 
named species hawng a very characteristic and disagreeable odour. Varie- 
ties, of AmtJmm {dill-seed}, are also grown for use as condiments and give 
rise, like the fennels, to a certain amount of local trade. 

The cultivation of Canmi Carvi E. (carawmy) was practised successfully 
as early as the twelfth century ; it is localised in the region of Heknes, where 
in 1917, the harvest reached 15 tons. In the vicinity of Mekn^s, where the 
caraway is grown on rich, deep, irrigated soil, the seeds are sown in seed- 
beds in October. Vdien the seedlings are 20 to 30 cm., high, they are plant- 
ed out, care being taken to raise each with some soil adhering to its root- 
lets. The caraway is a plant needing repeated irrigation followed by hoeing. 
The crop is harvested at the end of June, the stalks being cut with a sickle ; 
they are left some days on the field to dry, and then collected into , a heap 
on a threshing-floor, where the fruits are threshed out, winnowed by a cur- 
rent of air, and put into a sack. As the fruits fall as soon as they are ripe^ 
the state of the crop has to be most carefully watched. This crop is best 
sown' in lines 30 cm., apart, and should be thinned out, leaving one plant to^ 
every 15 or 20 cm., to facilitate tillage operations in general. , The price of the 
fruits (seed) rose considerably in 1917, reaching 100 fr., per quintal on the 
coast markets as against 65 fr., which was the average price the preceding 
yean In 1914, 10 kg., of caraway seeds was exported, 100 kg., in 1915, and 
over 10 tons of the' 1919 crop have already’" been exported. This ancient 
Arab crop i'S finding a wider market and exportation and once started > 
'will ''continue to increase steadily and extend. 
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Cumin {Cmnifmm Cyminum L.) is a crop of considerable importance in 
Iforoccoj both on account of its market value and the area of ground it 
covers. It has long been grov^ii as the' Arabs cultivated cumin in Morocco 
and Algeria in the thirteenth century. According to the statistics of 
Terbid, 5391*90 hectares were under cumin in 1917 ; of these, 23.22 
hectares were in south Chaoitta and' the rest ivere in the Marrakech 
region, which is the centre of the industry. 

In the southern regions of Morocco, cumin is sown broadcast in the 
spring. It needs a light, w^arm soil, and is harvested in May and June. 

taken to the market, it is passed through a winnowing machine and 
afterwards cleaned by hand by wromen, the cumin being freed from 12 to 
15 % of impurities before being put in 50 kg., sacks for export. Before the 
war, it was sent to Marseilles, London, Hamburg, and America, and the 
average price varied, from 80 to 100 fr. Since 1914 the trade has begun to 
extend to Egypt, and Tunisia, and the price has risen considerably being 
145 fr,, per 100 kg., on the markets of the Southern ports, and no fr., at 
Marrakech. Most of the cumin is exported from the port of Satfi ; it pays 
dues to the amount of 3.96 fr,, per quintal. The export from the ports of the 
Protectorate alone is as follows : 


Yeai 


Kg. 


1912 

1913 

1914 

1915 

1916 


I 260 500 
515 1S9 
544 935 
1.557 2S0 
1. 127 271 


Owing to the high market prices the cultivation of cumin is increasing, 
and it is certain that in some districts of South Morocco wrhere suitable 
soils are not lacking, this plant would yield very papng crops in many 
places. 

Coriander (Corimdum sativum L). is grown in Morocco : (i) On a large 
scale by European cultivators in Chaouia {2) on small scale by small native 
landowners, who cultivate it chiefly as a matter of tradition. Since it has 
become an article of export, small scale cultivation is tending to change, 
the Arabs having become more inclined to specialise and to devote them- 
sdves to a single crop. Fields of coriander are met with in the districts of 
Marrakech, Safi, Mazagan , Fez, and Casablanca, In 1917, there were 2592.42 
hectares under coriander in Morocco including 2580.68 hectares in Chaouia, 
Therefore at present the latter district alone can be regarded as producing 
coriander. The industry has extended rapidly ; whereas only 707.68 heC“ 
tares were under coriander in 1915, there were 1019.93 hectares under the 
plant in 1916. 

It is sown in the autumn on clean ground, with a warm exposure ; the 
soil must be deep and light. When the seedlings come up, they must be 
weeded out, so as tol eave a space of 15 cm., between each plant. Repeated 
hoeing is necessary. The plants attain an average height of 30 cm. 

[Ills] 
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Nearly tlie wiiole crop (especially in August) is exported from Casa^ 
biaiica. The total exportation for the whole of Morocco was : 


Year * Kg. 

1972 1795621 

1913 I 4S4 388 

1914 I S61 133 

1915 2 793.517 

1916 2 930 390 


The export tax on coriander is 4. 93 tr. , per quintal, and the present price 
at Casablanca is 115 fr., per 100 kg., which represents a considerable ad- 
vance on the pre-war prices, which were about 25 fr.^ per 100 kg. The cul- 
tivation of coriander is also increasing in Morocco where the conditions are 
favourable to the production of good yields. 

It is also grown in Tripolitania, Fezzan, and Cyreiiaica as well as in 
Algeria and Tunisia, but it does not do so satisfactorily there as in Chaouia. 

Dorema ammonia cum : — This umbelliferous plant exudes a substance 
known as ammoniacal gum, which is used especially in Asia, for fumigating, 
making depilatory paste, and in pharmacy (diachylon). From 100 to 
800 quintals are exported aiinuall37 from Casablanca, Mogador, and Safi,, 
at an average price of 60 fr., per quintal. 

The use of the various aromatic Umbellifexae of Morocco and Algeria 
Tunisia would entail considerable study, for in these countries the numerous 
representatives of the family are widely distributed. From such study, 
much benefit would accrue to therepeutics, and to the perfume, drug, and 
food preserves industries. 

Cohpositae: — SantoUna rosmannifoUa h. seems very plentiful on 
the high plateaux of EavSt Morocco and the Northern slopes of the Middle 
Atlas. It is a very important perfume plant, 

Aftefuisia Herb-alba Asso., A glutino$a J. Gay, A, Absinthium T-? A, 
Camphor ata T- and A. odoratissima Desh. all deserve attention from distil- 
lers, for they grow thickly and cover extensive areas. 

Oleaceae: — Jaminum sp. The sweet jasmine and some other orna- 
mental varieties much prized by the Arabs and Asiatics, are plentiful in 
all the 'gardens. 

Tabiatak : Lavandula muUifida T* : — This lavender groWvS most exten- 
sively ill the inteiior of the country,, but also covers a zone lying along the 
ocean coast : it forms associations with other varieties such as Ldentaia L. 
on the actual coast, L, pedunculata E. in S. Spain, and L, abrotanoides Cav. 
in the South (this plant is common in Tenerijffe). The diief thick associa- 
tions of lavender which could be easily exploited are said to be in Haha- 
Chtadma (in the neighbourhood of Mogador). 

Mentha sp, Mint is a very common plant in Morocco, where nu- 
merous rented varieties are reported to be cultivated or to occur wild. 
In 1919, large plantations ■ of , mint were made. Among the stioagly- 
^ented NorHi-AMcan varieties the chief are M, rotundifoUa T., ikf. 

M. Durand oana Malinv. with an agreeable lemon scent, and 

; inmj , 
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the comtiion M. Pulegium L. ; M. piperita L. is cultivated in Arab gardens 
ia iligeria. 

Thymus sp. :~~Tlie different varieties of thyme could certa ’ill}' be 
turned to account^ as they are most abundant. Enorinous associations 
of this plant are found in the Haka-Chiadma. 

Origanum glandulostmi Desf. This plant covers large areas in the 
Gharb, and forms the object of a considerable export trade through 
Tangier and Earache ; the exports were as follows : 

Year 

1912 

1913 

1914 

1915 

The Moors cultivate the true marjoram {Origanum Majorana E.), 
and use the flowers and leaves to scent their tea. 

Rosemary is stated to be very plentiful in North Morocco, and to be 
exploited IndustriaU}’ by large firms. Here, as in Algiers and Tunis, 
Rosmarinus officinalis E. and R. laxiflorus Be Noe (a variety with white 
flowers and recumbent staiks) should be met with. 

Eittle is known of the Moroccan sages; Salvia Aucheri Boiss., S. 
aegyptiaca E., S. phlomoides Asso, S. algeriensis Desf., bh lanigera Poiret, 
S. maurorum Ball., S. bicolor Desf., 5 . argentea E- have been found or 
could be found in different parts of Morocco. 

Iridace.-ae :~-The saffron [Crocus sativus L.) is grown in Morocco 
as a dye-plant, but can also be used to furnish an aromatic essence employed 
as a' condiment. 

The following' quantities of iris root {Iris fiorenfina E.) were sMpped 
from ' the ports of Mazagaii and Safi : — 

Year K^. 


Kg. 

2 / 5.1 

II o5‘( 
lo 144 


1913 

1914 . . . ■ ' 15 8~9 

1913 , 21 2S1 

ComF'ERA'E ’.—Jump eras plwcnkea E. (Sabine) is iiiuch used in per- 
fumery, and is ver}’ common in the Mountains (Uppe and Middle Atlas). 
In the Haha-Cliiadnia it forxns large stands together with the iron-wood 
tree and Thuja. The yew^ and fir occur , more rarely. 

Junipenis oxycedrus E. and /. communis E. are very plentiful in the 
mountainous parts of Morocco, and could' be exploited on a large scale. 

Thuya ariiculaia Wahl, occurs to a small extent everywhere. The 
chief stands of Thuya are in the valleys of Korifla (Rabat) and Mdakra, 
The variety furnishing sandarac resin is the only kind that is regularly 
exploited in the Haha-Chiadma and on the slopes of the Atlas to the south 
of Mogador ; it is no longer exploited in the ,Zaers and the North of Chao- 
uia. Ill, the northern zone there are 50000 to 60000 hectares of Thuja 

[Ills] 
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wMcfa are still tintoiiclied. It is estimated that there are, 100 000 hectares 
under Thuya in the Haha-Chiadmas, and the tree also extends further 
south on the other side of the Sous. 

Before ending this very incomplete list, mention should be made of 
the following plants (as given by various writers), which are aromatic or 
have scented flowers, and axe much grown in the gardens of Morocco 
in the regions suitable to them Bitter almonds, violets, ixias, narcissi, 
gladioli, peonies, agapanthi, laurels, tumeric, pepper-plants, carnations, 
nutmeg trees, cinnamon, and aniseed. 

1116 “ Manuring Lavender. — Schribaux, in Comptes rcndm lU P Academic o' A'^viculHire 
de France, voL VI. No. 32, pp. 777-778 (Meeting on November 3, 1020); P'ondard 
Ibid., pp. 778 - 7 ') 3 . Paris 1920. 

The growing imiiortance of the lavender crop in the Lower Alps (i) 
has led M. Fondard, Director of the Agricultural vServices of that Depart- 
ment-, to ascertain the best conditions under which the plant can be 
cultivated. In 1919-1920 , he made a special study of the action of super- 
pliospliate and sodium nitrate. Tie fo lowing are the results he obtained 
the first year at Greoux ( Basses- Alpes) 



Vifid of Flctwers 

Yeld in 

Essential oil 

Treaimsut ol' pt/t 


Index ' j 


Index 

11451 bushed planted 1.50 ^pari) 

kg. 

of 

i procliictibn jl 

kg. 

: id 

! prc'ductioii 

CmltiA plot wilbont fertiliser 

: S7.5OO ^ 

100 

0..433 

i ICO 

rS kg. ot stiperpliosphate 

94-300 

108 1 

0 618 

II 6 

12 kg. sodium nitrate 

20 kg, superphr>sphate -r 1 2 kg. rodium 

' 180.700 

2c 6 i; 

1.200 

225 


188,500 ; 

215:4 

X.280 

; 2.j 0 

, 

’ . .. 





Ail the fertilisers had increased the yield and the content of essential 
oil; but nitrogen, which more than doubled tlie'^ueld, was clearly more 
efficacious than phos|3horic acid and the complete fertiliser pror-ecl superior 
to the fertilisers \ised separately. It w'-as remarkable that the quantity and 
quality of the crop had increased pai'i pa ssti. 

The experiments carried '.out in 1920, at Moustiers (Basses-Alpes) 
confirmed those of the preceding year. The application of 300 kg. , of 
supei-phosphate and 150 kg., of nitrate of soda per hectare increased the 
yield of essential oil by 11.33 hectare, which represents, at the rate 

of 250 to 300 fr. per kg., an increase' in the retiim amounting to between 
2000, and 3000 fr., per hectare. 

It only remained , to determine the effect of the fertiliser upon the 
(|iia1ity of the essential oil. It is .clain ed that wild perfume plants pro- 
duce better essental oils than cultivated ones, and it is well known that 
in the ca.se of certain plants such as mint, the composition of the essential 

■ : ) Cf, r. Foxdard^ Ciilfnrc de hi hivandc. Antibes, La Petite agricole, lyzoj-pp. 50. {Ed.y 
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oil is iiifliteiicecl deleteriuUwSly from the application of fertilisers. This 
is, iic.wever, not 1 he case with lavender. It was found that plants grown 
in 1916 in the lavender-fields of Greoux, on garden soil rich in humus, 
and well irrigated, produced essential oil containing 48.02^^ of esters, whereas 
that ^fielded by wdld lavender gathered from neighbouring plots onty contain- 
ed 34 Similar results were obtained in the Moustier lavender fields: 
the essential oil from plants that had received no lertiliser contained 38.22^^ 
of esters, w^hile the ester content in the case of bushes that had received 
superphosphate and sodium nitrate was as much ah 43.6i<^. Therefore, 
the application of fertilisers improves the quantity' and quality of the 
oil of lavender produced. 

It has further been ascertained that plants grown on a field with a 
southern exposure yield from ->1 to V4 niore essential oil than those 
gathered on land facing north. The composition of the essential oil is 
also iiifiiieiiced in the same maner. The oil contained 44.59*-'^ of esters 
when the field had a southern aspect, as against 4i.i6<^ with a northern 
exposure. 

These results prove that lavender requires abundant sunshine and 
also that it gains when cultivated intensively and produces finer essen- 
tial oil than when it grow wild. 

M. ScHRiBVUX advocates the systematic study of the various factors 
goveniiiig lavender production, and especially tho.se connected with se- 
lection. As lavender is propagated b^' cuttings, it would be easy to ob- 
tain, in a short space of time, b}" means of artificial polHnisation, improved 
races that would be greatly superior to those now cultivated. 

1 1 1 7 - Results of Qualitative Tests of the Light Yellow Tobacco Produced In Tripoli — 

SjULER, A., ill tie Bolktlino iecnico puhblicafo diiirisiffuto spernnenfalc del 

itfbacco, Year XVIF, No. i, pp. 116-145. Sealati, Jau.-Peb. 1920, 

The '' R. Istituto sperinientale agrario ” of Tripoli has studied the 
behaviour of several kinds of tobacco in that country. 

The types were divided into 2 series ; the first, grown in the Savari 
garden (Tripoli) was composed of 8 types, viz., Giant Herzegovina, 
Hava Solouc’, Porsiician, Xanti Yaka, Sam.soun ist crop, Samsotin 
2nd crop, Bright Virginia and Java (Brandjar Ardio) ; the second series 
consisted only of Sanisoun which is cultivated in the oases by natives 
authorised b^' the Monopoly Department. 

Each type of the first series was divided into three classes : — {a) The 
first and second classes kept together but dhuded into leaves from 
topped and non- topped plots ; and {h) the rejects without any indication 
of origin. Altogether there were 25 specimens. The non-topped Herze- 
govina Giant was divided into big and small.' 

In the second series, the product wns divided into 4 qualities, each 
topped and non-topped, making 8 samples in all. 

Ill the first series, the leaves being cut uniformly and made into 
cigarettes of uniform thickness, the following results were ' obtained : — 
None of ^ the varieties cultivated retained the original properties (aroma> 
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strengtii, combit stibilityj except Oiant Herzegovina/ which oaly loses its 
aroma when the leaves are excessively developed. J a va lost all its organo- 
leptic and intrinsic qualities, but bright Virginia gave a product which 
shotild be seriously considered, although it differs from the origiiial type. 

Ail the samples had a " hay ” taste and aroma, due to incomplete 
fermentation in too small masses. 

Topping was found to impair the .combustibility owing to the accu- 
iiiLiiation of .salts in the leaves. 

The second series'grown in soil that was well fertilized and irrigated, 
ga\'e a well developed product with a pleasant aroma, but still quite 
different from the original characters, i. e. unpleasant, bitter tas 'e and poor 
burning qualities. Blends agreable to the native taste were also studied, 
and the mixtures of the Italian State factories were made use of. These 
were in 1914, 30 '^0 original Samsoun. and in 1916, 20 % of original Samsoiin, 
also the Samsoun was replaced by that obtained in the Colony. Tlie Sam- 
soi.in cultivated in gardens slightly diminished the qiialitj' of the first 
grade scaferlati tobaccos, but within possible industrial industrial limits, 
whereas Samsoun from ‘the oasis killed the burning qualities of the blend 
and made it unpleasant and bitter. 

It was with the idea of blending other tobaccos with the original 
Samsoun that use was made of certain of the other varieties grown in 
the colony (garden), that had suitable qualities ; Giant Hergegovina and 
bright Virginia were used. In 1914 bright Virginia 40 % was mixed with 
an increased amount of Bulgarian (12-15 %) ; a satisfactory result was 
obtained which is duplicated if Herzegovina takes the place of Virginia, 
and better result is obtained by making up the above 40 ^.3 witli 20 % \’ir- 
ginia -f 20 % Herzegovina. 

The weight of tobacco obtained per hectare was : Samsoun 1150 kg. ; 
Samsoun (second crop) 1530 kg., Herzegovina, 3340 kg. ; Virginia, 2800 kg.; 
Xanti, 90a kg. ; Aya, 1040 kg. ; and Porsucian, 920 kg. 

The higher yields of tobacco obtained from native cultivation of 
Fezzania (3000 kg.) and Trablus (2000 kg. per hectare), show that the 
attempt to obtain a high unit yield from Samsoun has ptofouiidly altered 
the characteristics of the original type. 

The Agricultural Bureau has also experimented with tobaccos giving 
a high >ieid such as Giant Herzegovina and the bright Virginia, ' and if 
larger yields can be obtained it is hoped that the natives will be encouraged 
to cultivate the two types. 

The author has added to his paper a table showing the results of the 
1915' season. 

iiiS ~ Bmmodmm, iotiuosum and D. hirsuium as Cover Crops. — .See 

No. 1097 of tMs Revicu\ 

rii9 *" Pino. Apple GrOWlEg In Cuba. MuiS'OS Gcstarte B., in the EsUicioH cxpci'inunH 
^^a^^on 6 mica, SaMuiia di ks Boletin, No. 45, pp. 43 1 6 photogr. Havana, 

Sept. ipip. ' . 

IMJORTAXCE OF THE PiNE-APPiE CEOP. - In Cuba the cultivation of 
pine-apples is stationarj- whereas the demand for local consumption, export 

[IliT-ltlSj 
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and the preparation of preserves is increasing continuous^. The buHetin 
under consideration urges the growers to devote more ground to this fruit 
so that it becomes accessible to people of modest means. At present 
the fruit is not consiimed so widely as was formerly the case. 

Pine-apples are cultivated in the British and French colonies in Africa, 
in Ceylon, Siam, Cochin-China, Japan, Australia, Malaya, Melanesia, 
Polinesia, South America, Central America and Plorida,. The region 
best suited to the crop is the Antilles. 

Varieties. — Many varieties are cultivated in Fmrida and the 
x4ntil1es. In Florida Webber has described 25 varieties, the chief of w^hich 
are red Spanish, Peine d'Espagne, black Jamaica, CMande Trinidad, EmdUe 
City, iVbbaka, Cayenne, smooth Cayenne, Puerto Pico, and sugarloaf. 

In Cuba there are tw^o definite varieties, viz. “ pina morada de Cuba '' 
and “ pina blanca or pina de la tierra, both having spiny leaves. 

The “ pina morada has dark, thin narrow- leaves, with thorns thinner 
than those of the ‘'blanca ” variety. It has been grown in Cuba since time 
immemorial, and is the most cultivated variett^ there not only because of 
its superior table qualities but because it is more hardy and travels w^ell. 
The fruit is cylindrical, somewEat sw^ollen in the centre, violet in colour 
before ripe and pale red when ripe. The flesh is bitter-sweet and light 
yellow in colour. There are many buds at the base of the fruit and there 
is a large regular crowm (bud) on the top. In some places the fruit is harvested 
whilst quite sw^eet and in others somewhat acid with the result that 
it has been eironously considered that the fruit belonged to two 
different varieties. The fruits w^eigh from 2. 6 6.9 lb., and will keep 

about 3 weeks; they can be made into jam. 

The “ blanca ’' variety has larger leaves of a clear green colour and 
with sharp thorns. The fruit is conical, the base being greater than the 
length. It remains green until fully ripe, and has a wliite, jucy, slightly 
acid flesh. 

This is the variety preferred for table use, which accounts for its high 
price The fruit, how^ever, cannot be exported as it rots and ferments very 
rapidly. Antiseptics such as sulphur dioxide and alkaline sulphites and also 
protective envelopes have been used in attempts to preserve the fruit 
for exportation, but with little success. 

Ill Trinidad an intermediate variety’ between the “ morada ” and the 
blanca ” is cultivated. Varieties have been introduced into Cuba 
from Florida but have not given satisfactory results. 

Soils. — There are 4 well defined of ty-pes of soils in Cuba:™ 

(i) Coloured soils coloraii **) abundant in the provinces of Havana, 
Mataiizas, and certain regions in the north and east of the province of 
Pinar del Rio. The colour is due to the high content of limonite (iron ore); 
the soil contains 45 to 60% of sand and 20 to 35% of clay, and is of average 
consistency, w^ell adapted to the citltivation of pine-apples, especially if 
the sand is present in large grains, w^hich allows of suificient aeration for 
the roots. The plants live from 5 to 10 years but wouldlast longer if ferti- 
lisers w^ere used. 
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(2) Sandv soils in Pinar del Rio and other districts.. They contain 
from 65 90 of sand (grains of all sizes) and 8 to 20 clay. When 

the sand grains are large, the soil is well suited to the pine-apple which, 
however, does not do well in the '' polvill ; (dusty soils) because they 
contain up to 55 of fine sand which clokes the roots. This is why the 
Cuban savannas (plains) are so sterile. 

^ (3) Black soils are found all over the island. The colour is due to 

richness in organic matter and humus. They contain from t ) 50 
clay, and are of volcanic, calcareous, or granitic origin ; the}^ are of very 
a close texture and not suitable for pine-apple cultivation. 

(4) Calciireo'iis soils are not veiy widespread in the island, although 
calcareous rocks are common, the reason being that the rocks contain a 
large proportion of other elements. These soils are not suitable for the 
pine-apple, because there is not sufficient aeration and they do not absorb 
suffi.cient heat. 

PkEPARAXIOX iW THE GROl'ND AND METHODS OF PI.ANTING. — All 
stones, clods and roots are first removed by repeated ploughing followed 
by harrowing, and the ridges are made of a height that allows the soil 
to retain as much moisture as possible. In dry soils, i. e., where the water 
table is about 2 feet deep, and where the slope assists drainage, wide fiat 
beds are used. Planting may be in simple lines, double lines and in 
groups of 3, 4, 5 or 6 lines well divided. The first tw^o methods are the most 
usual. 

When planted in single lines the pine-apples are placed at intervals of 
I to 2 ft., on top of the ridge, with 1 10 6 ft., between the lines. This works 
out at about 14 000 to 15 000 plants per hectare. When c .ouble lines are used 
the plants are in squares i to 2 feet apart, 6 to 10 inches from each side of 
the ridge, the ridges being 3 ft. apart. This method, while utilising the 
soil better than the other havS the same advantages, i. e. the plants grow 
well and cultivation and harr^esting is easy. In plantations where there 
are 3 to 6 lines per furrow, planting is done in squares 15 inches tti 2 ft., 
apart there being a distance of 5 to 9 in. from the ridges which are nearly 
6 ft. apart. The disandvantage of this method is that the centre lines are 
not so productive as the outside ones. 

The plots are 30 ti 50 ft., wfide, the lines about 17 inches apart and 
a about 8 ft., wide is left ever>" 195 ft, 

Pro,pa(tATion — The shoots growing yn the axils of the leaves of 
the female plant are used, as w^ell as those growing below the insertion of 
the fruit and foniiing the crown. The former shoots bear fruit i year 
after they are planted, and the latter after 18 to 20 months ; plants grow- 
ing from both are equally productive. The shoots ' forming on the fruit, 
and which are also part of the corona, could likewise be used for propaga- 
tion, were it not that they are always removed with the fruit. 

Shoots ready for planting are sold at 4 or 5 pesos (20 to 25 ft. at par) 
per thousand. When planting,' care must be taken not to allow any soil 
to get into the axil of the leaves, or the shoot will die. It takes 8 days for 
3 men to plant i hectare ; one waters the place where the shoot is to 'be 



HORTICUI^TURE 


1301 


planted, another digs the hole and the third puts in the shoot, fills tip the 
hole with earth and stamps it down. 

Shoots from the roots or from the axils of the leaves are planted in 
spring, and those from the crowm in August and September, The latter 
t3’pe of shoots are the best to use, as the others are liable to be injured 
in separating them from the parent plant and the work is more costty and 
slower. Further, tbet^ are only found in abundance on old plants that are 
falling ofi. Another disadvantage is that the plants growing from root or 
leaf-axil shoots bear smaller fruits than the crown shoots and those produc- 
ed by the same plants the next year. 

In order to turn to account the vacant spaces in new’ plantations, 
bananas, beans etc., can be grown as catch-crops. 

It is useless to sow- pine-apples, for the seedlings only bear fruit the 
third year ; further, ver}’ few of the fruits contain seeds. Prof. Calxuno 
and the author ha\"e, however, used seeds in the work of improving the 
varieties now cultivated. • 

Shoots failing to strike, which hardly ever exceed a proportion of 10 
are replaced 15 to 20 days after they were xdanted. 

CtTiA'URAT. Ophratioxs. — These consist in keeping the ground ver>^ 
clean ; the plants are usually hoed twice, once when it is necessary’ to 
remove the supernumerary shoots (only 2 or 3 are left to replace the pa- 
rent-plant) and again when the fruits are formed. The suckers that may 
have grown on the central fruit-bearing axis are cut away at the same time 
and props are put to the larger pine-apples, which by their weight tend to 
cause the stem to bend over right down to the ground. 

Manuring. — In Cuba, a great mistake is made in not manuring 
the pine-apple crop, for with a fertiliser, larger fruit can be obtained. 
On the other hand, as the exporters pay the same price for all pine-apples, 
no matter what their size may be, there is no eiicouragemeiit offered to 
the producer to grow finer fruit. 

The author recommends a fertiliser containing 5 ^*0 nitrogen 4 % 
phosphoric acid, and 10 ^ 0 potash, such as, for instance, a mixture consist- 
ing of 41.6 parts of dried blood (10 to 14 % nitrogen) + 8.8 parts of double 
superphosphate (40 to 45 phosphoric acid, 20 parts potassium sulphate, 
50 potash) -f 29.6 parts of inert material (sand, soil, etc.). 

The fertilisers sould be applied as soon as the ridges are made and be- 
fore planting. A good result is obtained by spreading over the shoot 
which has just been planted, sufficient dried blood or ground cotton cake ot 
fill up the interstices between the leaves ; in this way, the plant is manured, 
and the soil prevented from lodging. No fertiliser should be spread be- 
fore the shoots have taken root, that is to say, about 2 or 3 months after 
they are planted. The author advises 3 top-dressings with fertiliser ; the 
first, applied 2 to 3 months alter planting, should consist of nitrogen 2 kg,, 
pho^|. horic acid i kg., potash 4 kg. (this is enough for 1000 plants) ; the 
second, used 6 months after planting, should contain, for 1000 plants, ni- 
trogen 1.5 kg., phosphoric acid 1.5 kg.> potash 3 kg., and the third (also 
for 1000 plants) should be composed of nitrogen i kg., phosphoric acid 
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1.5 kg, and potasli 5 kg. and be spread in October or November^ 2 iiiontii 
after the plants have flowered. After the flowers-stem has formed, ferti- 
lisers are injurious, for they tend to produce nialformatioii of the fruit. 
It ina}' be noted that in the successive application of fertilisers, the amount 
of nitrogen is decreased, in order to prevent the fruit becoming soft, and 
hence keeping and canning badly ; the amount of potash, which has the 
contrary" effect, is increased. After gathering the crop, the shoots which 
are to produce new plants are manured with a fertiliser composed (for 
1000 plants) of 3 kg., nitrogen, 2 kg., phosphoric acid, and 4 kg., potash. 

Harvest. — The pine-apples are known as 18, 24, 30, 36, 42, or 
48, according to the number required to fill a small case called a “ hiiacal, '' 
which is 92 cm. long, 26.5 m., wide and 30 cm., high. It is generally estimated 
that 90 % of the Cuban variety of pine-apple, known as “ Morada, ” 
bear fruits ; of these 60 to 70 % are 24 to the “ huacal '' or larger, and the 
remainder are of different sizes. The second year after planting, 85 % 
of the pine-apples bear fruit, but only 50 % the third year. After the 
third season, it is advisable to make a new plantation, growing another 
kind of crop in the pine-apple field. One man with 2 assistants, carrying 
alternateh- the fruits (neatly cut a little below their base) in baskets 
to a little cart, can gather 300 dozen pine-apples in a lo-hours day, which 
means that such a gang can clear one hectare in 4 days. 

The pine-apples, are taken to the packing-rooms, where they are 
allowed to cool at least for one night and are dried, if they have been cut in 
wet weather. Ther^ are then graded according to size, wrapped in paper, 
and packed. A good packer can fill 400 cases in one day. 

CuETxmAL EXPENSES. — The author gives the following figures as 
being most representative (i peso equals 5 francs at par) : — 

I. — E-xfienses and Profits per hectare of pine-apples grown 
for local constmpiion. 


Expenses. 

Ploiigiiiiig four times 230.00 

Ridging ,j2,5a 

Purchase of 15000 shoots at 25 fr. pr 1000 , . 575X><> 

Planting 200.00 

Establishment expanses , • . . 

Interest at i ^,'2 month on 897,50 fr, lor iS^ months 242.10 

'Working expenses, hoeing, etc 550.00 

‘Rent of ground for 18 months 112.50 

Interest on this outlay for 18 months: ■662.50 fr. at i Vo % per 

month. 178.00 

Expenses at end of first ymr . . . ff 

Returns. 

, From 15000 plants, 90 of. which bore fruit, wer 5 obtained 13 500 

pine-apples selling at 1.50 Ir. the dozen ' . I € 81 . 5 # fr 

Bifkit, . . . fr 

flil'S], ' 
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Expenses. 

Ciiltui'a.1 operations ’ ^f>5.oa fr 

Rent oi ground for i year . 75.00 

Interest on 305 fr 50.00 

Total cxpemc'^ . . . fr 

Returns. 

From 1 5 000 plants, 85 % of wiiich bore fruit, were obtained 12 750 

pine-apples fetching 1.50 fr the dozen I 5 »S,§« fr 

Profits realised after deducting expenses of 2nd year ....... I 183 . 0 # fr 

Profits realised after deducting first years deficit together with the 

interest thereon viz., 344.50 fr. . fr 


From this calculation, it would appear that no profits are realized 
until after the second year, but certain returns have been omitted, such 
as the sale of shoots, etc. From this source, according to the books of a 
cultivator and exporter, a profit of 920 pesos per caballerfa (13.41 hectares 1 
or 344 fr. at par per hectare is realised from the first year. 

II. — Expenses and Profits of an Exporter. 

(per hectare of pine-apples producing 13 5000 fruits). 


Expenses. 

Cost of 1125 dozen pine-apples at 1.50 fr per doz. i 68 7.50 

Cutting the pine-apples 60.00 

Three men with baskets 162.00 

Motor transport of 1125 doz. pine-apples 357.50 

Making and nailing down 490 cases 171.50 

Packing (4 men) 6a. 00 

Transport to steamer, at 0.50 fr. per case ^45.oq 

Supervision expenses 50 <-‘0 

Total expenses ... *> 

RECEn’TS 

4Q0 cases at 7.50 It. fr 

. Profits ‘ - ■ 901.50 fr 


In the 1 egion of Artemisia, the sale price of a case of pine- apples was : 
7.50 fr. in 1917, 12.50 fr. :n 1918 and 17.50 fr. in 1919. 

Disease and pests. ~~ - The pine-appD is subject to few diseases or 
pests, amongst which the following may be mentioned : — 

(i) Espiga larg-i (lit. wide head) : — The plant produces no cen- 
tral leaves and genera! ly no fruit, or else produces a fruit of inferior qi a- 
lity. This disease is, attributed to an insufficient amount of fertiliser,, 
especially phosphatic. As a remedy, fit i i advised to use organic fertilisers 
with a nitrogen and phosphorus basis, such as dried blood, tankage, and 
bone-powder.' The plants should also be carefully cultivated. 


[iiif] 
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(2) 3Iardiitez’ or wilting: — The roots assume an abnormal 
shape, the leaves change in colour from green to red then to ^'Cllow and 
afterwards become dark and wilt. As yet, little is known as to the cause 
of this disease, but it seems to be due to the bad condition of the soil, and 
want of proper rotation of crop. If the disease appears, the only course 
is to root up and burn aU infected plants, to spread lime over the land, to 
leave the soil exposed to the sun for some weeks, and to aerate the soil 
-again. When this has been done, new shoots may be planted to replace 
those that have been removed. 

(3) Hormiga brava '' (Solenopsis geminata Tabr.) and its associate 
queresa [Psendococcus atri Risso) make their nest in all parts of the pine- 
apple field and when they happen to place them under the roots of the plant 
they cause a great deal of injury The best means of controlling these 
pests is to water the nests with the following mixture : — 


Kerosene or retined paraffin 7-6 litres 

Crude carbolic acid 0.5 » 

Caustic potash soap ■ 225. grammes 

rVater 3 -^ litres 


The soap is dissolved in hot water and the carbolic acid added ; the 
mixture is then poured (stirring all the time), into the vessel containing the 
paraffin ; this concentrated solution must be diluted with 18 volumes of 
water just before use. 

Industrial products obtained from the pine-apple plant. — 
The sap of the pine-apple contains 12.43 % crystallising sugar and 3.21 4 ^ 
of glucose. The peel of the fruit, when macerated in water, yields an 
astringent juice which fermented with sugar, furnishes “ garapigna'’ or 
chicha, a diuretic beverage that is also said to be a vennifuge. The 
crushed leaves yield a sap that can be used for bleaching plant fibres 
(flax, hemp, etc.), and when diluted, forms a lye. 

Amongst the products of the pine-apple he mentions:— Preserv- 
ed^ -pine-apples (plain; in brandy; in pine-apple syrup; jam); beverages 
(pine-apple wine and cider ; cream) ; textile fibres (fibres obtained from 
"the leaves). 

1120 - Commercial Dutch Bulh Culture in the Onited States. — i), aud 

JuNEmNN, H. PL, ill tile United States Department of AcricuHure, Bulletin, No. “u; 

pp. 1-50, Washington, Nov. 22,1910. 

It has been found that stocks succeed under a great di\’ersity of 
conditions. Thus far, commercial production of Dutch bulbs has been 
nonfilled mainly to the Atlantic and Pacific Coasts, but recent successes 
in interior Eastern United States, and Illinois and Michigan seem to prove 
■sufficiently that there is abundant territory adapted to increased production. 
Bulb cultivation is associated with sandy soils, but in Washington, better 
tulips and narcissi were produced on si% rather than lighter sandy soils, 
nnd they flower well on almost any. soil 
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Diitcli methods have been employed in the greater part of the work, 
but it is hinted that variations in practice will be inevitable as an industry 
in bulb production is developed in this country. All details of methods . 
now employed are given, and list of the varieties suitable for cultivation, 

1121 " The Effect of the Position of the Graft in Trees. — FioiiBS, G. X., in li Coltivahrs^ 
Year 60, pp. 403-465. Casale Monferrato, June, 1920. 

A wild plant, or one growing on its own roots, differs from a grafted 
plant in haxdiig more compact tissues with less water, less sugar and more 
add. It is to these differences, as is well known, that the tissues ow^e their 
longer life and their vigour and resistance to adverse conditions. Ac- 
cording as the graft is made at a greater or lesser height (on the branches, 
trunk, or root-stock, the amount of sap elaborated and therefore put at the 
disposal of the scion is greater or less, so that the inffiience of the stock 
upon the scion is stronger, or w’'eaker. 

When grafting is done on the branches, the abundant supply of ma- 
terials produced by the stock gives to the scion (on account of their 
greater acidity) superior resistance to parasites, and further, produce in 
the most easily-affected parts, such as the stems, variations which may 
take the form of a larger yield of fruit than that of the plant from which 
the scion was taken. The fruit is, however, often smaller and less sweet 
when completely mature, an<i frequently ripen later. 

On the other hand, if the scion is grafted on the trunk the wild stock 
has less effect upon it. The scion will bear fruit similar to that of the pa- 
rent tree, or even of better quality, but it will be much less vigorous and 
resistant, and not so long-lived as in the preceding case. 

The biological explanation of these differences has been confirmed, 
ill certain districts, by agricultural practice. In this connection, it will 
suffice to describe the measures adopted in Sicily for the control of gummosis 
of citrus trees, a disease that first appeared there about 1865 ( the attack 
being very severe for several years), and also those advocated by M. In- 
ZENOA, wliich were carried out in that island for the control of “ male della 
cagna, or root rot, of citrus trees. The latter were no longer propagated 
by cuttings and layering as before, but recourse was had to grafting upon 
a bitter orange tree growing on its own roots, or even to grafting on the 
shaddock. Shield or crowm grafting was adopted, but the grafts were 
made as high up the trunk as possible, and the effects were immediate and 
lasting. In the Province of Messina, especially, another method is usually 
adopted in order to render the stock stronger and the foliage of the sweet- 
orange graft more luxuriant : — A shoot is allowed to grow on the stock, 
wriiich is a bitter-orange ; this shoot like the stock, elaborates a sap with 
the qualities mentioned above, some of w'hich passes into the trunk sup- 
porting it. This sap rises from the' branches into the leaves, is distributed 
among them, carrying with it a large quantity of acids which give vigour to 
the tree, and also protect it from plant parasites, for the latter grow best 
in an alkaline sap, or one poor in plant acids. 
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1122 ~ Pollinatloa IxperimeEts witii Plums in California* — Hendrickson, a. H.,m 
A^ricitliural Experiment Station, Berkeley^ Cahfornia BttUetin, No. 310, Berkeley, 
July 1919. 

Poilination experiments were started in 1914 several varietes of 
plums under the auspices of the Division of Pomology of the Imiversity 
of California, in order to ascertain: 

1) \"arieties that are self-sterile ; 

2) Varieties that are self -fertile ; 

3) A'arieties that although not self-sterile, may benefit by cross- 

poiliiiaton ; ' ■ ■ . 

4) Varieties which furnish the best pollen for the various self-sterile 
x^arieties ; 

5) The relation of weather conditions to the set of fruit. 

The most important conclusions may be summarised as follows : 

1) The following varieties of Japanese plums were found to be self- 
sterile : Combination, Kelsey, Satsuma, Burbank, Wickson, Sultan, and 
Abundance. 

2) Climax, another Japanese variety is apparently self-feiiile, 

3) In general the earfy blooming J^anese varieties, such as Com- 
bination, Kelsey, and Satsuma are scantx^ pollen producers and not effective 
pollenisers, while the later blossoming varieties such as Burbank, Wick- 
son, Climax, Sultan and Abundance produce pollen in abundance. 

4) Clyman, Tragedy and probably also Grand Duke, are self-sterile, 
while Yellow Egg, and Pond according to one 3^ear’s data, appear self- 
fertile., 

5) Ail of the 5 European x’^arieties tested seem to be abundant pol- 
len producers and to cross-pollinate effectively. 

6) The French and Sugar prunes are self-fertile and therefore need 
not be interplanted wih other varieties, although, howex^'er, their yield 
may probably be increased, especially in certain years, if iiiterplanting 
is practised. 

7) Imperial and Robe de Sergeant must be considered self-sterile 

for practical purposes. ^ 

8) Sugar, Imperial and French prunes cross-pollinate effectively. 
Robe de Sergeant was found to cross-pollinate readily with Sugar and 
French, but no trial xras made with Imperial. 

9) The presence of bees in the orchard is ahvays an advantage* 
Exxn self-fertile x^arieties are benefited thereby. 

10) Climatic factors are probabh’ important in the setting of 
plums, but inx'estigatioiis are not suffciently advanced as yet to throw 
any 'light upon this phase of the problem. 

The following is a list of self-fertile and self-sterile plums : 

a) Self -sterile : Combination, Kelsey, Satsuma, Burbank, Wickson, 
- Sultan, Abundance, Chmian, Tragedy, YeUow Egg, Grand Duke, Imperial, 

Robe de Sergeant. 

b) Self -fertile : Climax, French, Sugar. 

c) Doubtful : Pond, 

[in«] , ' 
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1125 “ The Priming of Winter Injured Peach Trees. — Gl'nbersox, a. in UniikTSity 
of Illimis A^^riciUiuml Experiment. Station, Bulletin ^o. SiS, pp. 3.^8-394, Urbana, IF 
lino is, May, 1919. 

Laiiisuaiiy low temperatures of the winter 1917-18 caused serious in- 
jury to peach trees in southern Illinois. This included the killing of fruit 
buds and damage to trunks and branches. Discoloration of the inner 
w^ood, varying from light to dark brown wras the principal internal symp- 
tom, but ill most cases new sap w’ood was obsen^ed the following November, 
and this is therefore not ’ an absolute indication of the inability of trees 
to recover from winter injury. 

Trees planted only one 3^ear, and also those in high situations show^ed 
less signs of damage than older trees and those in lower localities, or 
those previously harmed by borers, giimmosis or starvation. 

Experimental work on the Elberta variety gave evidence that mode- 
rate pruning produced the best results from the standpoint of size, shape 
and openness of the trees, and in the number of vigorous fruit buds formed 
on strong wood, especially with the older tres. Nitrate of soda applied at 
the rate of i lb., per tree increased the amount and colour of the foliage 
only on the moderately pruned trees, and not on those pruned severely. 

In the case of June-budded or small yearling trees planted recently, 
the usual cutting back to whips is recommended. 

1124 -* The Orange ; A Trial of Stocks at Peshawar. — Robertson broww', w. {Agricni- 
tural Officer, North Frontier Province), in the Ao^ricnltuml Research Insiituie, Pma^ 
BtdleUn No, 03. pp. r-7, PI. NIX. Calcutta, 1920. ^ 

Investigations carried out in many gardens and nurseries throughout 
India, in the years 1905-11, led the w^riter to believe that failure has 
been caused by mistakes in the preparation of plants in the nurseries 
and unsuitability of stocks used. 

Accordingly, when orchards at the Peshawar Agricultural Station 
w’ere being laid out in 1911, the opportunity was taken to include a test of 
the orange stocks commonly used for the Malta and the Sangtara, in North- 
West India. Fifty plants were grafted on each of the following : Citrus 
Limoniim, Osbeck var. (“ rough lemon “ khatti ” or '' kharna ”) : Auran- 
tium, Einn. ('‘sour” orange, “ khatta narang ”, “ Seville orange”); 
C. Limommi, var. (“ sweet like”, sharbete or “ mitlia ”) ; C. Medica, 
Linn. gnlgnl ”}. An analysis of two samples of soils from the Malta 
(Ct chinensis) grove, and two samples from the Sangtara ( 17 . nobilis Lour.) 
grove, were made by the Imperial Agricultural Chemist at Piisa, and 
show a notable deficiency in available phosphoric acid. 

Summary of Concuusxons. I. The Malta . — Of all the stocks used, 
C. Limofimn Osbeck var. is the one w-hich gives greatest vigour and 
fruitfulness. 

The C. Limommi var. swreet lime ” is suitable in a small private gard- 
en only where a dwarf tree with a few oranges of high quality are desired. 
The stock is unsuitable for commercial groves. The other stocks are, not 
recommended. 
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11. The San^tara. — In almost all respects, the sweet lime, C* LT 
monmn var. is the best stock. The rest are not suitable. 

The stock and scion influence each other profound!}- In producing 
uigour and fruitfulness in the orange tree, and in fruit development gener- 
ally. 

The writer states that tests of stocks should be made wherever 
the orange is grown in India. 

VINE GioviTCG 1125 ~ A Test of Commercial Fertilisers for Grapes. — Gladwin, f.e., in the aVc^ 

Ym AiricU'ltimil Expcrimcni Station, BuUetiny^o. 45S, pp. 27-43, tables 6. Geneva, N.Y. 

Tan. loUi. 

Grape fertiliser experiments were carried out at the above Station 
from 1919-1918, the commercial fertilisers in use being:— nitrate of 
soda — dried blood — cottonseed meal — acid phosphate — sulphate 
of potash, and lime. These were applied annually in varying proportions 
to difierent plants. 

The tests show that nitrogen, phosphorus and potassium had a marked 
beneficial efiect upon wood growth, yield and quality of fruit. 

The first of these three elements w-as the most helpful both in wood 
growth and in the increase of fruit with larger berries and clusters. The 
foliage also after the first few years showed a better colour and size. 

Phosphorus and potassium ranked second and the check plat a poor 
third in this last respect. The two former increased the production of 
w^ood and fruit hut did not influence the quality of fruit to the same ex- 
tent as nitrogen.^ Potassium caused earlier ripening of the foliage than 
the other elements and gave more pronounced results than phosphorus, 
but the latter had a more beneficial effect on green manure crops in the 
vineyard. It affected distinctly as conipared with other materials, the 
growth of rye, barley, w-heat and cow-horn turnips, and it is believed 
that through the promotion of better growth of green manures, it will 
contribute in a measurable degree to the production of fruit and wood. 

Even though the same number of vine canes were tied up for fruiting 
purposes, the data show that the fertiliser plats produced a decided gain 
over the unfertilised. 

1126 - Summer Cutting of Haii-stricken Vines. — Sancino, f. 'a., in the Rmsk tU 

Ampclo%mfia Year No. 12, pp. 1S2, Alba-Eivonio, July 15, 1020. 

The author has been induced to unite this brief article on account of 
the heav}’ hailstorms which swept the departments of Alba and Mondovi 
during the last days of May 1920. 

The hail destroyed the leaves and damaged the shoots of the vine, but 
after 10-20 days, the remaining buds began to show^ new life and in a short 
time the vine was covered with many thin shoots which kept it alive 
but bore no fruit and were of little use for the next dry pruning so that 
no fruit was produced in the next year. 

The loss of fruit over two years can be brought down to one year 
by suppressing the fructifying shoots and pruning , to 2 buds the' gr^n , 
spurs, or better still by cutting at the main junction where the fruit shooth''-'^ 
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grow out, leaving 2 to 4. As the end of the season there will be a ’few long 
thick shoots that can be primed as usual and next year will produce a nor- 
mal yield. 

The pruning of the shoots of hail-stricken vines is best done in 
May and June, with slender vines but it can be left to July. If, however, 
it is done later, at the end of July or in August, the results will not be^ 
as good since the new shoots have not had time to develop wood. 

1127 - Direct Bearers leeommended for Venetia, — X^HCOXi, P., in U Aj^rkolfura 

viccnima, Year EH, No. 7 pp. 97-101. Vicenza, June 15, locn. 

The author calculates that 18 000 to 20 000 quintals of copper sulphate 
and 20 000 to 22 000 quintals of sulphur, costing about 8 300 000 lire are 
used annually in Vicenza to combat mildew and oidium on vines. 

Phylloxera spreads in this province with great rapidity and it is 
necessary to replace the present varieties by those able to withstand the 
attacks of the phylloxera and fungus diseases. After 10 years experience 
the author recommends direct-bearing hybrids such as Seibel No i, Sei- 
bel No. 2044, Seibel No. 1000, Seibel No. 2000, Seibel No. 60, Couderc 
No. 7110, Couderc No. 4401. These have proved resistant to fungoid 
disease, give good yields and are well adapted to the conditions prevailing 
in this province. All these hybrids are better than Clinton, W'hich formerly 
was extensively growni in the province of Vicenza and did great sendee 
there, but they should now be replaced by the afore-mentioned hybrids, 
wliich are more resistant and whose grapes are free from the '' foxy. '' 
The author also advises that a certain amount of the local “ Durella 
variety should be grown, as its wdne, rich in acid mixes well with that of 
direct hybrids which have plenty' colour and alcohol, but lack acidity. 

It is best to cultivate the ungrafted hybrids or to graft them on un- 
harmed vines wiiicli have a certain amount of resistance, such as Riparia 
Gloire de Montpellier, Rupestris du Lot, Berlandieri, Riparia X Rupe- 
stris 3309 or Riparia X Berlandieri 420A. 

The author concludes by citing the case of an iingrafted In'brid vine 
which has lived for 6 years in good condition in an area infested with 
Phylloxera, and of a good direct-bearing vine w^hich has been growing 
for 10 years at Montorso. 

1128 - World Hationing 0! Timber. Need for International Cooperation. — xxwin, 

A. ,H. pate Semor Conservator of Forests, Nigeria), in The Times Tyede Suppkmen!, vol. 

VI, No. ij2, p. 93, Eondon, 1920. 

In 1900 a warning note was struck at the first World's Foresters' 
Congress in Paris with regard to an impeding famine of timber throughout* 
the -world. All timber comes from two sources: (a) Forests or trees 
which have growm up untended or unplanted by man ; {b) Trees or forests 
which have been, planted, sown, or tended by the present or previous two 
generations of man. Up to the present time most timber has been obtain- 
ed irom the former type of forest, and only the smallest quantities' from 
the latter. 
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In the original or virgin forests, timber is cut from trees which have 
been growing at least 500 years. In so far as such forests are not replant- 
ed or trees do not grow again in that locality, man has used the capital 
growing stand'” of the forests, which cannot be replaced under a mini mum 
period of 40 or 100 years. In so far as the land on which the virgin forest 
stood is utilized for agriculture, it is lost for the production of timber. 
Thus, all through the world each year there has been an increasing dimi- 
nution of the w^oiid's potential forests areas. In so far as land is reclaimed 
and replanted fa little annually in France, Belgium, Germany, in x^rewar 
days) , there is an increase in the world's timber areas. How^ever , it wms a 
vein'' small amount compared with that taken for agricultural use. Generally 
speaking, w’e are gradualh’ using up the world’s accumulated growth of 
trees and forests of many years ; in other words, we are not planting, nor is 
enough forest growing again to replace that wdiich is annually cut down ; 
vre are thus living on the world's ‘‘ wmod capital. ” 

Europe's Position. — In Europe, Great Britain, France including 
Corsica, Portugal, Spain, Belgium, Holland, Denmark including Iceland, 
Spitsbergen, Germany, Switzerland, Italy including Sardinia, Greece, 
and Turke3% are large and increasingly timber-importing countries. The 
chief timber exporting countries are Norwa35', Sweden, Serbia including 
Montenegro, Dalmatia, Croatia and Slavonia, Austria, Plungary, Finland, 
Poland and Russia. C)f these it is doubtful how long Austria and Hungary 
wEl be able to expoit timber. Serbia will largeh" require her own timber 
resources for her internal development. Poland, once she is organized 
again, will scarcel^v have much for export. Thus Russia, Finland, and 
Sweden are the countries from w'hich greater exports of chiefly’' softwood 
timber may be expected. As the most accessible forests have been 
utilized alread}’, aim fresh supplies of timber will be obtained at greater 
cost than heretofore. 

E^'eii including Russian supp^lies, Europe was not self-supporting 
before the wmr, and obtained a large quantity of timber from Canada and 
the United States. In several countries, such as Great Britain, France, 
and Plelgitim, preparations are being made to replant devastated areas 
and reclaim fresh land b}' planting trees. However, the x)rodiice of these 
plantations will not be ready for the market for at least fifty years. 
The areas involved too are comparatively small, a few' millions of acres 
compared with the hundreds of millions of acres from which supplies have 
thus far been drawn. Summarizing the European position, even with 
great economy (as enforced by the war) the Continent is not self-supporting, 
and even with the most complete development of the Russian and Swedish 
resources, it is doubtful whether it would have sufficient for all its reqnire- 
ments. 

The Asiatic Coimiries. — In Asia we have: [a) limber importing 
countries, Asia Minor, Arabia, .Palestine, Mesopotamia, and Uliiiia ; 
and (^) Self-supporting countries, Afghanistan, Persia, and Java. Of these, 
Persia will soon be an importing countiyq once the trade of ' the country 
develops. The xemaining forests have yet to be property 'conserved 

luw] 
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and utilised to tlieir fullest extent. With a further increase of the 
population of Java, the demands for timber will increase, so that' even- 
tually she will become a timber importing country. Any industrial develop- 
ments in any of these countries will cause further demands for timber. 
Against this contingency we can place (c) Timber exporting countries, 
India including Burma, Ceylon, Siam, Indo-China, the Malay Peninsula, 
Sumatra, the Celebes, Borneo,, the Philippine Islands, Formosa, Japan, and 
Siberia. India and Ce^don export chiefly furniture woods and teak. It 
is doubtful whether in the future, with the development of internal trade, 
there will be any exportable surplus of softwood timber. Borneo, the 
Celebes, and Philippine Islands export timber chiefly to China. In the 
Philippine Islands there are 38 000 000 acres of virgin ard secondary forests 
capable of being used. This is one of the few of the remaining forest 
resources of the Imr Eastern world. J apan, with further industrial develop- 
ment will probably cease to be a timber exporting country. 

Australia. — Turning to the Continent of Australia, it is doubtful 
if Australia can become self-supporting for many years. Probably if the 
forest of the Northern Territory were exploited, that province would be- 
come an exporting countiyn Papua is a potential source of a great deal 
of forest wealth, at present largely untouched. It is estimated that there 
are 90 000 000 acres of forest. 

Africa. — On the Continent of Africa there are as timber exporting 
countries at present, Madagascar, the Ivory Coast, the Gold Coast, Nigeria, 
the Cameroons, Spanish Guinea, French Congo, Belgian Congo In the 
last five named countries is the greater part of that vast forest belt which 
stretches nearty across Central Africa. This will provide one of the few 
world's reserves of timber in the future. In the Congo alone out of an 
area of nearly 900 ooo square miles, one-hah is covered with a hea-vy 
tropical forest full of most valuable trees. Cheap form of transport and 
labour on the River Congo are necessaiy^ to make this available for export 
to other parts of Africa and Europe. Estimating a yield of only 500 cubic 
feet per acre, and taking the area at 400 000 square miles, or 256 000 000 
acres, a total stock is reached of 128 000 000 000 cubic feet of timber. Much 
of this amount is, at present, quite inaccessible as far as the world's chief 
markets are concerned. Smaller quantities are available in the British 
West African Colonies, as well as in the French Congo. 

North and South America. — Turning to North America, there are 
as self-supporting countries, Mexico, Alaska, some of the West Indian 
Islands. Sooner or later most of these countries will become timber import- 
ing countries with the further development of mining and other subsi- 
diary industries. The United States can be considered as only a self-sup- 
porting . country. At the present time, although a great deal of timber 
is exported from the southern States and those of the north-east, the country 
imports ever increasing amounts of timber, and especially pulpwood from 
Canada. Forest conservation is being rapidly carried out so that from the 
200 000,000 acres of forest reserved up to now only the annual increment 
will be cut. Even allowing for far more forest reserves and plantations, 

■ 
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the amounts of timber to be obtained from all these sources will be insiib 
ficient to supply the present requirements of the export trade, as well as 
the increasing demands of a growing population. 

Timber exporting countries are Canada, Newfoundland, Guatemala, 
British Honduras, the Republic of Honduras, Nicaragua, Costa Rica, . 
Salvador, Panama, Cuba and San Domingo. The Central American States 
export mahogany, cedar, and hardwoods, so that they are not so 

important in the world's economy of timber as the softwocd bearing areas 
of the temperate zones. It should be noted that 85 per cent of all timber 
at present used is obtained from coniferous forests of these zones. Ca- 
nada, and especially the province of British Columbia, is America’s 
largest forest reserve of timber. It is estimated that there are 160000000 
acres of merchantable timber lands in British Columbia : these would yield 
permanently 6 400 000 000 cubic feet of timber. Already supplying, 
to some extent, the markets of Australia, China and J apan, British Columbia 
will soon be called upon to export increasing amounts to the United States 
of America. 

In South America timber importing countries are Peru, Uruguay 
Argentine, and the Fi Ikland Islands. If all the forests of Argentine w^ere 
exploited she might become an exporting country. At the present -time, 
although she exports large quantities of quebracho wood and extract, 
she needs large quantities of softwoods. Peru might also become an expo:t- 
ing country if her more distant forests of the Amazon region were exploited. 

Self-supporting countries are Chile, Paraguay, and Bolivia. Chile 
exports a certain amount of timber, but also imports a good deal. Pro- 
bably, if all her forests were exploited she would become an exporting 
coountry. Owing to Bolivia's unfavourable geographical position she 
cannot at present export timber, the distance to the seaboard being too 
great. 

As timber exporting countries there are Colombia, Imuado'-, Vene- 
zuela, British^ Dutch and French Guianas, and Brazil. Up to the ])resent, 
it has been mainly mahogaii}^, cedar rosewood, and other hardwoods which 
have been exported. 

Brazil's Untouched Forests, — However, there are many hundred 
of species of soft-wooded trees in these tropical forests which are, at pre- 
sent, scarcely known or used. With the increasing world's denruicls 
for timber these will have to be utilized ; in fact, in Brazil the wo Id pos- 
sesses one of the largest remaining timber reserves ; there is probably at 
least an area of 640 000 000 acres of untouched forests, which contain at 
, least 320 000 000 000 cubic feet of timber of various kinds. Man^^ of these 
forests are, however, situated, on the banks of rivers 3 000 miles away 
from the ocean (i). 

The World's Timber Position. — Summarizing the worlds timber 
position, there are two big reserves, in Central Africa and South America, 
a smaller reserve in Canada, and still smaller reserves in the Asiatic islands 

(1) See i?,, Jiily-Aiig. 1920, No. 773. [EtJ.) 

[imj' 
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of the PliilippineSy Borneo, and Papua. During the war tlie Allies all co- 
operated in tlieir timber supplies, giving to each other what each rec|mred. 
The previous survey has shown that the world's requirements of timber 
can only adequately and econoinically be met by world rationing, and it 
is to the renewal of this co-operation 'that must be looked in order to find 
a starting point for the trading arrangements of peace. 

1129 - The Influence of Suckers on the Production ?Lnd Form of Oaks in the Pre“ 

serves. — Mm, E., in the Complcs midus dcs Smnccs dc V Academic d'A::,n’ciiUiirc de 
France, Vol., VI, No. 2.i,pp.505'5o6. Pari?, June 23 and 30, 1920. 

The presence of suckers is harmful not only because it results in a feeble 
and perhaps withered crown but also because they decrease production and 
change the form of the tree to the great depreciation of its value. The 
conical form tends to increase and so shorten the rotation period. The 
quality of the wood is affected by the disappearance of th* suckers as 
the presence of numerous dead knots cannot but depreciate the value 0! 
the wood. 

It is therefore desirable to prune the saplings as soon and as often 
as possible after clearing. Tong rotation periods help the suckers to 
persist because of the growth of shoots, and more time being giv. n for them 
to disappear. Tong rotations, however, increase the production and value 
of the coppices, besides favouring growth in length. On the other hand, 
the saplings disappear, as they cannot support a long covering, so that in 
any forest, selecting and marking becomes more and more difficult when 
the rotation period is 30 years 01 more. 

This can be remeded, still keeping to fairly long rotations by freeing 
the saplings, sooner, more frequently and more drastically. In order to 
succeed in this the saplings must be completely isolated so that there is no 
chance of their being overcome by adjacent shoots. Done in tills way 
the isolation also has the advantage of notably increasing their growth. 

If annular decortication (taking care to preserve the sap wood) be also 
practised, the production of useful wood will be greatly increased and this 
aim should be sought after more than ever and by every available means. 

TIVE STOCK AND BREEDING 

T130 - Bmeharis pteroaioides as a Poisonous Plant 0! the Southwest, United 
Stales.— Dwicht Marsh, C., Claw.son, A. B. and Eggle.ston. IV. \V. in the jMirnal of the 
AmcricanVelmnary Medical AssocUiiwn, Vol. EVlI, N. S., Vol. 10, Ko. 4, pp. 43o-'.i34, 
figs, 2. Washington, D. C., July, 1920. 

Various reports have been sent to the Bureau of Animal Industry of 
losses of livestock •apparently due to a poisonous plant in the forage. In 
1918, B. i)teronioides D. C. {B, ramulom [D. C.] Gray), was found abund- 
ant ill the Tincoln National Forest, New Mexico by EoGEEStON and 
where also, autumn and winter losses had occurred. This evidence led 
to some experimental feedings at the Salina Experiment Station to deter- 
mine definitely whether or not the plant was poisonous. Consideration 
was taken into account of the fact that vSeveral members of the genus grow- 
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ing in Mexico and S. America have been used in iiiedeciiie, and that, 
B, coriddioHa is a well know cattle poisoning' plant in Argentina, and also 
infects horses and sheep. 

It was definitely demonstrated that the lethal dose for sheep is nearly . 
I lb., and although not an actually toxic plant, it is of a decidedly danger- 
ous character. The symptoms exhibited in this case were not distinctly 
characteristic. 

The death of _ cattle in Southern Arizona and New Mexico can very 
probably be also attributed to this same trouble. A report received in 
1915 describes the following indicative symptoms in cattle: — stiff and 
jerk}^ action generally, and liability to fits When opened, the intestines 
were as if they had been burned with potash. In this particular case, 
the sample of weed which w^as considered tindoiibtedly the cause of tills 
effect was identified as the plant under discussion. 

The known range of altitude is from 4 000 to 7 600 feet, but is more 
commonly found between 5 000 and 6000 feet, and occurs from Central 
Mexico, through the Rocky Mountains of Western Texas, North to Central 
New Mexico and Eastern Central Arizona. 

1131 - Triglochin marliima. A Mew Stock-Poisoning Plant. Flijming, c. k., 

Peterson, N. P., Mieler N.R.,\Vright, I/.H.,ancinoucK:,R. C., in A^nmiUtiral Experi- 
ment Station, University of Nevada, Bulletin No. 98, pp. 6-22. Carson City, Nevada, 1920. 

In the autumn of 1918 the authors were informed that cattle had 
died in Southern Utah from eating a plant known in that region as 
goose-grass 'k This plant was identified as Trighchin maruima, generally 
recognised as poisonous. It does not seem to be distasteful to animals, 
which instead sometimes eat it greedily. This fact led the authors to study 
the toxic capacity of the plant. 

An analysis was made of an air-dried sample of the plant, and there 
was found 0.264 % hydrocyanic acid. Calculated to the original green 
weight of the plant, this is equivalent to 0.054 %. Poisondtis plants of 
this type appear to have an erratic action both in feeding experiments 
and also when animals are grazing at will. Apparently the grazing of sheep 
and cattle upon such plants has not been accompanied with fatal results 
in every case. Amongst the possible factors which contribute to the action 
of these compounds should be noted the physical condition of the animal 
when fed, the state of its health, and whether the food in question is taken 
upon a partially filled or empty stomach. 

Feedings made with T, maritima cut at different seasons indicated that 
the plant is toxic during the entire period of its growth. As regards the 
affected parts, the leaves have conclusively proved to be poisonous, but it 
has not yet been found whether the flowers are poisonous which, however, 
only make up a minor part of the total weight of the plant. The roots 
are so firmly held . down by their fibrous growth that there is little or no 
chance, of their being eaten., 

In the autumn of 1918 and in the spring and summer of 1919, 20 ani- 
mals were fed with fresh green leaves of T, maritime ; 7 sheep were poisoned, 
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5 of wMcli died* The weight of greea material required to provoke sick- 
ness varied from i ^ lb., to 4 lb., the average fatal dose being ap- 
proximately 2.4 lb. The irregular and apparently inconsistent action 
of plants containing hydrocyanic acid would render it difficult to state 
accurately just how much of the plant is required to encourage 
sickness. 

A further series of, feeding tests with cattle were made in spring, smii- 
irier and autumn with varying quantities of green goose grass. The 
results were negative. One of the animals ate* an average of 15 % lb. 
daily for 7 days with no bad effects. These results, however, should not be 
taken to infer that the plant is not poisonous to cattle. 

Further feeding tests were made with sheep and cattle to determine 
the toxic effect of various proportions of dry goose grass wffien put up in 
in hay and fed. Out of 13 sheep fed, 6 were fatal cases. The smallest 
amount which proved fatal to sheep was 2 % oz., the average fatal dose 
being approximately 4.64 oz. These tests prove conclusively that small 
amounts of the dried plant are extremely poisonons. As regards cattle, 
one feeding test was made with a yearling calf ; the result was fatal, 
in spite of the fact that only 7 oz., of T. maritima hay was fed 

Another series of feedings was practised in order to determine whe« 
ther small amounts of air-dried Triglochin, would be harmful when fed 
in small quantities and at varying intervals. One only of the animals 
was affected, which showed symptoms of poisoning after the fourth i oz., 
dose. Results indicated that there is little or no cumulative effect of 
small doses fed at short intervals. 

The authors have also made a study of typical cases of animal poi- 
soning and have made anatomical and pathological observations. The 
first symptom of sheep poisoning was abnormal breathing, usually very 
rapid, often as quickly as 150 per minute. In other cases it was, however, 
slow and deep. Abnormal breathing was often accompanied by trembling 
or jerking movements of the muscles which in severe cases would develop 
into spasms or convulsions. Fifty per cent, of the autopsy cases showed 
endocardial or epicardial hemorrhages, and 40 % a spleen that was dark 
and mushy. In general, the blood was darker, than normal and formed 
a clot that was somewhat soft. 

No experiments were carried out to determine whether it would 
be possible to cure the animals, but there is little hope in this respect, 
because, amongst other reasons the interval between the time when 
the first symptoms appear and the fatal results is too short to permit 
treatment. 

On the contrary, a great deal can be done to prevent poisoning : — » 
wet meadows where the goose grass is common should not be cut for hay ; 
the largest clumps should not be cut, or if cut, should be burnt when dry ; 
animals should not be put on pastures containing much goose grass 
when they are very hungry. 
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1132 ~ Tile Clieiiiieal Ixanimation of Three Species of Larkspurs. -- Beath o. a., 

in. of ]Tyomrn^ Ai'iicuUnnd Experintcnt SUilion, BullcUn No. 120, pp. 55-88, 

PI. Xi. Banimit*. Wyommg, June, nna. 

The subject matter is confined to general iiiethods employed in lark- 
spur investigation supplemented by such' data as seemed advisable to give 
an iiitelligeiit understanding of the facts. 

The three species under consideration were Delphinium glaucescens 
Ilybcl, D, Barbeyi Hath., and D, Geyeri Greene which clearly represent 
distinctive altitudes and habitats. The distribution and poisonous effects 
combined with characteristic symptoms with cattle affected (l) are indi- 
cated. This is followed by preliminary tests for the determination of crude 
alkaloids by the volumetric method. Reference is made to the compar- 
ative toxicity of each poison, and in the case of D. Geyeri and D. Barbeyi* 
the amorphous product was in each case far the most poisoners, 
Cheiiiicall}', the amorphous compounds were found to be quite stable 
substances. Oxidising reagents snch -as hydrogen peroxide, nitric acid and 
potassium permanganate had more destructive effect than the chemicals 
usually employed in plant analysis. 

Remedial measures. — The most advisable recourse according to 
the Bureau of Animal Industry U. S. A. is the injection directly into 
the blood b}’- means of an all-metal hypodermic syringe of the following 
remedy : — pliysostigmin salicylate i grain — pilocarpin hydrochlorid 
2 grs. — strychnin sulphate ^ gr. This formula would apply to an ani» 
nial weighing 500 to 600 lb. The Quitman » syringe has so far been 
found the most useful. The needle is most conveniently inserted in the 
shoulder. 

There seems little doubt that prompt treatment of animals poisoned 
by larkspur would result in the saving of most of the cases. 

1133 - The Welf Tim {IpomaeR calabra) and Reputed Poisonous Properties.— 
Wiirm, C. T. (Govcrimieiit Botanist), in the QuecnsUind Agricuitiiml JoHmul^Vol. Xlll^ 
Pt. 6, xip. ^260-272, pi. 2. Brisbane, Jtine, 1920. 

This plant is fairly common on the hard red soil of the Maroiioa 
District, and reports indicate that the tubers were used as food hf the 
aborigines. According however to the information suppled by Gunn, 
the author states that when sheep ate th^ vine they developed symptoms 
of indigo affected animals. This account was corroborated b}^ other 
practical stockmen. When the plant first comes up the stock can eat and 
fatten on it, but it is apparently the pod which does the harm. Horses 
and cattle ’were also attacked and the eyes dimmed. When the loins were 
affected, the results were disastrous. 

' The yam can be used as a potato and is quite a harmless substitute 
in 'this respect. 

The leaves of some examples of Ipomaea batatas have been found to 
develop at times hydrocyanic acid yielding glucosides, but the symptoms 
of this form of- poisoning are not identical to those ascribed to I. calahra. 

(i) See ivt, Jan. 1:917, No. 54. {Ed.) 
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Tile latter are similar to those generally associated with species of Swainsona 
ill Aiistralia and AsiragaUts in the United States, and other leguminotis 
genera, but has not, according to the author, been recorded for any spe™ 
cies of Ipomaea or other genus of the family Convolvulaceae. 

1134 - Poisoning of Cattle liy Feeding on Ergotised Faspalum. ~ Mitchell, D. T, (Ve- 
terinary I^csearch laboratory. Onderstepoort), hi the Journal of the Department of Agri- 
citliurc South Africa^ V61. I, No. 5, pp. 422-4:’6. Pretoria, Aug. 1920. 

Serious outbreaks were reported from various parts of the Province 
of Natal In the cases investigated, symptoms had appeared amongst 
the cattle grazing on paspalum pastures in the seeding stage, and a very 
large percentage of the heads of the grasses were infected with a fungus 
of the Ergot type This was identified by Dr PouB Evans as Claviceps 
Paspali wliich has been noted in other parts of the world to have similar 
efiects (i). 

A series of feeding experiments were arranged, and the ergot-infected 
paspalum was collected from old paspalum lands at the Government Ex- 
perimental Station at Cedara. The feed consisted of a mixture of seed 
heads and ripe sderoHa , supplemented by bran 'and chopped lucerne. With 
9 to 12 lb., of infected heads, a definite and diagnostic train of symptoms 
was produced, starting on the second day. Tliis varied in intensity 
from a slight inco-ordination of movements to complete paralysis and al- 
though in the majority of instances the natural cases were comparatively 
mild, the results produced experimentally were more marked. Recovery 
was noted to commence about the fifth or sixth day but was not complet- 
ed until 2 months after the feed was given. 

The condition was only observed to occur in cattle, and young stock 
of from 14 months to 2 years old appeared to be more susceptible than adult 
cattle. Horses, donkeys, sheep and goats grazed on the infected grass 
without developing any clinical symptoms. 

The treatment found to give most rapid results after the necessary re- 
moval from the paspalum lands consisted of a saline purge followed by 
a few days rationing on green lucerne or barley, the idea being to pre- 
vent further ingestion and to assist in elimination of the unabsorbed toxic 
elements in the digestive tract. Prophylactic measures consisted in reap- 
ing and collection of the grass during the fiowering season, at which time 
the material collected from the lands may be fed to cattle with perfect 
safety. Heavy stocking at the commencement of the summer before the 
flowering season is therefore advised. 

Dowered vitality due to ergot intoxication was considered to be the cause 
of a number of deaths from redwater '' which occurred amongst a herd 
of young oxen grazing on the paspalum area previous to their removal 
to the red-water veld. ”, 

The toxic symptoms mentioned are exactly similar to those observed 
by the American investigators, Brown and Ranc.x with guinea pigs but 


(i) See R. 1917? No. 829, 9^4, 1035 and 1179 ; i?.' Febrnarf i9?8| No. i79* 
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the commercial ergot extract C. f iirp%irea was found to produce no distinct 
ill effects. 

J135 - The Therapeutic Treatment of Sarcoptic Mange in Horses. — Crimi, p. in the 

A/nnali della R, Siazlone bperimcntalc per Ic malaUic infettive del Bestiame, Portici^ 
Voi. V. No. I , pp. 19-71. IVjrtici, 1919. 

The author recommends the following method for treating sarcoptic 
mange in horses as being efficacious, rapid, and economical. The.anh 
iiial should be shaved and then washed with a soft soap containing 4 % 
of creolin, and rubbed with an ointment composed of 25 parts (by weight) 
of flowers of sulphur 4 5 parts of tobacco extract (State brand) + 100 
parts of vaseline. The ointment should be applied to the animaFs flanks, 
one side being treated one day, and the other the next. Two days af- 
ter the second application, the animal ought to be washed with ordinary 
soap and wmrm water. 

1136 - Onchocercosis in Madagascar Cattle. — Chretien, a. in tlm Bulletin econo- 
miqm de MadMgascaf^Y^BX IKXllylAos. 1 and 2 (First and Second Half-years, 1920), 
pp. 47-50. Tananarive, 1920. 

Among the rare internal parasifes of cattle in Madagascar, there is, 
in addition to the amphistomata of the rumen and the filaria of the peri- 
toneum, a nematode, which the author, a veterinary surgeon, has found, 
often in large numbers, in nearly all the adult animals he ha-, examined, 
so common is this parasite that the author thinks he could almost say, that 
careful direction and minute investigation would have revealed its pre- 
sence in all the cattle submitted to him for inspection. He, however, 
adds that his researches (made in 1917-1918-1919) were confined to adult 
cattle from the north of the island which were slaughtered at the rate of 
100 to 120 daily to supply the Montagne d'Ambre canning-factory, near 
Diego-Siiarez. 

The nematode in question is an Onchocerca that was recorded in 1912 
by M. PiFTTRr:, who thinks it is the same as the Onchocerca bovis which 
he discovered, also in 1912, in cattle in France. 

The nematodes are located in the conjunctive tissue in the neighbour- 
hood of the ligaments and tendons, but not in them, for they seem unable 
to penetrate into the tissue of these latter. 

No symptoms of the disease are, however, noticeable in the living 
animal. The author never observed any trace of stiffness of the neck and 
shoulders, or any difficulty in walking, even when the cattle arrived at 
the factory, though most of them had just been driven four successive daily 
stages of 36 to 40 km. 

1137 “* Treatment of Retention of the Foetal Envelopes After Birth in Cows, — 
PiccioNEj G. in II ColUvatorc, Year lIKYlf No. 22, pp. 528-552. Casale-Monferrato, 
August, 10, 1920. 

^ The retention of the foetal envelopes (placenta, membranes) is an 
accident that frequently occurs after parturition in cows. It is often 
observed after abortion, whether sporadic, or epizootic, and as a result of 
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long and difficult calving. The special arrangement of the placental 
cotyledons in rnminants appears to retard the expulsion of the after- 
birth. 

The author mentions the symptoms of the retention of the after- 
birth and states that the various drugs usually administered to treat re- 
tention have but litte eSect, He suggests new methods of treatment : — 
(i) Friction of the dorsodumbar region accompanied with the alternate 
application of hot and cold plasters ; (2} injections of cold water into the 
umbelical vein of the placenta ; (3) massage of the uterus by way of the 
rectum ; (4) crushing the yellow bodies. Of these several methods, 
the first is not certain ; the second ought never to be used, but the third 
and fourth are efficacious because they induce contraction of the uterus 
which, after some hours, bring about the expulsion of the after-birth; 
they should be followed by uterine douches. The empiric method still 
employed in the country in Italy winch consists in attaching a weight to the 
portion of the membrane that has already been evacuated is harmful, 
because the continual pull produces a diphtheric condition of the niu- 
ciious membrane ol the vagina, or even necrosis, and may perhaps cause 
inversion or prolapsus; (5) repeated uterine douches are an easy and 
efficacious treatment ; (6) the best method, and that most used is the ma- 
nual extraction of the placenta followed by a douche of hot or luke-warm 
water, or the introduction into the uterus of 100 to 120 gin., of animal 
charcoal in the form of 10 gm., capsules, followed 3 days afterwards by a 
douche (Oppeumans' method). 

As a rule, farmers do not consider the retenton of the after-birth 
as a matter of much importance because it rarely endangers the life of 
the cow, but this is a mistake, because this accident, although slowly, 
and indirectly, causes losses in stock production that are far from negli- 
gible. , 

The author no longer administers drugs in treating placental reten- 
tion for they are quite useless ; he has recourse, hourever, to tonics, and 
to detachment by hand which, when properly executed, entails no risk 
but should be followed by repeated douches. To administer the douche 
all that is needed is an indiarnbber tube 1.50 m., to 2 m., long, provided at 
one end with an indiarnbber clyster-pipe tq be inserted into the ute- 
rus, and at the other, with a funnel to receive the liquid to be injected. 
A vine irrigation-pump may also by used, provided it is held, so that no 
air 'is introduced • into the uterus. 

The liquids for injection are : i % creolin ; iodine water (one 
spoonful of tincture of iodine to ■ i litre of water) ; a i % acqueous 
solution of carbolic acid ; i to 2 % permanganate of potassium ; etc. 
Weak solutions must be used, in order to prevent too violent con- 
traction, udiich might cause inversion of the uterus. In some very serious 
cases, the author used tepid well-water which, as it contains no specific 
germs, is not injurious, even when not sterilised, as Fubretti "has 
shown. 
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113S ReactioH of Mlife m Relation to tlie Presence of Blood Cells and of Speelfic 
Bacterial Infections of tlie UMer. — baker, j. c., and brei^d., ]=i.. v^. (Ncav York 

AL^riculhiral lixperiments Station, tVeneva), in The JunymiL of Biolo gic il Chcjw'atry^ 
Vol. XBIII, Xo. I, pp. 221-^35, Bibliography of iS publications, Baltimore, Md., 
Aiigiist, i'j 20 . 

In a previous paper {Journal of Biological Chemistry, Vol. XI/, P-345, 
igig) I/. L. SbYKB and J. C. BakEb have shown that decreased aci- 
dity of fresh milk is due to the direct filtration of blood serum into the 
milk as secreted. Because of the importance of this suggestion in explain- 
ing bacteriological and physiological problems, the biological data that 
have a bearing on this theory are discussed in the present paper. 

Ill support of this view it is pointed out : i) That this view is in harmony 
with the changes in composition that accompany decreased acidity ; 
2) that it is in agreement with the hydrogen ion concentration of normal 
milk (?H values 6.50 to 6.60) and that shown by blood serum (Ph about 
7.60) ; and 3) that it harmonizes with an increased CO2 content of the less 
acid milk, normal milk containing about 10 per cent, by volume of CO2 
and blood serum, 65 per cent. 

Further proof of the presence of blood serum was furnished by the 
presence of fibrin as shown by fibrin stains. This normal cpnstituent 
of blood does not appear in normal milk. 

The only observed chemical relation that was out of harmony with 
the view that unchanged blood serum caused the low acidity of certain 
samples of milk was the fact that no glucose could be demonstrated in 
several samples in which it should have been present in appreciable quanti- 
ties if this were the case. At that time it was suggested that further 
investigations were desirable. 

From the new data here given, and from histological and physio- 
logical considerations, it appears that a more exact statement ^of the 
case would be that the infection causes the entrance of a serous exudate 
derived by the gland cells directly from the lymph rather than from blood. 
This serous exudate is neither exactl}^ like blood serum nor milk. When 
the infection has proceeded to the place that actual rupture of the vCvSsels 
occurs, then unchanged lymph and blood would enter. The modifications 
in the secretions may be diie to a weakening of the secretory activity 
of the cells or the exudate may have a definite protective function against 
the bacterial infection, or both conditions may hold simultaneously. 

The processes involved are so complicated that it is little wonder that 
the matter is not clear even with the data at hand. It seems quite pro- 
bable, however, that the increased CO2 content of the iiiilk samples having 
a lowered qcidity is correlated with the entrance of bicarbonate from the 
blood The acidity of the milk would also be lessened by the entrance 
of increased amounts of basic phosphates or even of albumins. Changes 
in the secretion of the milk in relation to these substances could easily 
explain the changes in reaction actually noted without assuming the en- 
trance of excessive amounts of unchanged blood serum or lymph. While these 
chemical changes are stiU only partially understood, the' data "establish 

[im] 
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tlie fact that the modifications of the secretion are correlated with an In- 
creased entrance of the leucocytes into the lumiiia of the alveoli. Accom- 
panying this change in the secretory processes there also seems to be an 
increasing amount of wastage from the glandular epithelium. 

II3() - Studies oa “BeM"' (i). — Sergent, U. and Ookawki;, a. (Inbtilul Pasteur 
d'Algerie), iu llie Bullcfin dc la Socictc dc Patholodc E.xothjiic, Vol. XIII, No. 7, 
pp. 54 i- 5::!5 and 5 e 5 “ 5 - 7 ‘ Paris, I'jjo. 

I. — Expp:rimentai, infection of droimeoaries with Trypano- 
soma btwberum producing Dbbab. ” — This experiment was carried 
out for 2 years on some twenty dromedaries that were not obliged to work, 
and were given nourishing food. .The animals found to be healthy were 
inoculated with the blood of naturally infected dromedaries. The results 
show that experimental infection produces:-* 

(1) An acute pliase of the disease lasting 3 or 4 months with the 
presence during at least half that time, of trypanosomes in the peripher- 
al blood. The development of the parasites is always accompanied by 
a rise in temperature. 

(2) A chronic phase (lasting months and years), the trypanosomes 
making their appearance twice a month on an average. This chronic 
phase passes into a period of latent infection accompanied by a relative 
immunity to new infection. 

The only clinical symptoms characterising trypanosomiasis are: — 
(ii) Toss of flesh and debility, which reduce the dromedary’s resist- 
ance to pathological influences. Death is usually due to complications. 
(b) Abortion. 

II . — Heredity of Infection and Immunity of Dromedary 
Trypanosomiasis. — The authors conclude that female dromedaries 
transmit the disease to the foetus (which succumbs to it), during the acute 
stage of the malady only, Wlien in the chronic stage, they transmit neither 
the disease, nor immunity to it. 


1140 - Blochemia! Clianges in the Flesh of Beef Animals Receiving Insufiicient 

Nonrislmieni Moulton, C. R., in The Journal of Biolo'JcalChcmisii'y,\'olXl,llli 
No. 1, pp. 6;-7<N Baltimore, M. D., Aug. 1920. 

C. W, Greene {Journal of Biological Chemislrv, v. XXXIX, pp. 435, 
1919) sliow^ed that during the period of spawning migration, besides 
experiencing a loss of muscular tissue, these fish exhibited an im- 
poverishment of the muscular tissue that meant a loss of from 10 to 30 % 
of the protein content. The organic extractives nevertheless remained 
fairly constant and even increased under certain' conditions. 

In a second paper Greene (Ibid., pp. 457) confirmed the preceding 
results and showed further that the concentration of -aiiiino-nitrogen re- 
lative to the water content after an initial increase remained constant 
throughout the migration. He argued that the results indicate a storage 
of reserve protein in the salmon muscle. 


anatomy 

AND 

physiology 


('i) See R., Dec. 1918, No. 1368 ; June 1919, No. 747. {Ed,) 
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The author in the present case undertook experiiiients with a view 
to the determination of : i) Changes in the protein and other consti- 
tuents of the flesh ; 2) changes in the composition of the liver and blood ; 
3) changes in the size of the muscle fibres with the Hereford-Shortlioriis 
which had in most cases been ver>^ fat when young These were treated 
as follows : i) Allowed suflicient food to permit of a gain of % lb. daily 
(for 6 months) ; 2) kept at constant weight (for 6 and 12 mouths) ; fed so as 
to allow a loss of lb. daily for 6 and 10 months) i. e. until nearly dying 
of hunger. 

The analytical results presented in Table form ' indicate the follow- 
ing points 

Partial starvation does not cause a watery muscular tissue. Fat 
is almost entirely reabsorbed, while glycogen apparently is not. The 
character of the protein is altered by a removal of nitrogenous substances 
aiiiountiug to 10 % of the total nitrogenous material, and consisting 
of albumin nitrogen. The phosphorus content of the fliesh is reduced 
13 to 15 7o. 

The liver has a somewhat higher water content in the starved animal 
and a high nitrogen content. This indicates a, greater proportion of 
amino-acid and extractive nitrogenous substances. The glycogen content 
is not depleted. 

The blood has more water and less total nitrogen in the starved steer : 
the muscle fibres become very much smaller but still capable of function- 
ing- 

The data presented indicate a storage of protein matter in the mus- 
cles of the steer; 

riiEDS ' "" Straw as Cattle Fodder (i).— Chiappelli, R„ iu II GiornnU a RisimlUm, 

&ND FEEDING 'V'oi. X, No. 9, pp. 131-137 + I %. VercelH, Sept. lo, 1920. 

. In Italy, rice straw is usually used as litter and very little, as fodder. 
This is due to the frequent autumnal rains which make tbe presentation 
of it difiiciilt, and also to the fact that dry rice straw causes intestinal 
disturbances. The author shows how these disadvantages can be eli- 
minated. 

Rice straw differs from other straw in that it is harvested whilst still 
. green? when air-dried it has the following composition: — 

Rice straw is, therefore, relatively rich in the nutrient materials, but 
these become very indigestible when dried. This can be almost entirely 
^ avoided by putting the hay into a silo with a movable cover, under heavy 
pressure, as in the “ cremasco process (2). 

After harvesting and threshing the rice straw is spread in the stm 
for ,some days until partially dried, and then, put into a silo. In the silo 
it is mixed with other herbage, also partially dried, that can be harvested 
at the same time {3). The fodder is ready at the end of one month or 

(i) See i?., Jan., 1919, No. 115. 

(a) See R., Jan., 1919, No. 105. {EL) 

(3} See R. Oct. igso, No 886, [Ed.) 

'[ 114 #-! 141 ] ■ 



132 3 


FBliJDS AKD FKFBING 


Com-posUion of Italian rice strain air 'dr led. 



Novarcse 1 

; 

'■ Bertone 

Japanese 

IVIoisttire 

% 

14.3 

15-0 

/o 

15.0 

Digestible glycogenic substances 

17.3 1 

14.4 

14-5 

Fats : 

1.9 1 


1.4 

Nitrogenous substances . , . ■ ! 

4.4 ! 

3-7 1 

3.1 

Total nitrogen . 

46.3 i 

4S.4 i 

50.S 

Cellulose 

I5.S 1 

17.5 1 

15.2 

Ash . 

' 0.7 1 

0.6 i 

0.5 


less, and can be kept several montbs. It is best to add some concentrated 
food, suck as rice-bran cakes (" pula vergine di rlso when feeding rice 
straw to cattle. 


1143 - The Use of Some Salt Water Plants as Fodder, — paranjpye, h. p., m The As,fh 

cuUmal Journal of India ^ Vol. XV, Pt. Ill,, pp. 250-351. Calcutta, May, 1940. 

The fodder growing areas in the Ratnagiri district, Bombay, are poor 
and limited, and the cultivators have to fall back upon such plants as can 
iiatiirall}^ grow^ on the poorest of soil and take care of themselves. In the 
tidal rivers and creeks along the west coast also, there are immense areas 
which are covered with several kinds of mangroves, with grasses, and holly- 
like shrubs. These plants growr in salt water, and contain a considerable 
quantity of salt. They are, nevertheless, fed, even in normal years as 
green fodder to milch cattle, and if possible, also to work animals. The 
following examples are given: — 

I — The holly-like '' Marandi ” [Acanthus ilicifoliiis) — a spiny 
plant, 3 to 4 ft high, erect and imbranched The plant is generally cut be- 
fore its flowers, and chopped into 3 inch bits; then beaten with a strong 
rod to break down all spines. This is the. only necessary precaution in 
preparing the stufl for feeding Until the animal is accustomed to the 
new feed, a small quantity of ‘"bhusa” or cotton seed or any other simil- 
ar food may be added, but these additions may later be omitted. 

II. — Tl;ie “ tivir „ [Amcennia officinalis) — a large spineless shrub 
which covers large areas in the creeks, with peculiar roots which project 
ill large numbers above the surface of the mud. Branches of this plant 
may be cut and .fed to cattle. 

Ill --- The “ lavi ” [Aeluropas villosus), a small grass about 12-15 
inches long, growing in salt water mud. After cleansing, it is imme- 
diately fed to cattle, preferably to milch cattle, 10 to 15 lbs per aninial 
The quantity of this grass available is, however, limited. 

The first two plants are very common in all the creeks and rivers of 
the west coast of India. The cattle owners of the Kolaba, Thaiia and 
Surat districts 'are strongly recommended to use them as long as they are 
available, and thus increase the supply of fodder. 
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1 1. 1 3 - Fooi faille of Willow Leaves. -- hall, T. B. (Clieiiucal laiboratory, vScliooIof 
Agriculture and F.xpeiimetit vStation, Potchefstrooiu), in the Journal oj ihc Depattnwnt 
of AiiriciUiure^ SoiUh Africa^ VV»1. I, No. 5, pp, 456-457, Pretoria, Aug., i9::o. 

Analyses sliow that willow leaves are liiglil}' niitritioiis. The vsam- 
pies were taken at intervals of more than a week apart during the feeding 
experiment conducted by R. Bourcay with chickens, comparing the value 
of green willow lea-t^es with green lucerne. In 6 weeks the chickens fed 
on the former gained 2 lb., in weight over those fed on the latter, — an 
average gain of 2 -/g oz., per chick- The following Table compares the 
average composition' of dried willow leaves with that of some iiiiportaiit 
hays : — 


1 Araistiiro 

:j 

: Per cent. 

Willow leaves (air ; 

dried) ] 10.09 

I,,ucenie ! 8.0 

Cow Pea j 8.2 

Teff I S .2 


Crude 1 
rr*jleiu ‘ 

Cnuie 

Crude 

Fibre 

Carbo- 

hvdnites 

N. h\ id. 

.‘\sll 

Per Cent. 

Per cent. 

Per cent. 

j Per cent. 

Per ueiit 

15-37 

1 5-35 

i 19.50 

1 

i 

1 4^A 

i 8.94 

15.5 

2.4 

1 3 -I -8 

\ 30.6 

S.o 

13.2 

2.4 

30.5 

,39.6 

i 6.3 

6.0 

I, I 

i 33-8 

93-2 

: 6.7 


I 


It should be noted that the mineral composition of the ash is excellent 
for growing animals or birds silica 3.268 — iron oxide 3 692 — cal- 
cium oxide 31.360 *— magnesium oxide 12.620 — potassium oxide 9.926 — 
phosphoric oxide, 5.04 


1144 - Composition and Food ¥aiue of Tobacco Oil Cake. — Beo No. irr»; of ihist 

RemeitK 

1145 - Use of Silkworm Dejecta in Stock Feeding. — Ruitoni, in the BoictUno del Con~ 
sijio Proinnciale d*A<iriculttim, dci CArnsorzi n^jirari c ddrisiAulo ti'^n'coh provinciah di 
Sun Michele, Year XXXIII, No. 40, pp. 3. October, 2, 

Ill the regions of Italy where silkworms cultivation is of most import- 
ance; it is customary to feed their dejecta to the cattle, 

One ounce of “ seed produces 80 kg , of dejecta, the eomposi.tioii 
of which varies according to the stage growth of tlie silkwoian ; .as can 
'be seen from the anal3^sis by M. Girard: — 

PerccMage com po si lion of silkwonns dcjLXla, 


Moisture 

Nitrogenous luaHer 
Fats ....... 

Carbotiydrates . . . 
Inorganic matter . 
Cellulose ..... 




Afler moult 


12.10 

1S.2I 

0.79 

50.29 

8.88 

9.93 


I After the .!sl. moult 


9.70 

’^2.55 

0,63 

8.72 

9.1:2 
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Tlie composition of these dejecta gives tliem a veiy considerable va- 
lue as a siippleiiientary feed, but on account of their great absorbent po- 
wer, they should be given with caution They are very often feci without 
dietetic rules, so that they sometimes occasion intestinal disturbances in 
the stock. 

All the disturbances occurring in young animals, viz., an obstinate 
obstruction of the omasum, often manifest themselves when silkworm 
dejecta are used as a feed, for they have a strong dehydrating effect upon 
the mucous membrane of the stomach. The action of the dejecta is 
thus entirely physical, and if they are kept in good condition, no iU ef- 
fects due to their composition need be , apprehended. 

When fed to ruminants, these excreta ought alwmys to be mixed with 
other foods such as bran, beets, etc., and given in moderate quantities, 
preferably kneaded into a paste with wrater. Pigs can eat from 1000 to 
1500 gin. daily, either alone or mixed with flour, but always soaked in 
water. Horses prefer the dejecta diyq and they can be fed to these ani- 
mals mixed with barley or oats 

1146 - Sexual Neutralisation Obtained by Means of Orchilytic and Ovarlolytic Se* ■ 

rums. — R. (Dirc‘tl(.^re Istituto Zootecnico Uaziale), in tlie Annuli 

Year XXX, No. 6, pj). 3^3-325. Rome, June, 1920. 

After briefly examining the advantages and risks attendant upon the 
removal of the sexual organs, both in the case of the males and females 
of different species of animals, the author describes a new method by 
means of which the functiouing of the sexual glands can be suppressed 
without the necessity of a surgical operation. 

If cells or cellular extracts of heterogeneous species are introduced 
into the blood system of an animal, the organism reacts by the produc- 
tion of substances (cy to toxins and cytolysins) which cause the death 
and sometimes the actual lysis, of the cells of the type used in the injection. 

As a rule, these substances only act on the cells of the species of aiii- 
iiial from which the injected material was taken. Some, however, have 
a stronger or weaker action on related species, and also, in the case of 
animals of the same species, upon tissues other than those which produced 
the cytotoxins and cytolysins in question. 

The experiments consisted, in the first place, in preparing an orchi- 
lytic serum from the rabbit. This semm was preferred to an ovariolytic 
one, the object of the experiment being, if possible, to cause atrophy of 
the testicles in the animal injected with the serum, since atrophy of the 
ovaries could only be attained by slaughtering the females. 

A he-goat was selected to furnish the serum and was injected per- 
iodically with a nucleo-pioteid solution of the testicle of a rabbit. Of the 
5 rabbits subjected to the action of the senun, 2 died during the experi- 
ment : in another which wms killed after 15 days, the testicles revealed to 
the touch that a considerable amount of atrophy had been induced, and 
microscopic examination showed that the seminal ducts, though still 
recognisable, contained a kind of granular detritus. ' 
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The other two rabbits were subjected to, the action of the settim 
for 30 and 40 days, respectively. During this time, progressive atrophy 
of the glands of the testicles was observed. When examined, the test- 
ides proved to be to a great extent empty, that is to say, they only 
consi ted of the albuginea, coujunctive tissue, and a small amount of pa- 
renchymiatous .substance. 

Microscopic investigation showed a great alteration in the parenchyma, 
which was of a finely granular appearance, and in which the seminiferous 
ducts were difficult to distinguish, 

1147 - Researches on the Inheritance of Coat-Colour in Horses, in Denmark, — 

WxNGE, O., in tile Nordisk J ordbrugsforsknin^, Part. 5, pp. 1-30. Copenhagen, 1920. 

A study on the inheritance of coat-colour in horses based on data 
obtained from the pedigree register, and referring to about 1000 horses 
of the Jutland breed. Particular note was taken of animals with the 
3 fundamental colours black, bay, and chestnut, and also of white and 
spotted individuals. 

The facts observed confinn, to some extent, the theories of Wau- 
THKR and Wentworth, which however, in the author's opinion, are unne- 
cessarily complicated. 

The inheritance of the three colours can be reasonably explained 
by assuming a single fundamental colour for the three kinds of horses^ 
and by postulating the presence of 2 factors,, one R for chestnut, and an« 
other S for black. The simultaneous presence of R and S, both in the 
homozygotic and heterozygotic condition, would determine the bay 
colour. 

There are thus 4 kinds of bay, RRSS, RRSs, RrSS, and R r S s ; 
3 kinds of chestnut, R R s s, Rr ss, and rr ss; and finally, 2 kinds of black, 
T r S S and r r S s. 

Thanks to the large amount of material at his disposal, and by dint 
of careful examination of it, Wince was able to prove the truth of 
his theory, according to which, from the cross chestnut x chesttiiit, ■ 
only chestnut foals could be obtained, as has been acttially observed ; 
with black x black, both black and chestnut but not bay offspr- 
ing could be obtained ; while bay x bay give foals of any of the 3 
colours. 

Among the descendants of the ba}^ type, there may be some horses 
of the formula RR ^SS which, mated with mares of any colour, should 
give bay foals. vSuch horses have indeed been known; thus, Nobel No. 295, 
was the sire of 52 foals all of which were ba3’’S. 

The fact that, in the Jutland breed, black individuals are much more 
numerous than ba^^s, makes it probable that the formula for bay is ustially 
R r S s or R R S s, rather tiian R r S S or R R S S. 

On the other hand, the three chief colours occur in different shades ; 
there is also a factor for white, and one for spottediiess which are 
dominant a,s regards R and S. * , ' ,, 
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1 1 4.8 “ Contribution of Geaotics to the Practical Breeding of Bairy Cattie» — pearl, 

K. (Dcijattnient of Biometry and Vital Statistics, John Hopkins University*, in the 
Proc-sedi'ii^s of the Kaiiojial Acitdemy of Sciences of the Vnifed States of America, Vol. 6, 
No. j, pp. 225-233. Easton, Pa., April ipru. 

The authors' tests with regard to the egg production in fowls, and 
milk production in cattle, showed that the phaenotypic performance 
was an exceedingly unreliable guide to real breeding worth. The real 
value of the measure of an animal as a breeder is the kind of progeii3?* 
which it produces, and not the fact that the cow may have herself an 
enormous record. It has repeatedly been shown that a bull may come 
from ancestry of the diighest performing ability in respect of milk and 
fat production, but this is no guarantee that his own progeny will be great 
proaUcers. 

Nearlj^ 10 years ago the author began the intensive study of the prac- 
tical problems of scientifically measuring the breeding worth or value of 
bulls of the dairy breeds, at the Maine Experiment Station (i) and inaugu- 
rated the project of determining the transmitting power of every buH in the 
Jersey breed recorded up to 1916, as having two or more daughters whose 
milk producing qualities were known, as well as the producing abilities 
of the dam. 

This article gives a brief account of the scope of the work and some 
of its chief results. The author notes that, stated specificall}’ ii D d 
represents the milk production of a daughter of a given bull, and D n 
the milk production of the dam of this daughter, then the measure of this 
buiFs transmitting qualities for milk production in respect of this pair 
would be : 

Sire's transmitting power ^ Dd — Dm, 

A Table gives in detail the net average change in butter fat produc- 
tion of daughters as compared with dams, and enables the breeder to 
form a real judgment of the worth of various bulls which appear in the 
pedigree of Jersey Cattle. Reference is made to the complete paper 
which also discusses the relation of inbreeding, and the amount of Island bred 
stock, etc., to production and a summary is then given of the jchief 
results of the whole study : — 

There are 224 Jerse^^ Registry of Merit sires which meet the require- 
ments of this performance test for their transmitting qualities in milk 
production. Less than one half raise the milk production of their daugh- 
ters over that of their latter's dams. The largest number of the daughter- 
dam pairs is 39 for one particular sire Hood Farm Pogis 9th. 

Out of the 225 sires which met the requirements of the daughter dam 
performance test for transmitting qualities of butter-fat percentage, 
loi raised the latter of their daughter's milk compared with the percent- 
age of that of the dams of these daughters. 

The leading sire in this test raised his daughters on the average 
1.338 % of butter fat, and had two daughter-dam pairs. Hood Farm 

(i) See Maine Agr, Exp , Sia Ann, Report for i^ig, pp. 89-204. [Ed.], 

[II4S] 
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Pogis gth leads in the number of daughter dam pairs with 42, and raised 
the butter fat percentage of his daughter on the average of 0.243 % over 
that of the latter's dams. Out of the 224 sires, only 99 were found to 
raise the butter fat production of their darghter's over that of their dams, 
and only 69 out of 159 sires had sons which showed similar results. 

The sires are classified into two groups : i) inferior sires, when the}^ lower 
the milk production and butter fat percentage of their daughters as com- 
pared with the same variables in their dams, and 2) superior when showing 
the opposite results. The fact that 47 sires are included in Group I 
compared with 28 in Group^ II emphasises the need of exact knowledge 
of the transmitting qualities for the above mentioned percentages. 

Inbreeding coefficients show that the sires of superior merit have 
7.08 % of the greatest possible inbreeding up to the fifth generation. 
The inferior sires are inbred 9,65 % of the greatest possible amount (con- 
tinued brother and sister mating). An analysis of pedigrees shows that 
there is little or no difierence in the amount of relationship between the 
sire and dam of the individual bulls in the two groups. Amongst the 
Island bred Jerseys and the American bred Jerseys, the mean number 
of Island males and females in the pedigree of the wSuperior sire's group 
were shown to be 6.94 and 6.55 respectively. The animals which appeared 
in the pedigrees in the first case more than 4 times, or in the second case 
more than 3 times, had appearances in the pedigrees of the sires infe- 
rior in their transmitting qualities. This fact alone makes it clear that 
the appearance of certain famous animals in the pedigree of a gi\^en bull 
is no guarantee of that particular bull's worth. 

1149 - The Relative Importanee of Heredity and Environment In BeterminlBg the 

Piebald Pattern of Guinea Pigs. — Wright, S. (Bureau of Auiinai Industry, I’iiitecl 

States Department of Agriculture), in Pfoccedhi'S of the National sicademy of Sciences 

Vol. 6, No. 6, pp. 3::o-332, figs. 6, Easton, Pa., June, 1920. 

The Bureau of Animal Industry has been carrying on an experiment 
on the effects of inbreeding on guinea pigs since 1906. Twenty-three 
families were started successfully from as many pairs and were maintained 
wholly by matings of brother and sister. Another stock from the same 
source has been maintained as a control, without mating even second 
cousins. 

A number of colour variations were present in the original stock, 
although these consisted largely of tricolours, and most of them kept 
appearing during the. early history of each family as a result of Mendelian 
segregation. After a number of generations, how'‘ever, a certain colour 
became fixed automatically within each inbred line, and the families 
became broken into a number . of sub-families each characterised by a 
particular colour. 

As a supplement to more direct attempts to determine the' cause oi 
these variations in the pattern, it seemed desirable tO' find the relative 
importance of heredity and environmental factors. 

In this paper, only variations in the piebald pattern are considered, 
and the sexes dealt with separately. Only the dorsal areas are taken ' into 

[III 8 -II 4 &] 
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accotiiit. ' As the correlation between the amotint of wMte on the back 
and belly is 0.86, and the back contains the most persistent centre of 
colon, r (the ear region), and almost the most persistent white (the nose)^ 
the grades, based on the dorsal part only,^ are believed to be practically 
as satisfactoij as grades based on the entire coat, 

. Figtiies illustrate the distribution of grades of white in three^ of the 
inbred families, and in the control stock 1916 to 1918 curves represent 
the distribution of colour potentialities among areas in the skins. 

Two stocks were 9hosen for special study. One 'was the control stock, 
with random matings, (except that even the mating of second cousins 
was avoided). The other had since 1915 been descended entirely from a 
single mating in the twelfth generation. 

Inspection of the Tables given shows that sex makes no significant 
difference in the correlations. This is in agreement with the results of 
direct experiments. Reciprocal crosses between inbred families at the 
opposite extremes, produced practically the same result, the progeny 
being in both cases, almost exactly intermediate. Sex also makes no 
significant difference in variability. In the case of the means, there 
is, however, a sex difference. The mean and standard deviations are mea- 
sured on a scale in which unit}’' is the standard deviation of colour poten- 
tialities for areas within the skin of a single average guinea pig. E\n n 
the random bred types differ less among themselvs in this respect than 
the spearate skin areas of a single animal. 

The correlations between parents, between parents, and offspring, 
and between litter mates in random bred stock and a single inbred family 
(No. 35) 1916-1918 are tabulated, and also illustrated diagraiiimatically. 
There is evidently very little genetic variability' left in family 35, but a 
good deal in the control stock. The main differences which are not 
genetic must be due to irregularities in develoj^nieait due to the intan- 
gible sort of causes to which the word chance is applied* Variations 
which are due to inaccuracy in grading, and are therefore, merely appa- 
rent, cannot, however, be distinguished from those of this class. Checks 
have been made which indicate that apparent variability due to this 
cause is small in comparison with the large amount of variability which 
is found to be due neither, to heredity, nor to tangible enviionmental 
conditions. 

In a forthcoming paper, a method of estimating the degree to which 
a given effect is determined by each of a number of causes will be discus- 
sed at some length. 

The progeny of a cross between two grades of piebald are almost 
exactly intermediate on the average, and the second generation is only 
slightly more variable then the first. These results 'might be due to to 
groups of dominant factors with opposed effects. The most probable 
explanation is that dominance is lacking, and the author ' adopts this 
view provisionally. 

In the control stock, variations in pattern are determined, about 
42 % by heredity and 58 % by irregularity in development, leaving no- 

, Itun 
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fhifig for tangible enmonmental factors. In the inbred family, the corre- 
sponding figures are 3 % heredity, 5 % for tangible environment and 
92 for irregularity in development. The mean squared deviation due 
to each kind of factor can be found by applying these percentages to the 
total squared standard deviation of each stock, 

1 150 “ The Indices of the Horse, — Rouard, K. (Remount Depot at St. Jean-rrAiigely), ia 
tk.: Revhte vMerimme, 'V'ol, DXXIl, Series 3 , No. i, pp. 53‘)”34S. Toulouse, Sept, ipso. 
Tile index of compactness, and the dactylo-thoracic index have re- 
cently become of great practical importance. 

index of Compactness, — This is obtained by dividing the weight of 

p 

the horse by its height in centimetres.: IC = A better definition would 


be the following : the index of compactness expresses the weight of i cm., 
of height. Thus, if a horse weighing 620 kg.), measures 1.62 m,, its index 
would be 3.80, that is to say, each cm., of height weights 3.80 kg. 

It has long been allowed that this index was the ratio of the weight 
to the number of centimetres exceeding the metre. Thus, in the prex- 

ceding example, we should have 1 C = ~~ = 10. Whereas stud stations, 


and racing clubs 62 use the formula IC = — , the Remount Service uses 


IC = T- , because the commissions which studied the axtiUery-horse 

T— 100 

type before the war were of opinion that this index was the more mathe- 
matical. 


P 

In the following table, obtained with the formula IC it can 


easily be seen that instead of varying between 2.50. and 3.08, IC varies 
between 7 % in the case of light cavalry’’ t}"pes, and betwreen 8^2 ^.nd 
9 y2 in that of artiHer^^ horses. 


'^ype 

1 Height 

Weight 

1 ladex 
ol 

! Observation 

i ' metres 

hg. 

Compactness 

I^ight horse . - . 

■1 .. 

! 

; 3S0 

i 

i 

i 2.50 

1 Voting remounts 

Dragoon , . . • 

1.56 

I' 416 

j 2,60 

id. 

. id. . . . . T . 

• i 1-57 

! 431 

2.70 

Adult horses 

Cuirassier . . . . 

1.64 

500 

3.04 

! id. 

.Artillery . . . . 

. i 1.50 

450 

3.00 ' 

j Height between 1.50 m. and 
! 1.55 U 2 . 

id. 

1-57 

480 , 

3.07 j 

1 Height between and 1.66 m. 

1 1. 61 m. 

.'id. 

. 1 1.62 

500 

j 3 -o 8 

Height above 1.61 m. 

Draught . . . . 

. 1 1.60 

i i 

4S0 1 

1 i 

3.00 

• — 


The index of compactness gives information principaEy regarding 
size and volumetry ; given equal height, it is larger in proportion ,as the' 
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weight is greater, and inversely; in the same the weight being equal, 
it will be larger in proportion as the height is less, and inversely. When this 
is high, this denotes great density of the tissues, the mass, and the frame, 
all very important factors in judging a horse. 

The author basing his calculations on numerous weighings ahH mea- 
surements made in the cavalrv’' and artillery regiments, and in the remount 
stations, has endeavoured to determine the average value of this index 
of compactness in the different classes of Army horses. 

The limits within which the value of the index of capacity varies seem 
to be as follows:— 2.50 for light horses, 3.00 for medium horses, and 
3.08 for heavy horses. 

In some cases, the index is as much at 3.50, and not infrequently it 
rises to 3.70 and 3.80 in some large half-blood or draught stallions. 

Examination of the Table shows that the value of IC rises from that 
of the light categor}^ to that of the artilleiy^ horses, of the dragoon 

and cuiraissier mounts, and reaches its maximum in the heavy draught 
horses. This is natural, for the compactness of a horse depends upon 
the development of its muscular masses. The lower compactness index 
of the pure-bred horse, whether a light mount or a dragc n charger, is, 
however, not simply due to insufficient muscular development, but is 
a proof of the phA* siological fact that the strength and intensit}^ of muscu- 
lar contraction do not solely depend upon the number of the muscle fibre 
but also upon their quality and the richness of their nen-e suppi}^ 

The knowledge of IC does not serve only in judging an isolated indi- 
vidual, but very useful information can be obtained by obser\dng the 
changes that take place in this index in the same lot of young horses 
during one year. The extent of the increase and the rapidity of the change, 
show the value of the rations, the amount of work to be required from 
the animal, and the suitability of the district for horse-breeding. 

D.^ctylo-thoracix index (Idt.), — This is given by the proportion 
between the circumference of the cannon-bone and the perimeter of the 
thorax. The measurement of the circumference of the cannon-bone does 
not merely give us information as regards the region that is measured, 
but tells us much about the general development of the bones and tendons. 

The results obtained by the author from his examination of numerous 
horses are as foUo'ws : — 


Type 

Circomfer- 
; rence of 
i cannon- 
1 bone 

Perimeter ; 
of ' 

Chest , 

Idt. 

Ratio 

' ’ Observ’ation 

Eight hor-e . 

1 cxn. 

. . . . 1 18 

1 cm. 

I 72 i 

0.104 

■ I./ 9-5 


Dragoon . . 

. . . : 19 

I 78 ; 

0.106 

1 / 9-5 

j 

Cuirassier . . 

... I 21 

1 185 : 

0,108 ' 

• 1/8.S 


Artillerv . . . 

. . • i 19.7 1 

1 178 1 

O.IIO 

1/9 

Small: 1.50 m, 

id. . . 

• • • ■ ‘ 21 : 

X 82 

O.IIO i 

I /S. 7 

'Tall : 1.62 m. 

Draught . . . 

. . , i 20 

! ! 

on 1 

0,112 ; 

x/8.8 

' — 
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These figures confirm the data already accepted. 

The tenth part of the circumference of the chest should always be 
less than the total circumference of the cannon-bone, and never exceed 
I to 3 cm. ; if it is more, the animal may be considered as deficient in 
limb development. 

1151 - Cattle Breeding and Milk Prduction in Austria, — Commmimied by m. h,. 

EALLBRvy:^E^, A'^nctdtimil-E-Uiiineer, Austrian Correspondent of (he International Insti- 
Me of AyricuUnre. 

In the territory now belonging to Austria, the number of cattle con- 
% tinned to increase, although slowly, until 1900 ; after that year, it decreased 
gradually until the commencement of the war, since when it has rapidly 
fallen. The following data of the official census were taken from the 
Wirtschaftsstatistische Materialien fiber Deutschosterreich 1919 ”, publ- 
ished in the Oesterreichisches SiatisUschss Hamlhuch, Vienna, 1883, 1884, 

1903, 1913: " 


Tabib I. — Eeai of cattle in the Amirian Empire from 1880-1918. 


Region 

1880 

1890 

1900 

1910 

. 

1918 

Decrease 

between 

1910 

and 1918 

Bower Austria 

564 167 

554 153 

606 938 

609 509 

515 501 

n% 

Upper Austria 

555 155 

S53 074 

588 569 

552877; 476496 

14 

Salzburg ‘ 

149 581 

143 484 

1 I4I549 

128618; 120963 

! ^ 

Styria (before tbe Peace Treaty). 

! 663 173 

700012! 718841 

883 443 

— 

I — 

Styria (after the Peace Treaty) . 

1 ■ — 

— 

— 

476 499 

358 108 

25 

CarintMa 

' 258355 

247 557 

256 220 

222 383 

189 066 14 

Tyrol (before the Peace Treaty) . 

420 169' 402 989; 423 405 

412 667 


— 

Tyrol (after the Peace Treaty). . 


— 

— 

169 957; 159 39S 

6 

Voralberg. ■ 

61 115 

58231 

62 635 

58592: 43837 

8 


AS' is shown by Table II, the decrease in milch cows is still more 
serious than that in other cattle, 

Tabib II. — Head of milch cows in the Austrian Empire, 
in 1910 and 1918, 





Decrease 

Region 

j rgio 

I91S 

between 

1910 and 1918 

Bower Austria 

' 345 964 

254019 

27 % 

Upper Austria 

1 276 359 

230 145 

17 

Salzburg ■ 

! 70734 

205 615 

6352S 

10 

Styria (reduced) . • 

170 630 

17 

Caiiathia 

1 84371 

76310 

9 

-Tyrol (reduced) 

! 85312 

91 219 

7 

Voralberg 

i 33106 

29476 

II 
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This decrease in the number of cattle is due to difierent causes. Be- 
fore the war, cattle-breeding w^as hindered by frequent' epidemics of epi- 
zootic aphthic fever and by the spread of contagious abortion. The 
high price of cereals caused these crops to be more extensively cultivated, 
w'hereas the low price of milk discouraged milk production. The increas- 
ing use of fertilisers made cattle-rearing' appear supeihiious from the point 
of v-iew'of manure-supply, and caused horses to be substituted for draught- 
cattle. In many farms, the cattle were replaced by pigs, the latter being 
thriftier and more prolific. A large number of high mountain pastures 
were bought by hunters, w^ho replanted them with trees and kept them 
for hunting-preserves. (See H. Kaulbrxjnxkr : The Decrease of Small 
Rural Holdings and the legislation for the Control of this Phenomenon 
in Austria. International Institute of Agriculture, Monthly Bulletin of 
Economic and Social Intelligence, April 1920). 

As a rule, however, it was only the number of cattle that decreased, 
and not their quality. There was, indeed, an increase in live-weight and 
milk production ; therefore, the diminution in the number of head wmuld 
not in itself have been sufficient to render it difficult to supply Austria 
with milk. On comparing Austria with Switzerland, it can be seen how 
little the number of head of cattle had to do with the matter. Even 
when the number of cattle w^as at its lowest (in 1918), there were more 
of cattle per 1000 inhabitants in Austria than in Switzerland, viz. 333, 
as against 326 (See Dijeig, “ Zum Ernahrungsproblem Oesterreichs 'T 
in Wiener Klinische Wochenschrift, Parts 17 et seq., 1920). 

The conditions created by the war which influenced the number of 
cattle in a decisive manner, as w^ell as those indirect influences we have 
just mentioned, were of totally different character. In the first place, 
the scarcity of food due to the increasingly severe blockade, drove cattle- 
owmers to slaughter a much larger number of animals for their own con- 
sumption. Further, large quantities of hay and forage-straw were re- 
quisitioned for militaiy:^ purposes, and bran could only be bought in small 
quantities and that WoS of inferior quality. Other concentrated foods that 
had formerty been used in all the farms, often in considerable quantities, 
were not do be found, or onl^^ to be obtained in ver^^ limited amounts ; 
in fact, the brew^eries that foniierly furnished malt and brew^er's grains 
were themselves without barley wffiile no raw material from abroad ar- 
rived at the oil-factories. The cultivation of sugar-beets diminished ra- 
pidly and this entailed the decrease of pulp and molasses, both of which 
had previously formed an excellent and much appreciated feed for milch 
cows. The diminished and ill-nourished stock produced less manure, 
and the small quantity obtainable was employed solely for the fields, 
none remaining for the meadows and pastures. Again, as the scanty 
store of fertilisers was also reserved for the fields, the forage crops suffered 
from the lack of nutritive substances, and their 3delds were very low. 
In addition, bad weather prevailed throughout the war. As a rule, the 
weather was dry during the vegetation period of forage crops, which pre- 
vented them from developing properly and when the time for cutting 

[iisi] 



1334 


arrived, the rain damaged the hay, often entirely spoiling it. As most 
of the men between 17 and 50 had joined the colours, labour was lacking 
everv^where ; this was all the more serious because milking-machines 
and many other machines used in the dairy industry^ were almost un- 
known in Austria, and the old-fashioned construction of the cattle-sheds 
permitted of no labour saving devices. In a large part of, Austria, the 
cattle are all sta,ll-fed, so that labourers are required to cut, load, transport 
and distribute all the forage used. Ensilage so common in North Amer- 
ica, is hardly known in Austria. Beetroot pulp and crowns, which are 
the only’ feeds preserved in heaps, are not ensilaged, but i3Ut into pits, 
which is perhaps less practical from the labour point of %dew. Lack of 
labour also prevented the regular supervision of the meadows and forage 
crops, and of the drainage ditches, so that the forage suffered both in 
quality, and quantity. 

All these circumstances rendered cattle rearing very?' difficult in every 
respect. The great hindrance in the development of this industry w^as, 
however, the military requisition of beef cattle. When the stock of these 
animals was exhausted, it became necessary to fall back upon young ani- 
mals, and later even upon milch cows. The cattle owners sacrificed 
their cow^s in order to fulfil their obligations, though this was contrary 
to the orders of the military authorities. 

Before the war, Vienna was almost entirely supplied with meat by 
Hungaryq only a small quantity coming from Galicia, while the amount 
furnished by’’ regions which constitute the present Austria, was very lit- 
tle. In 1913, Austria and Galicia only provided 45 896 animals towards 
the consumption of Vienna which amounted to betw-een 4200 and 5000 head 
of cattle w'eekly (see Statistik dei Gemeinde Wien, fiir das Jahr 1913 
Vienna, 1915, and Br. Mbssner, Die Viehproduktion und die Fleisch- 
versorgung in Oesterreich-Ungam ”, Mimich, 1915). During the war, 
Hungary almost entirety suspended her consignments of cattle. None 
coffid be supplied hy Galicia, wffiich for years was the theatre of the war. 

It therefore devolved upon the Alpine districts (in addition to their other 
obligations tow^ards the military?’ authorities) to supply Vienna with the 
necessary’ quantity?’ of meat. This could only be done by greatly lowering 
the quality of the beef cattle, and by cutting down the meat ration per 
inhabitant to a considerable extent. According to the Wirtschaftsgeogra- 
pJusche Kdrten und Ahhandlung zur Wirtschaftskimde der Lander der ehe- 
maligen osier reicMsch-ungarischen Monarckie, Vienna, 1919, the average 
weight of beef cattle in igig^was 120 kg., as against 250 kg., before the war, 
and the 'weekly^ uiieat consumption per head was 0.125 kg., instead of 
1.54 kg. In the three summer months of 1920, the cattle sent to Vienna 
amounted to only 8gi8 animals from Lower Austria. ’ Many animals 
slaughtered scarcely weighed 80 kg. 

All these consignments of cattle had consequences that were all the 
more serious seeing that, owing to agricultural conditions, it was impos- 
sible to raise calves to make up the depleted herds. InXower Austria,, , 
out of 100 stock owners 35-8 possessed but one or two head of 
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cattle^, and liad neither the land nor the means necessary’’ for rearing' 
calves. 

Ihe^ handing over of the milch cows, in accordance with the pro^dsions 
of the Ireaty of St. Germains, was a particularly serious blow to agri- 
ctiltiire. 

The feeding conditions had become worse, pari passu wdth the decrease 
in the number of cow's, which had fallen a little more since the census of 
1918 ; this can easity be understood after all that has been said regarding 
forage production, and consequently the milk yield was affected, although 
the farmers tried to consign the inferior animals and retain the good 
milkers. 

To the author's knowledge, the milk production has fallen to at least- 
half the usual amount in all dairy-farms. 

The following, data, taken from the hooks of a large and w^ell- 
managed establishment, ma}’- ser\'e as an instance : — 


3913-10,14 2 SSo litres of milk 

icti ^ , . . . 2 J 5 i) 

1913-1916 . j iSS ® » 

1936-1917 2 393 D » 

3 91 7-1 <>18 - I 878 •> 3 

I'1i8-j919 I 3~4 3 » 


(These data refer to all the cows, and therefore include cows not in. 
.niilk and young heifers). 

This decrease in milk production is obsen^able even w^here the most 
scientific and modern methods of cattle breeding are adopted, and where 
only pedigree cows are kept, the inferior animals being rejected. Ac- 
cording to the JahresbertcM fur das Jahr 1918, the average annual milk, 
ideld of the cows under the supervision of the ‘"'VeibandderMurbodner- 
ilurztaler Viehzuchtgenossenschaften in Steiermark " from igio-1918 
was as follows : 


Years 


mik 


Fat content 
ox milk 


Blitter 


j kg. ■ Pei cent. ‘ kg. 

1910 : 1897 ; 4-04 ; S3.66 

1911 1957 ' 3-95 I §4-75 

1912 . . .■ • . I 2053 : 4.02 ; 90.16 

1913 ; 2097 ; 4.05 , . 92.80 

1914 • . I 2215 ; 4.03 I 97*53 

1915 I 2238 ' 4.03 I 98.50 

1916 : 2232 ; 3.94 I 95-98 

1917 * • i ■ 2152 i 4.01 I 94*26 

1918 , j . 2181 1 3.93 1 93.56 
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The highest milk yield of any cow tinder the supervision of the above- 

■Hientioiaed association was 

In I ’>14 

J) X'^in 

1917 

I91S 


5 35*3 

4 1)1 5 » 
4 5«o V. 
4437 


This shows the bad effect of poor feeding upon the milk production, 
even of the best milch cows. M. Stockoer, Secretary of State for Agri- 
culture, considers that the average milk yield of a cow has fallen from 
15 to 6 litres {*' Sitzung des osterreichischen Nationalrates vom Mai, 1920 
M. LowmNEEEB-RiJSS, Secretary of State for Food (see also his work 
entitled Ern&hrungswirtschaftlicke Gegenwartsprohleme, Vienna, 1920), 
estimates that the total milk production of the 915 327 cows possessed 
by Austria is only 11487000 quintals per annum, a miserable amount 
wben compared with the Swiss milk yield in the same year. In fact, 
in M. Schneider's work Darstellung iiber Erzeugung und Verbrauch von 
Nahrwerten in der Schweiz, published in 1917, the annual milk yield of the 
739 922 cows possessed by Switzerland is estimated at 24 705 000 quintals ; 
this high figure is primarily due to the excellent system of breeding and 
cattle-management that has been practised for centuries. 

To sum up. it can be said that the farmer obtains much less milk from 
his reduced number of cows, of which the yield has considerably diminished, 
than he could count upon if the sheds were full of animals. At the same 
time, his household consumption of milk has risen, owing to the difficult}^, 
and sometimes even the impossibility of procuring other food. The stock- 
owner also eats much more butter than formerly, when his pigs were fed 
on good concentrated food and produced more fat than they do to-day. 
Owing to the scarcity of other suitable food, the calves and other young- 
stock are given more milk than before, so that there is much less milk 
on the market, and the dairies receive scarcely of the amount sent 
to them previous to 1914. 

It should further be added that neighbouring countries, which for- 
tnetly sent their surplus milk (about 300000 litres per day) to Vienna, 
have prohibited the export of this commodity, which shows how serious 
a problem the milk supply of that city has now become. Whereas, be- 
fore 1914, Vienna, with 2 million inhabitants received on an average 
900 000 litres of milk daily, during the winter 1919-1920, it only received 
60 000, and in April, 1920, before green forage was used, only go'ooo li- 
tres (according to information furnished by the Milchwirtschaftstelle 
der Stadt Wien Similar or even worse conditions also exist in some 
provincial towns and industrial centres. 

In spite of the reduced amount of milk, the expenses of the in- 
dustry' have not diminished but increased, owing to the higher salaries 
and wages of the employees and labourers, and the greater cost of the up-' 
keep of buildings and of the feeding of draught animals. This increased 
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outlay, together with the high prices of food-stuffs and raw material, has 
contributed to the extraoidiiian,” rise in the price of milk. 

1152 - A Comparison Between Sheep-Breeding and Cattle-Breeding. — cmvix, r.. 

in the Journal d'A^^ricuUitri: prutioue, Yiiax 1,X.XK1Y, No. 42, pp. 30M'3 io. Paris, Octo- 
ber, 14, HjCO. 

The author proposes to see, when sheep or cattle are kept under 
similar conditions, which of them pays best for the forage consumed, 
He leaves out of the question sheep Ihdng under conditions suited to them 
alone such as on waste land, stubble, the poor pastures of arid regions, 
or on steep slopes. 

Whereas in the case of other animals their wants increase as their 
bodies grow, the sheep needs less as its body surface becomes larger. An 
ox 500 kg., in weight, requires when doing no work, sufficient food to sup- 
ply II 500 calories ; the surface of its body being about 6 sq. m., this 
means 1916 calories per sq. m. ; 10 sheep of 50 kg., also representing 
500 kg., of live weight, only need 15 000 calories, or 1153 sq.m.; which 
is about 60 % less per surface unit than the ox. 

The maintenance of 500 kg. of sheep requires food producing 
3 500 calories more than is needed for the support of 500 kg. of ox. 

Thus, the cost price of mutton is very’' considerably higher than that 
of beef. What is necessar}- is, that it should fetch a higher price that is 
, in proportion to its cost; this proportion is:— 

cattle ___ II 500 __ 77 
sheep 15 000 100 

Before the war, the current prices per kg., of live weight were ; 
cattle 0.75 fr 62.5 
sheep 1.20 fr. 100 

It paid better to feed cattle. The extreme and average prices at 
the markets of Ta Villette in October, 1920, were 

^ ._^2.3 _ 4^10^ ^ T 4 543 ^ jS 

4,40 100 5.70 100 6.96 100 

To tliis ninst be added the profit from the sale of the wool. 

It appears from these figures that it is quality that pays, and this is 
found in the ox, which was produced on .the pasture or on the farm with 
the same food as fed to sheep. In this comparison, the lowest prices need 
not be taken into consideration, for these are only paid for sheep to be 
exported, or for those that eat forage which is of no use to cattle. 


1153 - The Beeline in Sheep Breeding— Rew, sir H. in journal of the Ministry of 
A'^riciiliure, Vol. XXVII, No. 5, PP- 450-455. Eondon, Attgtist 1920. 

The author deals with this subject from the point ^ of \iew of statis- 
tical facts and economic tendencies and not from the practical standpoint. 
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The amiiiai rettiins summarised in quinqiiemiial periods show that 
the total stock of sheep in Great Britain has varied as follows, the num- 
bers representing millions 1870-74, 28.6 ; i875“79j “^*4 J 1880-84, 

25.3; 1885-89,^25.8; 1890-94, 27.6; 1895-99, 26.6; 1900-04, 25.9; 

1905-09, 26 3 ; 1910-14, 25.4 ; 1915-19, 23.7. This indicates the siib- 

^.tantial fall" during the present century, quite apart from the war period 
which is considered later. It should however be noted that the ,age at 
w^hich sheep are slaughtered is on the average now considerably less than 
it was fiftr^ 3"ears ago and it is evident that with the progressive adoption 
of this principle the number of sheep returned each year would' decrease'' 
even thotigh the actual number bred were maintained. This is obvious 
from the records of the average numbers of ew'es returned during the past 
25 3^ears, in millions : 1S93-99, lo.o ; 1900-04, 10. i ; 1905-09, 10.3 ; 

1910-14, IO.I-; and 1913-19, 9.6. 

A comparison is then made between the pre-war position and the suc- 
ceeding 3^ears up to 1919 of the total number of ewes and other sheep, 
the figures again representing millions : 1914, 24.3 ; 1915, 24,6 ; 1916, 
25.0 ; 1917, 24.0 ; 191S, 23.4 ; 1919, 21.5. 

There are three factors to which the recent decline of sheep breeding 
has been attributed : i) Special economic conditions ; 2) control of prices, 
distribution and sale hy the State ; 3) extension of arable cultivation. 

With regard to the first, this natural^ ensued owing to shortage of 
labour and increased cost of feeding stuffs, but it was in 1917 that the 
other factors were intoduced. The author states that if the State chose 
to take over the management of all the flocks, with all that this implies 
it could then determine regardless of economic considerations, how many 
ew'es should be put to the ram each 5’’ear, and thus control production. 
Otherwise the control of prices and of distribution must finally reduce 
the number of sheep kept. 

While the cost of production increased on arable land to a much greater 
extent than on grass land, the arable sheep farmer w^as prevented from 
obtaining the higher prices for the lamb and mutton produced which 
'Would have been fetched in a free market. But, if the importance of 
extending the arable area and increasing the production of cereals is 
recognised, it should also be recognised that one of the means which will 
assist in securing that end is to ensure that confidence be restored to the 
sheep breeding interest wdiich has for so long been the mainstay" of British ' 
agriculture 


1154 - Sheep In Tunisia. — Comptes Rendm de l^icadhnic d' Agriculture tie France, Yol. VI, 
No. 29, pp. 7x0-711. Paris, October, 13, 1920- 

The Minister of Foreign Affairs communicates a report made by the 
Resident-General in Tunisia upon the measures adopted in the Protecto- 
rate for the encouragement of sheep-breeding. 

On various occasions, Shows have been organised, with prizes in kind 
for the exhibitors of the best flocks of sheep for breeding purposes. In 
addition a model sheep-farm’ has been established at the Sidl-Tabet Stud 
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Station, lor rearing pitre-bred sheep of the Chatilloniiais i^Ieriiio, the 
Arles or Crau Merinos, and thin-tailed Algerian breeds. These animals 
will be ceded to French or native breeders, with a view to propagating the 
breeds of sheep most adapted to the soil and climate of the different re- 
gions. The General Directorate of Agriculture likewise proposes to es- 
tablish sheep-breeding stations in the best sheep-rearing districts, and 
when necessary to make an appeal for assistance to private owners of 
large estates. 

Finally, grants of land have been made in Tunisia to persons under- 
taking to keep sheep upon it. They are also required to construct shel- 
ters for their flocks, and to dig wells, in order to ensure a sufficient supply 
of water. 


1155 - Sheep Raising In Ontario, Canada. — Toolk, w., ami vSackvillk, j. p., in Oniario 

Depart nun It of Ai^riculian', Ontario Aj’icnltAiral Colle!;c, Bulletin 274, pp. 1-56. Toronto 
November, 

The number of sheep in the Province of Ontario in igir amounted 
to 1046456 ; in 19 1 1 the number was reduced to 742188. During the 
War period, owing to the enhanced prices for wool and mutton, the number 
increased to 972341. A general classification of the breeds is made ac- 
cording to fleece, the two classes being known as the medium wool and 
the coarse or long wool breeds. In Class I is included : Shropshire, South- 
down, Oxford Down, Hampshire, Sufiolk, Dorset Florn and Cheviot ; 
in Class II : Leicester, Lincoln, Cotswold and Romney Marsh. 

It is absolutely essential to maintain a good pure-bred sire which 
should possess all the best characteristics combined with proper type 
and conformation. In addition to this the ram should possess abundance 
of vigour and vitality. The fleece will depend on the particular breed 
to which he belongs, but in all breeds, the density, and quality and length 
should be taken into consideration. In selecting a ram preference is of- 
ten given to a twin, hoping by this means to obtain further twins. There 
is considerable difference regarding the age at which a ram should start 
breeding. In any case, flocks ranging from 6 to 20 will give satisfactory 
results provided they are judiciously handled, but a mature ram will care 
for a flock of from 40 to 50 ewes. 

The rams should be kept in good vigorous condition at all times of 
year. A short time before the breeding season, it is advisable to give 
a light feed of grain once per day, and a supplement of ration consisting 
of 2 parts oats -f- i part bran can safely be fed at the rate of i to 3 lb., 
per day per ram. The rams may mix with the ewes during the day time, 
but must be separated at night. 

The ewes should also be selected with care, and should show all the 
desirable characteristics, of fulness of form, strength and vigour, com- 
bined with feminine character. Those with broken mouths, defective 
udders should be discarded, and those retained should receive good care, 
SC' that when the breeding season comes they are in good condition and 
will give birth to lambs in a vigorous' way. 
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The feeds will consist in concentrates, roughage and, silage, roots and 
pasture grass. The concentrates which give the best results are : maize, 
gltiten feed, wheat (not often used owing to high cost), wheat bran, oats, 
oat hulls, bran etc., the following are also equally useful, but are given 
in smaller quantities barley, brewer's grains, malt sprouts, rye, millet, 
buckwheat, cottonseed meal, linseed meal, peas, beans, tankage, etc. ; 
alfalfa and red ^ clover are the two best roughage feeds. Maize silage 
is quite commonly fed. Pastures containing red clover, alfalfa and rape 
are the most satisfactory. 

The main feature in housing sheep during the winter is that their 
quarters should be dry, and free from draught. As the ewes must have 
plent}^ of exercise, a large yard should surround the pen. It is good 
policy to make as much use as possible of the cheaper, more bulky feeds. 
Dr}j" roughage in the winter, green forage in the spring and summer, prove 
satisfactory. For a regular summer pasture, it is advisable that sheep 
should be kept on land that is comparatively high and dry. Rape has 
always been regarded as an excellent pasture. When the pasture becomes 
very short and dry, lanabs will doubtless make good use of a light grain 
ration. The lambs should be separated from the ewes when between 
4 and 5 months old. A rape pasture makes an ideal pasture for lambs 
after weaning. 

Spring dipping is practised as a general rule immediately after shear- 
ing, and again in the autumn- In order to keep the flock in healthy 
vigorous condition, and obtain good quality wool, it is important that they 
should be kept free from ticks and lice. 

In order to obtain quantity and quality as regards wool, it is essen- 
tial that the flock be maintained throughout the year in good condition. 
A £ood growth of wool depends entirely on adequate nourishment and 
management in general. Wool produced during a period of sickness or- 
low condition of the sheep is bound to be weak in fibre. 

1156 Bureau of Animal Industry Range Sheep Experiments. — Marshall, p. r. 
in tbe Nitfioml Wool Grower^ Vol. VII, No. i, pp. 35-36, lOiT ; Vol. Vlll, No. i, ]»p. 5',5- 
37, Voi. X, No. I, PP- 17-rq, 19.20; abstract in Expen mciif Slaiiofi Record^ 

Vol. XEXI, No. 9, pp, R68-S69, Washington, D. C., 1920. s 

^ I. — ^HREAir OF ANIMAL INDUSTRY RANGE SHEEP EXPERIMENT. — 
A brief summary of some records of the experimental work with range 
sheep conducted by the U. S. Department of Agriculture at I/aramie, 
Wyoming. 

^ During the years 1910 to 1915, 72.8 % of the yearling ewes 
lambed, and of these 86.5 lambed again as two-year-olds. Of the ewes 
which did not lamb as yearlings 88.8 % had lambs the following ^^ear. 

For three successive years a lot of 17 ewes were hand-shorn and a ' 
similar lot machine-shorn, and for two years another lot of 12 were hand- 
shorn and a* similar lot macidne-shom. The records indicated that 
after two years, fleeces of sheep shorn By machine had increased in weight 
over the hand-shorn fleeces to an extent, which, in the author's opinion, 
can not be attributed entirely to closer shearing. Two years' records also- 
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showed heavier fleeces from folded than from plain-wool sheep, but the' 
wool was longer in the latter fleeces. 

II ~ Some experiences in breeding range sheep. — Tables 
are presented showing the relation of fineness of wool in Rambouillet ewes 
to grease weight of fleece and length of wool, based on records secured 
b}" the Bureau of Animal Industry of the IT. S. Department of Agriculture 
at Laramie, Wyo., in 1915 and 1916. It is also noted that the percentage 
of lambs produced was higher and the proportion stillborn or dead within 
a week was lower in the case of the Lincoln X Merino crossbreds than in 
the case of pure bred Rambouillets and Corriedales. 

Results of experiments with crossbred range sheep. — Re- 
sults secured by the Bureau of Animal Industry of the U. S. Depart- 
ment of Agriculture since the transfer of the sheep experiments to Dubois, 
Idaho, in 1917, are summarized. 

The Bg generation of the Lincoln X Rambouillet cross form a desir- 
able and fairly uniform strain for which the name Columbia is proposed. 
Each generation is mated inter se. It is thought [that after a few more 
generations the Columbias will be entitled to consideration as a distinct 
breed. 


1157 - Open ail Pig -Keeping. — - The journal of the Ministry of AyricuUnre.YoL'XXVll 

No. 5., pp. 450-457, figs- 2 London, August, 1920. 

Open air pig keeping has been successfully carried out in England on 
poor London clay which had been allowed to fall into ’bad condition, and 
was not capable of raising good crops. The animals are penned with 
iron hurdles or chestnut pales and it is found that i acre will carry 10 pigs 
for 6 months. These are treated like sheep and after the necessary pre- 
liminaries, are allowed to fallow unattended. Breeding is arranged to'*' 
suit the weather and so that the sows farrow in January and July. For 
sows with a litter, ylb., per day of concentrated food is the maximum al- 
lowance. The ration consists of the following mixture % : — fish meal 10 ; 
barley meal 28; middlings 20; palm kernel meal 40; , maize germ meal 10. 

No ringing is practised and the pigs are not fed before being turned out. 
Pigs born in midsummer 1919 were wintered on rape and given 4 lb., 
per head daily of the mixed meal and a fresh fold of rape every third day. 
In February they were put into an orchard and given an extra ration 
of 2 lb., of beans every week and in March, run wild over young wheat 
and winter peas and fed at midday with the 4 lb., ration as above. In 
April and "May they were folded on rye, with possible necessary additions 
of peas or beans, but never exceeding the 7 lb., limit. 

Catch crops are raised throughout the year, and rape, kale and clover 
are found the most useful in preference to rye and tares. It is claimed 
that pigs graze more closely than sheep. Many 5 months old' gilts folded 
on rape and clover with a 3 lb., daily ration, are fat enough to 'HU. The 
early January gilts farrow when 13 months old. There have been no cases 
of tubercle, and no deaths in farrowing. Ordinary winter weather has 
had no bad effects. 
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One of tlie most important effects is the beneficial effect on the land. 
In this particular case the whole of the agricultural position has greatly 
improved and heavy crops of corn are grown wlie e it was before im- 
possible. 

115S - Winter Rations for Brood Sows. — noBisox, \v. i., ia Monthly Bulletin 0/ B.e 
Ohio .Mrimliimii Experiment Station, VoL.lV, No. ic, pp, 363-368, tigs. 2. Wooster, 
OMo, 1919. 

Three experiments are reported involving comparisons of supplements 
to maize and legume hay as winter rations for pregnant sows. They were 
begun in December, 1915, January, 1918, and January, 1919, respect- 
ively, and each sow was continued on the experimental rations until 
she farrowed. The combined result (including those from 3 lots, one fed 
on tankage, another linseed meal, the third skin milk and the last oats) 
are summarized as follows:—- 


Comparison of supplements to rations for hrooi sows. 


Supplement 

i 1 

i 8 

1 X 

\ 

1 1 

1 1 

Daily ration ! 

Weiglit 
per sow 

Daily gain | 
per sow j 

Pigs per litter j 

ll'l 
'ii a 
■' 2 . 

Daily cost 
of rations 

Groxuld 

com 

Supple- 

ment 

^ ii 

« ^ 1 

Sf'S 

A 1 


Final 

i 

0 

1 
t> ' 

i ^ 


1 1 

I lb. 

; ' lb. 

lb. j' 

i 

lb. 1 

lb, 

lb. 


I Tb. j 

cents. 

1 cents 

Bone 

i ' i 

' i 14 i 

i 

i 4-^2 

■ 

j 

2.551 

398.7' 

450.0 

0.60 

I 12.6 

1 

I 2.27! 

12.6 

9.2 

Tanlcage 

•i 37 

j 3 - 75 ; 

0.31 

2 . 55 il 39 r .9 

1457*41 

0.84 

1 1 1.9 

: 2.24; 

i 13.6 

i 7*3 

Eitiseed Meal . . . . 

• i 7 

1 5 . 24 ' 

0.37 

i. 53 i 

398.9 

j 479 * 3 | 

0.S7 

1 10.2 

1 2.45 

i 16. 1 

1 S .4 

Skim milk 

•! -xs 

1 4.23 

iio.14 

'1.87! 

405.6 

496.2' 

1.22 

i II.O 

! 2.31 

1 

! 7.3 

Oats . . 

• 1 7 

1 , 

2.47 

: 2.47 

1 

j. 1 - 54 1437-7 

1504*7 

i 0-85 

11,6 

: 2.29 

s'!! 

i 7*0 


*** Gross cost less value of daily gains at 13 cts a pound. 


Maize was charged at 2.5 cents a lb., oats at 2.25 cents a lb., skim imlk 
at 60 cents per 100 lb,, linseed meal at $80 a ton, tankage at $ no a ton, 
and hay at $ 20 a ton. 

The author holds that sows should gain in body weight during gesta- 
tion, and points out that seemingly expensive rations may in reality 
be cheap if, credit is given for gains. It is also noted that oats when low 
in price with respect to maize may be used as a partial substitute for the 
latter. 

1159 - The Economic Position of the Poultry Industry. — Baowx, e., in The jommi 
of. the Ministry of AgricuUtpre, Vol. XNVII, No, 5 , pp. 458-462. I^ondon, August, 1930. 
The main factors in the increased prices of eggs and poultry in Eng- 
land, especially the former, are the great decrease of imported supplies. 
The following Table prepared from figures given in the Trade and Navi- 
gation Returns of the Board of Trade, demonstrates this facte — '• 

; [irw-iiw] 
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Country 


Rassia 

Denmark . , . 

Germany 

Netlierlands 

Prance . 

Italy 

Austria— Hungary 

U. .S. A. . . . . • 

Egypt ......... 

Canada 

Other Countries 

Tola] , . . 


Decrease per cent. 
Great hundred of eggs. 


ill Thousands 

Poultry, dead. 

of Gt. Hundreds 

cwt. 

1913 

1019 

1913 

19x9 

II d 53 


119 944 

8 

421^5 

1638 

•— 

— 

5 T -1 

— 

— 

— 

977 

— . 


: — 

702 

6 

31 175 

3 083 

8.^6 

— 

« — 

— 

884 

— 

26 67-^ 

■ — 

6 

I ^09 

54 ’^^2 

100 512 

I 096 

759 

— 


2 

I 477 


' — 


355 

46 430 

43 964 

21 580 

5 <^‘^4 

278 465 

147 507 


73.S .... 47.0 


The three countries which have sent the greatest volume of supplies 
since 1914 are Egypt, Canada, and the United vStates, As far as can be 
anticipated, imports from the two first will continue unless prices fall 
very heavily but it is unlikely that the same quantity will be received 
from America. As the imports from all three in 1919 only represented 
17 % of the total imports of 1913, they do not present a vserious factor 
in competition with the home market. Before the war 56 eggs per head 
of the population were imported, while in 1918 and 1919 the imports 
were respectively 7 and 14 eggs per head. This indicates not only the 
imperative need for production to meet the shortage of imported sup- 
plies, but also to provide for an anticipated increased demand. In the 
opinion of the author, an increase of about one and one-third of the total 
number of adult fowls would make up for the reduction in imports. Ex- 
tension of production is advocated on an open range where the costs 
of feeding and equipment are comparatively low One of the effects 
of the war has been to stabilise commercial poultry farming for egg pro- 
duction and economically this aspect of the industry is one of the most 
promising and has encouraged the idea also of domestic poultry keeping. 
The high prices obtainable for stock may be held to have comsiderably 
strengthened the position of breeding farms. 

There is, however, a comparative lack of knowledge and a need for 
extension and development of scientific experimental work and inquiry 
into the causes of and prevention of diseases. Efficient training and 
instruction among the rur ah population is very much needed,, and the 
proposed National Poultry Institute should be worked on these ' lines. 
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1160 - fbe Boiirbomais fowl — Brechf.min, in tlie Jotmuil d' A>f;riaiMtm pratique^ 

Year I^XXXIV, No. 42, pp. 3 ^ 4 - 315 , plate, i. i'ariB, October 14, 1920. 

THs hardy breed, which is well suited to the country, does not thrive 
in small runs, hut does well if it has a fairly extensive range. It made a 
tentative appearance at poultry-shows previous to the war, hut attracted 
little attention. At the last Show of the Central Society of Aviculture 
in Paris (held at the Grand Palais), it was awarded the prize of honour. 

The Bourhonnais fowl, as met with in very widely separated districts 
of France, is a white bird with ermine mantle. The Eourboitrg race in 
the North and many of the Gatinais fowls also have this plumage, but the 
actual type In question at present is especially common in the valleys of 
the Allier and the Loire, v?hence its appellation of Bourhonnais. 

The Bourboiinais Club has recently fixed a standard, of which the 
most characteristic points are given belown 

The cock should be strong, but elegant and active, not heavy ; head 
average size ; heak strong, white, striped or marked with black ; eyes 
lively, orange^red ; comb not over-developed, simple, of fine texture, very 
straight and detached from the beak, having 5 to 6 very regular and dis- 
tinct notches ; ear lobes medium-sized and red ; wattles average, fine in 
texture; neck is rvell-proportioned to the back, which is long and 
broad ; chest broad and deep ; wings not over-developed, but strong ; 
legs powerful, free from the body ; lower part of leg rather long of pinkish- 
white colour ; tail of average length forming a good continuation of the 
line of the back ; toes 4 in number and claim of same colours as beak. 

The hen has the same characters as the cock, with the usual sexual 
differences, i. e., rather smaller size, comb smaller and often hanging down 
during the laying season. 

In both sexes, the plumage is entirely white, except the feathers of 
the mantle, which are hatred in the centre ; in the cock, the tail is black, 
with a white border on the edge of the large and median feathers. The 
mantle of the hen seems darker, the feathers being striped with black 
rather than barred ; the tail is black wdth some white stri2)es. 

1161 “Feeding Fowls on Groundnut and Falm-Oil Cakes. — Cottin, in jonmul 

. d^A^ricu-Uiire pratique, Year 84, No. 41, pp. 296-29S. Paris, October 7, 1920. 

For 25 years, the author has been giving his fowls (which he keeps 
in a pen), cakes wdth a high nitrogen content, and for the last 4 years, he 
has fed them exclusively on this fare, consisting of % groundnut cake, 
and ^/3 palm-oil cake. The birds never get grain of any sort, the only 
addition ever made to the cakes being a little bone-meal. Each fowl 
consumes daily just under 100 gm., of the mixture, the daily ration 
costing 6 centimes. As 25 fowls lay on an average, 10 eggs a day, the 
net cost of the eggs is 15 centimes each. The quality of the eggs leaves 
nothing to be desired. 

Further, these nitrogenous cakes make the birds grow more quickly 
than the other, dearer foods usttally given to poultry (wheat, buckwheat, 
rice, bran, potatoes). 
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Ducks also greedily eat groundnut and palm-oil cakes, and grow very 
rapidly when fed on them. 

1 162 - Extraorilnary Early Laying of a Black Bresse Hen* L^t Revue avfcoie. Year 

XXX, No. IT, p. 6. Paris, November i, 1920. 

M.me M, D. Brun, iiiember of the Central Avicultural vSoclety of 
France, mentions a case of extraordinarily early lading on the part of one 
of her pullets. The bird, which belonged to the black Bresse breed and 
was hatched on April 12, laid its first egg on J uly 8, that is to say, when 
less than 3 months old. This egg weighed 35 gm., and those the bird laid 
afterwards weighed as much as 37 gm. At the end of October, the fowl 
had already laid 52 eggs. 

1163 - Expsriments in Crossing Pea-Fowl. — - bi.amiw, t. in the Revue ffiiisioire 

natnrclle appliquee, Part. IT, OrnWiuloiili'- Aviciilfure, No. 2, piK Paris, PclTnniiy, 

1920. 

After having bred black pea-fowl {Pavo-crisiatus var. nigripennis 
for twenty years, the author obtained a black and white male. The lat- 
ter, on being mated with females of the same variety and of the usual 
colour, produced perfectly white peacocks and pea-hens. 

When mated with a white cristaPm female (from another, brood), 
it produced 2 male and 2 female cristakis chicks. These being mated 
together, their ofispring were nearly all ordinary crMaMs individuals, 
bxit there was one normal ^ 

The hybrids resulting from crossing a Javan male (,P. mntic‘us) with 
a cr {status pea-hen showed intermediate characters. ThCvSe hybrids were 
perfectly fertile when mated together, or with individuals of the original 
species. The offspring of the hybrids that had been mated together 
resembled their hybrid parents, and did not revert to either of the two 
original types. 

The mating of one of these hybrid males with a white nigripennis 
female produced : — 

(1) A male resembling a male crisiatus or nigripennis with a small 
zone of brown feathers barred with black on its back similar to that found 
in the centre on the back of the pure Javan male, or in the young of that 
S'pecies. 

(2) A female resembling a cr {status female, with the lower part of 
its body imperfectly pencilled. The yellow skin, on the head of the J a- 
van pea-fowl, which persists in the hybrids, had disappeared in the case 
of the last two birds. 

The results of these experiments is, in the author's opinion, that 
nigripennis is a variety of crisiatus due to melanism about to turn into 
albinism. 

A cross between cristatus and nigripennis does not give any inter- 
mediate forms, but reproduces' one or other of the parent forms,* as occutvS 
in crossing the white Arctic goose [Chen hyperhoreus) with tlie l>liie spe- 
cies [Chen coendescens) . 
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i,]4 ^S sericulture 



Yeais 

UroducLion in kg. 

Value in francs 

1914 . . . 


j 5 067 000 

19 908 000 

1916 . . ■ 



1 2 024 000 

igiS . . . 



22 257 000 

1919 . . . 


1 

20 I 2 I 000 


The \'altie of the cocoons, however, has greatly increased, although there 
lias been a great dimiimtion in the number produced. 

During the first half of the nineteenth century, cocoons only fetched 
from 3 fr. to 4.50 fr. per kg. The scanty supply in 1858 raised the price to 
8 fr., and it retriaiiied at this level for ten years, to sink again, in recent years, 
to 4.25 fr., jper kg., in 1916, 7.38 fr., in 1918, and 7.53 fr. in 1919. 

The decrease in the number of cocoons produced of late years may be 
attributed to the m^ar, but how can it be explained in times of .peace ? In 
1913, France produced 500000 kg., of raw silk, and consumed 5 109000 out 
of the 7 545 000 kg., imported. The large demand and ' the small supply 
should have increased the price of cocoons. The latter, on the contrary, fell, 
owing to the introduction of Asiatic silk on the market. This Eastern influence 
was especially manifested by the importation of raw silk produced in the 
Far Hast by factories that emplo3"ed European methods. To such a large 
extent was this foreign .silk used that, whereas in 1875 there were 27 250 
reeling basins, .in 1888 there wrere onl\" 10 300. Further, the following 
figures, giving; the amount of cocoons imported, show the decrease in the 
w^ork ; 


Ycais I Weights o( imported eocooii.s 


1897 . . ! I 201 541 

1901 I 366 5S2 

1905 I 182502 

1906 r 685 1 14 


111 1913, the import of cocoons rose to 464 900 kg., supplied by Turkey, 
Russia, Spain and the French Colonies. If, however, hopes be enter- 
tained that the spinning industry wiU improve, there is little chance of im™ 
proveriier.t in sericulture. 

The following Table shows that the latter continues to decline. 

The high prices (107 to no fr.) paid last April at Marseilles for picked 
cocoons from the, East suggest that the, industry will recover, for it is anti- 
cipated that the native cocoons of next season will fetch 15 to 20 fr., per kg.’ 

It must not be forgotten that sericulture is an industry that is only 
possible where labour is cheap. For this reason, it ought to form one of 
the occupations of the colonies, which would send the, raw material 
to Paris. 


flics] 
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Yea IS 

Number of silk-worm 
j rearers 

silk"W0im effgs put 
to incubate 

(ounces of 25 grammes) 



128 000 ’ 



125 244 

• — " 

IQOS . . . . ' . 

123 S04 

187073 


99 000 


1914' 

«3 5^5 

108943 

1916 

52 758 

61 765 

lOiS 

60 057 

67 136 

1919 ■ 

52 041 



II. — Tlie condition of the French silk industry at the present time is 
characterised by (i) The decadence of national sericulture ; this seems 
irremediable, given the great cost of labour ; (2) the ‘ stagnation at the 
reeling-basins, wliich threatens to stop the importation of colonial cocoons ; 
(3) the important position assumed by Japan and the United States on 
the world's silk markets ; (4) the decrease in raw materials. 

The statistics of raw-silk production show how greatly it has increased 
in the Far East. 


Four year averages of raw silk f rocluoUon in kg.. 


Years 

Western 

Europe 

East 

and central Asia 

Far-East 

Total 

1871-1S75 

3 676 000 

67O 000 

5 194 OOD 

9 5.;! 6 000 

l8;6--'XSSo 

2 475 000 

639 000 

5 740 000 

8 854 000 

I 88 1-1885 

3 630 000 

700 000 

5 108 000 

9 438000 

1886-1890 j 

4 340 000 

73S 000 

6 522 000 

1 li 600 000 

1891-1895 

5518000 i 

I 107 000 

8 670 000 

15 295 000 

i8«,>6-iqoo 

5 220 000 j 

I 552 000 

ID 281 000 

17 053 000 

1901-1905. - 

5312000 

2 304 000 

11476000 

19 092 000 

1006-1910 

5 459 000 

2 S36 000 

1' 15 917 000 

23 212000 

191 1— 1914 

4 6 l<j 000 

2419000 

1 18076000 

25 1 14 000 


In 1913, production reached its maximum with 27 320 000 kg., but at 
once began to decrease, being only 23 665 000 kg., in 1915. The following 
Table, which gives the production of the various countries for the last 3 
years clearly shows the great superiority of Japan. 

Buyers in the United States are considerably increasing their purchases 
on the markets of Japan, Shanghai and Canton, which has the effect of 
continually raising the prices. 
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Coiintrj- 

1917 

1918 

1919 


kg. 

kg. 

kg. 

France . ... 

205 000 

240 000 

185 000 

Italy 

2 S20 000 

2 695 000 

I 185 000 

Spain. 

70 000 

75 000 

70 000 

A-iistria 

S5 000 

85 000 ^ 

75 000 

Hiingary 

65 000 

hs 000 

50 000 

Europe . . - 

3 345 000 

3 iOO 000 'i 

3 330 000 

East and Central Asia . . . . j 

1 1 040 000 

1 040 00 ® 

i 

1 800 000 

China (Shanghai) ...... 

. . 

4 580 000 

1 4 871 000 

1 3 900 000 

China (Canton) j 

1 2 345 000 i 

I 650 000 

j 2 300 000 

Japan . 

15 X 45 000 

14 655 000 

! 14 600 000 

India 

! 105 000 

no 000 

100 000 . 

Indo- China . 

1 5000 

5 000 

5 000 

Far East . . . 

33 480 000 

31 301 00 ® 

30 905 000 

General Total . . , 

! 30 T 05 000 

1 35 431 000 

1 33 935 000 

1 


The following statistics show the decrease in the amount of raw silk 
imported into France from China and Japan from 1913 to 1919 : 



i 1 

i T913 ; 

1 ! 

1917 1 

igi8 j 

If)E9 

China 

j 

. . . . ; 3 623,000 1 

j 

2 893 900 i 

1 

I 952 .jOO ! 

2 822 600 

Japan 

.... 1 I 577 000 : 

1 444 900 j 

i 

2 145 500 j 

i 

I 081 000 


In addition, the amount of vSilk purchased by America from France in 
1918 was reduced by 40 500000 fr. 

Both these facts indicate that France should endeavour to obtain the 
raw material from her colonies, especially from Morocco and Indo-Chlna. 

In Morocco, the silk-industry was in a flourisliing condition from the 
tenth to the thirteenth century, but the competition of IJuropean products 
and silkworm diseases (especially pebrine, which made its appearance in 
^^ 3 ^) greatly reduced it. Nevertheless, ten thousand workers are still employ- 
ed in the industry, which is of considerable importance even now. They 
axe engaged in working up Spanish-Morocco products. The factories use 
imported raw material ; from 1910 to 1916, the amount of raw silk imported 
reached 114 600 kg., of which came from France. 

The propaganda for the encouragement of silkworm rearing dates from 
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1914, and includes : The distribution ofdiffereiit varieties of silk-worm eggs ; 
supervising and popularising silkworm breeding ; . the purchase of the pro- 
ducts obtained, and in addition, the plantation of mulberry trees, of which 
there are large numbers at Meknes and Rabat. 

The following Table gives the results obtained for the first 4 years : — 


Years 

Number 
of i 

breeders 

Quantity of 
silkworm 

in ounces 

Weight 
jf cocoons 
in kg. 

Average 
yield % per 
ounce 

1 

1 Observations 

1 

1914- • • • 

— 

— 

i 402 

— 

Trial brood 

1915- • • • 

12 

50 

1349 

27 


1916. . • • 

3 S 

44 

S15 

18.5 

: Disease (Pcbriiie) 

1917- • * • 

108 

5 T I 

1149 

22.5 

Disease. {Mnscardine, flacberie) 


3 


From the experience of these 4 years, it was found that selected; 
** seed should always be imported in the autumn ; by the use of incuba- 
tors, the silkworms hatch out quickly, making their appearance in April 
just when the mulberry leaves began to unfold. 

It was also discovered that there was a great lack of hygiene on the part 
of the natives. Therefore, the best plan is to produce cocoons in Morocco 
and send the finest to supply the French factories, reserving the remainder 
for the native industry. 

The problem is simplest in Indo-China, where it is not a question of 
resuscitating a dead industry, but of improving and organising one that 
already exists. Tonkin, Atinam, Cochin-China and Cambodia could supply 
France with large quantities of raw material, specially Cambodia, where the 
climate is warm and sufficiently dr}", the soil is fertile, and the inhabitants* 
skill in silkworm-rearing is well-known. 

In 1903, the French Administration furnished silkworm eggs selected 
according to Pasteur's method. At Phu-lang-Thiiong, an estabiishmeiit for 
the production of eggs was founded and popular leaflets were distributed. 
The excellent results of this propaganda led to the foundation of new types 
of silkworm-breeding establishments and the founding of 2 silk-worm egg- 
supplying centres at Bach-hat and Kienau (Tonkin) which were chiefly 
engaged in the selection of native breeds while a sericultural research sta- 
tion was added at Phu-lang-Thuong. 

Cochin-China, Aimam and Cambodia followed the example of 
Tonkin. 

The reeling-basins were also altered in order to obtain silk of a better 
quality, and steam spinning mills were established. Owing to the private 
initiative of French companies, the matter has been taken up successfully, 
with a great advantage to France, as can easily be imagined. 
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Tlie foliowii.g data give tlu expuits c-f -ill-; from Indo-Ciiiria ; 


“ 1 

I'riincc 

Foreign coiuitfiea | 

Total 


Melfic tons 

Metric tons | 

Metric tons 

i Raw silk 

1 6 

S6 

J02 

1912 . Waste » 

S3 

4 

90 

' Floss 1 

2 

3 

2 

• j 

i 

lOi 

93 

t $4 

i Raw silk 

40 

59 

99 

1911 <1 Waste 

|. 69 

— 

69 

1 Floss 

2 

— . 

i 2 

1 


tH 

51^ 

170 

1 

^ Raw silk 

17 

76 

j 

93 

1913 , Wast*e 

71 

— 

71 

1 Floss 

' 3 

— 

3 


91 


l®7 

t Raw silk 

II 

37 


1914 - Waste » 

42 

— 

42 

1 Floss 

; ' 

— 

— 


1 . 53 ■ 

37 


' 1915 Raw silk . 

i 

1 20 ■ 

35 ' 

53 

1916 Raw silk ........ 

j 7 

25. 

3 '^ 


1 166 - Tlie Results of Experiments in Breeding Japanese Bivoltins in Italy. — 

Campbi^ll, C., in II CoZ/mfci/'e, Year XXVI, No. 25, pp, 6 j6-6i<S, . Casalc Hoiifcrrato 

September 10, 1920, 

During the silkworm season of 1919, the author carried out, at CuvS- 
siuo (Province of Caserta), the first exx^eriments with Japanese bivoltins 
introduced into Italy by the Sericultural Institute of the R, Scuola Stipe* 
riore di Agricoltiira at Portici (Naples), using the Nipponnishiki'' breed. 

Most of the eggs hatched out quite regularly, but as is characteristic 
with bivoltin races, some of the eggs did not hatch at all. In the first 
stages, the larvae proved very strong and moulted at the right times. 
They differed greatly both in their development and the pigmentation of 
their skin as well as in the distinctness of the crescent-shaped marks on. 
the Stir and 6th segments, which were scarcely visible in some of the insects, 
and very clear in others. Further, some of the larvae were more or less 
gibbous. The latter, which according to Quajat, belonged to the Chinese 
breed ' ' Pai*pi-lung-chiao-tsan were isolated, in order to study their 
offspring. 

The pupation of the larvae was not very regular, for after the second 
moult, there was a certain difference in size between the caterpillars of each 
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'brfH'cl. The cocoons also were not very iiuifonn, either in size, or shape; 
some of them were very iiiticli constricted, in others the constriction was 
scarcely iioticealile, while in a certain number, it was entirely absent. 
Tliotigli most of the cocoons were white, others were of a golden yelow 
of diflerent shades ; they also varied in shape ; these last were kept apart 
for isolated breeding. 

During the season of 1920, two small rearing experiments were made 
with the eggs of moths from the gibbous caterpillars and those laid by 
moths from the yellow^ cocoon. 

Not all the eggs of these two lots hatched out. Sometimes the larva, 
developed completely within the egg, but it never emerged, and why it did 
not do so, the author is unable to say with any certainty. He reared 
two lots of the silkworms that did hatch out ; they developed quite re- 
gularly until pupation, without any visible sign of disease. 

In the group of gibbous larvae, this character did not occur in all 
the individuals, and when present was not always equally distinct. The 
cocoons of this group were all white and fairly uniform as to shape and size. 

The lot of caterpillars from the yellow cocoons all produced yellow 
cocof ns varying in shape and size, like the cocoons from wdiich they or- 
•ginated. 

None of the eggs laid by the two groups in 1920 hatched out. They 
were yellow? when laid, but quickly changed to the ashen colour character- 
istic of aniiiiai breeds. The- bivoltin character was evidently lost, or 
was not natural to the isolated, forint 

The observation of the Japanese bivoltins reared in the district of 
Caserta, and especially his investigations on a special brood, enabled the 
author to state that the character of gibbosity, which is so clear in the last 
stages, only occurred in a minimum proportion of the larvae, and was little 
accentuated. There was greater uniformity in the characters of the silk 
worms than that lie had found in the brood reared the preceding year. On 
the other hand, there were many larvae that moulted 5 times. In the case of 
these individuals, although they had hatched out at the right time, the 
moulting periods were so very irregular, that some moths emerged from 
the cocoons after 40 days, while there were also larvae that had not yet 
pupated. .. 

The author concludes that it is most inportant to encourage summer 
breeding as much as pos.sible, but that the scientific and technical side of 
the question is by no means solved. In the meantime, it is evident that 
the J apanese bivoltin “ Nippomiishild breed is not pure, but is the result 
of many crosses, and it would be useful to know how it has been ob- 
tained. The types that have been isolated from it have not the character- 
istic of bivoltins and the larvae and cocoons are very variable. 

.1167 - Bee-Keeping In the Grand Duchy of Luxemhurg, — kunnen, n. i\ in VApi- 

Year nXlV, No. lo, pp. 239-3'4i. Paris, October, 1920. 

Bee-keeping was very general in the Grand Duchy of Luxemburg as 
early as the end of the eighteenth century, In 1775, while the country- 
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was still under the dominion of Austria, the Eiiij)i'ess Maria-Tlieresa pto- 
iiiulgated an edict conferring great liberty and many favours upon bee- 
keepers. A book on the industry published in I 75 ^j by Joseph CouuiCtKOK 
at the Bible d^Or ” in Metz, and written by Abbe PERiEhiAT of that 
town, under the title of ''Nouvelle construction de ruches de bois avec 
la fa^on d'y gouverner les abeilles, inventee par M. PaeXEAlt, premier 
Comniis du Bureau des Vivres de la Generalite de Metz ” was fairly widely 
read in the Grand Bitchy, as was also a book by M. Duchet, published 
at Fribourg in 1771 viz., “ Culture des abeilles, ou methodes sur les moyeii 
de tirer meilleur parti des abeilles par une construction de ruches mietix 
assort! es a leur instinct. A pamphlet published in German in 1786, 
and of wdiich a second revised edition was brought out in 1918 by M. 
BErEOUT, 3 Place d'armes, Luxemburg, served as a guide to a certain num- 
ber of bee-keepers of the period who already were using hives with parti- 
tions. Bee-keeping was, however, not regarded as a means of gaining 
a livelihood, but rather as a little subsidiary industry in the hands of the 
labourer, workman, and small employee. 

In Year IX, when the Duchy, as the '' Bepartement des Forets formed 
part of France, an official communication recommended bee-keeping in 
the following terms ‘'If the bees were more numerous and better cared 
for, we should no longer be dependent upon foreign countries for our 
wax suppty the value of which exceeds 30 million fr., per annum . ” In 
1811, the Director General of the Waters and Forests addressed a 
circular to the officials of his Department. His concluding phravSe was 
" I urge yon to spread these ideas among your foresters and such of your 
agents as have facilities for bee-keeping and to assure them that this in- 
dustry w^ould in no wdse interfere with their duties. By so doing, you 
would further the interests of your subordinates and ''carry out the wishes 
of the Government . ** 

Thus, apiculture was already flourishing in the Grand Duchy, where, 
in 1853, the Abbe Dr. Dziexzon, of Karlsmarkt (Silesia), invented or 
improved the mo\'able hive-frame in Germany. Very soon, Iiives with 
movable frames found their way into the Grafjd Ducliy. In 1862, M. 
KIvEtn, a magistrate at Esch on the Alzette, published a translation of a 
French hand-book by^ Mekitisiee on the movable system. However, 
the MenuisiEE hive which opened above, like the composite hives in use at 
the present time, found no partisans. 

The Italian Bee, which was introduced into Germany by Dr. I)ziia<soN, 
was' first imported into the Grand Duchy in i860, by Koi/rz, Inspector 
of Waters and Forests, and again, in 1864, by Buci-i, a schoolmaster at 
Belvaulx. ' In the south of the coimtiyu there was a certain predilection of 
the Italian bee, until towards the end of the nineteenth century. In the 
north, the Carnolian \mriety was frequently imported. During the last 
twenty years, the black native bee has been reared by preference. 

At the Agricultural and Horticultural Show held at Euxeiiiburg in 
1875, occasion of the 25th. anniversary of the Eord-Eieutenaiit- 

ship^ of Prince Henry of the .Cyetherlands, two Euxenibutg bee-keepers ex- 
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liibited 2 kind's of hives with movable frames, which were then in use 
in the coiiiitiy. One of the exhibitors, Abbe Sax, and his friend Gi^n, 
showed a hive of the Oum. horizontal type, the other (the author) showed 
Berokpsch’s vertical type. 

The first of these S3^stems is still met with in some of the hives of the 
country, the second (the S'PANder with 3 storeys) has held its own until 
the present time, and can be found Beside others of more recent design. 

Since 1875, apiculture has taken a new impetus. A certain number 
of ■ bee-keepers, who had been on friendly terms since the Exhibition of 
1875, joined together in 1876 to found a Cantonal Bee-keeping Association. 

Bee-keeping courses have been held since 1883 at the Ettelbruck.- 
vState Agricultural College, these were followed some years later by spe- 
cial bee-keeping courses for schoolmasters, with practical demonstrations 
at the hive. Finally, in January, 18S6, the cantonal Societies founded 
in the preceding years, united to form a Federation of the Apicultural 
vSocieties of the Grand Duchy. The aj)icultitri$ts who were elected to 
discharge the duties of President and Secretary in i8g6 are still in office. 
Pbr 34 3"eaTS, the PBderation sent, first every 4 years, and afterwards every 
2 years, lecturers to each Cantonal section, It publishes a paper on 
beekeeping, the BienenzoiUtng which is sent gratuitously to the members 
of the Association. This paper relies largely on experiments made in 
other countries, and reprints from the agricultural review of neighbouring 
lands, extracts adapted to the requirements of Euxemburg. 

Thanks to these efforts, movable frames are now the rule throughout 
the Grand Duchy, and rational methods are widely , practivSed there. 
N'evertlieless, there ate stiU some 3000 hives comstructed on the fixed s3^steIn 
among the 13000 hives (in round number now existing in Luxemburg). 

The Apiculture of the Grand Duchy has not failed to take part in in- 
ternational organization and has sent exhibits to the various inter- 
national exhibitions. The Luxemburg Apicultural Federation won the 
gold medal at the Paris World Exhibition in 1889 for its model hive, and 
in 1900, its collection of honey from the different States of Ltixemburg 
was awarded the first prize. At the World Exhibition at Antwerj> in 1894, 
and at Biussels in 1897, the Luxemburg apicultitral products enjoyed 
well-earned success. 

At the 4 first International Apicultural Congresses (at Paris, Brus- 
sels, and at Bois-le-Duc (Plolland), in which France, Belgium, Holland, 
Italy, Russia, Austria, the United States, and Luxembtirg took part, the 
IBderation of the Ax^icultural Societies of Luxemburg was represented b}^ 
M. Ed. liKMMER and by the author, both members of the Permanent 
Committee of the International Congresses of Apiculture. At the festi- 
vities held at Paris in 1906 on the occasion of the fiftieth anniversary of 
of the central Society of Agriculture, the Secretary General of the Grand- 
luical Federation conve3"ed the congratulations and good wishes of the 
Luxemburg bee-keepers (see the Apimlteur, Paris, 1906, Year 5,' pp. 168- 
169). Two lAixenibitrg bee-keepers sent reports to the 5th International 
Congress which was held, at Turin. Being unable to attend personally 
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tliey eiitiusted the reading of their reports to their representatives MM. 
Tombtj de Huy and of Cologne. The Vice President and the 

Secretaiy’’ General of the Grand-Ducal Federation have, since 1889, attend- 
ed the important Congresses known, as the “ Wanderversanutiltiiigen 
der deiitschen, osterreichischen, und ungarisclien Bieiien-zucliter. htix- 
einbuig apiculture has thus not held itself aloof, but has taken a large part 
in international life. 

Nevertheless, according to the author,' the ' Grand Duchy is still 
far from having reached the height of its prosperity. He, however, men 
tioiis with great satisfaction, that the huzembiirg clergy and especially 
the schoolmasters, are devoting themselves with much zeal to the promo- 
tion of intensified methods of apiculture. 

FARM ENGINEERING 


AORICULTORAL iiOS Powei! FamlUg in Spain. — I. Concurso de traetorcs cn Sevilla, ia Bolefin (k 
MACHINERY ai^ricnlHim fkniai y cconomica, Year XXI, No. iso, pp. 513-51 5. KaUrid, 31, 

' 1920. ■— II. Concuriso de aparatos para el cultivo mecdiiico de. las ticrras. Idem, 

IMPLPMPNTS * • 

' No. 141, pp. 712-71 5 , Sept. 30, 1920. III. PASSELt:GUE, 0 . Ua culture iiiecaiiiqiie cn 

Kspagiie, in the Journal d'Avficulturc prafiqitc, Year lyXXXIV, No. 43 pp. 313-314. Paris, 
Oct. 14, 1912. 

Following upon a meeting of the vSpanisli Agricultural Association 
held in Madrid on November 25, 1916, and also in consecptence of reports 
presented by M. ^Fb^rnandez CoRThs and by C. Resizes Secretary of 
the Spanish Royal Automobile Club, a petition was presented to the 
Government and Parliament requesting that the customs duty on petrol 
should be lowered to enable mechanical farming to become economically 
possible and that the State should give financial and technical help to the 
Association in all attempts initiated or supported by it with the object 
of popularising power farming. 

A Royal Decree dated November 30, 1919, reduced from Febriiaiy 
1, 1920, the customs dues from 30 pesetas to 10 pesetas (r peseta -- 9%cl. 
at par) per 100 kg. In addition an extra Government grant was given to 
the Machinery Experimental Station at Madrid and to tlie agrictiltural 
schools to enable them to study and popularise mechanical cultivation. 

Power farming trials were held near vSevllle from M,ay i to 13, 1920, 
under the auspices of the Seville- Chamber of Agriculture, on the initiative 
of their President Don JOvSjI Huesca y Rubio. Tlie tediiiical arrange- 
ments were in the hands of Don Mariano Fernanj)i-,z CortIvS, Director 
of the Machiiier}^ Experimental Station attached to the Royal Agriciiltnral 
Institute at Madrid. 

These were the first official trials to be held in Spain. 

The sixteen machines that took part, originated as follows:-— 

I British, 3 French, 8 American, i Italian, and 3 German. 

Tractors with 2 driviH' wheels : — rw UP, Ciiapron ; 25 >SATJNj:>i':RSOiv ; i S, 23 and 4d IIP, 
Case; 2u and 3<' HP. Teean; 23HP. Farret; 25 UP. Fiat; 30 HP. Ran/,; 25 HP„ 

' Hansa Emvi>, 
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Caierpillar imclors : — ■ 20 Clkvki^and. 

Motor ploii'pis : — - 80 H. P. W". B. 

Arc carrla^JiC f radars \ — ■ 18 IIP. Moline. 

Rotary cull i valors : ■— 5 and 35 II. P. S. O.M. O. A. 

The trials include the cultivation of fields and olive groves. In 
tlie former, each machine had to plough at a depth of 18 tr> 25 cm., a plot 
of about 2 hectares using petrol as fuel ; and in the latter, spring ploughing 
had to be done at a depth of 12 to 15 cm. 

The land chosen for large-scale ploughing was a very strong alluvial 
deposit, which had been a pasture for some 40 years and was full of 
thistle and couch-grass, whilst horse teams and pedestrians had beaten 
out paths in every direction. The work practically amounted to break- 
ing up, and further, there was risk of obtaining bad results, particularly too 
hea\"y a consumption of petrol. 

The ground chosen for cultivating olives was more normal and rain 
had left it in excellent condition for ploughing. The following table gives 
the most interesting results : — 


Test results of mechanical ouliwalion of an olive grove. 





j Average 

Petrol consumption 

Madiine 

i-r. p. 

Ploiigli j 

DepUi 

per hour 

per hect. 


1 


1 cm. 

litres ! 

litres 

Cleveland. . . . 

20 

10" 2 furrow Olive 

13.81 

7-97 

24.07 

Moline 

18 

10" 2 farrow Moline 

1 1. So 

6.21 

19.22 

Somua 

- 35 

Rotary cultivator 

1 1 .83 

11.65 

25.61 

Soinua . . . • . 



10.34 

■ 5.07 



According to G. GinnWMi^ Bruton (i), an agricultural engineer, 
mechanical cultivation is bound to develop considerably in Spain. 
The lack and irregularity of the rainfall often causes great scarcity 
of fodder and pasturage, and the maintenance of draught animals is very 
difficult. In addition, the shortness of the rainy season gives very little time 
favourable for ploughing. In nearly all Spain and Andalusia the rotation 
practised is el tercio, '* that is to say the soil is cultivated once iu three 
years, the rotation being : *— ist 3’'ear cereal ; 2nd year pasture ; and 3rd 
year fallow. An Andalusian agriculturistst Sar.cliez de IbarguEN who 
has a farm at Moron de la I'rontera (Seville) has showing that with 
the use of meclianical cultivation results can be obtained that would 
not be economically possible with teams ; UvSing a motor he has been able 
to work the soil in August and to replace the fallow in the rotation ly 
a leguminous crop. In a book entitled Agricnlitwa Moderna, Andie Garido 
states that vSanchEz be iBARotiKK now feeds 546 kg., live weight of cattle 

(i } See G. G. BKtrLON, Ra culture niecatiiqtie eii Kt^pagiie, in La vie ay;rtcoU ct rurak Year 
IX, Vul, XVII No. 4(1 pp. 302-304. Paris, Nov. 13, 1020, {Ed,.) 



I35S 


AGIllCXJIyTUllA. 1 , MACHINERY 


per hectare plotiglied instead of 40 kg. by ordinary means. His harvest 
averages 18 quintals of wheat per hectare, whereas according to the most 
recent statistic, s the average for this region is barely 10 quintals per hectare. 

Another exhibition of power-farming machinery organized by the 
Coiisejo de Fomento with the co-operation of the Provincial Depu- 
tation, the “ Ayuntamiento and the scientific economic and agricultural 
institutions of Saragossa was held in that town from Sept. 25to Oct. 10 and 
was followed by an exhibition of agricultural machinery from Oct. 12 to 20, 
1920. 

It will th. s be seen that Spain is striving to extend the use of mecha- 
nical cultivation. 

1 1 Go - A Tractor with the Greatest Possible Grip. — dessaisaix n. in the Journal 
d' Agriculture pratique, Year 84, No. 41, pp. 1-300,” ligs. i Paris, Oct. 1920. 

In order to obtain the greatest possible effort of traction from a trac- 
tor, it has been attempted to make all the wheels propulsive. For several 
years tractors of this kind have been suggested in Great Britain, France, 
America, and Italy. 

A new model, the Varbre Chochod, was shown during the Semaine 
d'Automne de Chai tr r, by the Cartoxjcherie Fran^aise be Survibeiers 
fvSeiiie et~Oise), The 4 C3dinder engine, running on oil 90 mm., in bore and 
150 mill., stroke, develops 20 to 24 HP. at 1,100 revs, per min. A pulley 
below" the radiator provides a belt drive for other machinery. 

The frnir driving wheels are 40 inches in diameter, the tyres, I inch 
thick, are fitted with grips and the two wheels on each side are actuated by 
an enclosed chain drive. 

Through the gear box the engine drives shafts which can be geared 
up to each wheel separately, each wheel actuating, through a chain, the 
corresponding w"heel running loose on the other axle. Thus the two 
wheels correspond to the chain-tracks of a caterpillar tractor. Ste ring 
and turning is done though levers which brake the wheels on one side while 
the other turns. The weight of the tractor is about 2 % metric tons, 
ilie iiu ximxitn and draw-bar pull is 1300 kg.; the ratio of tliCvSe two figures 
gives a coefficient of 0.52. 

The tractor is provided with two driving seats facing each other, so 
that there is no need to turn the machine round at the end of eacli furrow. 
The two speeds are 3500 and 4500 metres,, per hour and there is a reverse. 

The track is 1.25 ni. X 1.75 m. overall length, 2.9S m. breadth 1.87 ni., 
height 1.85 m., the ground clearance b ing 30 cm. 

1170 - The A. R. A. Vineyard tractor. — Ferrouillat P. in Lc Pro ^k a;jficoh el tnUcole, 
Year XEX, No, 43, pp. 394 - 391 } figs. 3 Yillefranche (Rkonc), Oct. 24, 19^0* 

The problem of the mechanical cultivation of vines planted at inter- 
vals of 1.5 metres as is the case with most of the vineyards of southern 
France and Algeria, has according, to the author, not yet been satisfactorily 
solved. A motor is required that is powerful enough to work tlie whole 
width between each row in a single journey, narrow enough to travel 
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without toiicliiiig the vines and able to turn in a ver5" small radius ; such 
a motor, must have a narrow, short frame.. 

Until now the tractors shown at trials are either too weak to draw 
an iniplemeiit for earthing-up etc., at a depth of 10 to 12 cm., and cover whole 
width between the vines, or powerful tractors whose width constitutes 
a danger to the vines and, moreover, only suit vines planted 1.8 to 2 metres 
apart. 

The new A. R. A. tractor for road and field work is made under the 
patents of A, dk Yireu' and M. 'E. Cahen at the Deeaunay Works, 
Bellexdlle. 

It has a patented pliable chain track mounted on four bogeys, its 
overall length is 2.25 m., breadth 0.70 m., and height 1.50 m., The centre 
of gravity has been placed as low as possible, 50 cm. from the ground. 

Without risk of overturning, the tractor thus can work across 
ground at a slope of 350 (7 in 10), and is thus excellent for hillside vine- 
yards. The 4-cylinder (70 X 130 mm.) engine runs on paraffin, developing 
21 H.P. at 1500 revs per min, 25 H.P. at 1800 revs, per min,, and 30 PI.P. 
at 2000 revs. Ignition is by high-tension magneto, thei-e is pressure-fed 
oiling and thermosiphon water-cooling through a fan and a Chardard 
radiator which has movable parts, and is easy to repair. A metal plate 
clutch is provided. 

The two speeds give 2.3 and 3.6 km., per hour and there, is a reverse. 
The weight is about i giving a pressure about 5.7 lb., per sq. m. 

of bearing surface of the track. On the starting handle axle is a driving 
pulley about 12 in., in diameter by 6 in., broad geared at the ratio of i : 2 
to the engine. By this means threshers, forage presses, pumps, trussing 
machines etc., may be driven. As the pulley is keyed to the axle the 
transmission belt easily keeps taut, the tracks being sufficient anchorage. 
During ordinary work the pithey is otit of gear. A small windlass is also 
mounted on the tractor for lifting up the implement hauled. The plough 
made by ^Guichard, at Eieusaint (Seine-et-Mame), can be used either, 
for earthiiig-np or uncovering. On a triangular frame, carried on 3 wheels, 
are 4 plough-bodies, two turning to the right and tw^o to the left, and behind 
a small double drill plough, These five cover the whole space between 
the lines. The height of the wheels can be regulated to increase or decrease 
the ground clearance, and the depth of ploughing. The frame can also be 
extended to carry plough bodies (one being a drill plough) for use when 
the inter-lines are 1.50 m., wdde. For uncovering, the frame is turned 
round, with the apex of the triangle in front and the plough bodies are 
reversed as regards direction and side. The shares are lozenge-shaped and 
are tightly held by grooves in the frame. The plough is attached to the 
tractor by a ring or some other pliable coupling. At the back of the plough 
is the lifting cable which passes over two pulleys on tw'-o iron bars fixed 
on the back of the tractor behind the driver^s seat and thence to the wind- 
lass. 

The plough lifts almost vertically and the tractor can turn within a 
headland 3 metres wide at the most. The plough can be ' replaced by 

^ [ii«] 
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other agricultural implements such as hoe tiues, vibrators, etc. A.bout 
3 ®/^ hours are necessary to plough oue hectare. 

1171 “ Tile Dubois Polycillteiir* — Dessmsaix in tlie Jotmial d'A^^ncuUure pratique, Year 

VI, Xo. 47, pp. 414-415, X* I'aris, Nov. 1920. ■ 

Tile tillage machine known as the '' Polyculteur Dubois (29, rue de 
rAvenir, ilsiiieres, Seine,) and which was shown at the “ Semaiiie de Mo~ 
tocultiire de Chartres 'C is driven by a 20 H. P. engine and weighs about 
2 metric tons. 

The niachitie is a motor-plough rather than a tractor. The two driv- 
ing wheels have separate clutches and steering is effected b}^ disengaging 
one or the other. The back of the chassis receives the front portion of a 
double-brabant 3-furrow plough fitted with the ordinary lock. Under- 
neatli and in front of the chassis, at a certain height from the ground is a 
loose wheel, placed horizontally, on which the machine only leans when 
turning. 

The method of turning is as follows : — On reaching the end of the 
furrow, the plough is unlocked by pressing a pedal. The tractor is stopped, 
and backed, tipping round the axle of the driving wheels and pressing 
on the loose wheel in front; the ploughs are then disengaged and lifted 
up. The land wheel is locked and the whole outfit turns on it. The fric- 
tion of the mouldboards ensures that the ploughbeam will swing over in the 
transverse plane until the locking pin engages again and the tractor is 
ready for the next journey. 

The h^ad of the plough-beam, which takes all the pull and supports 
most of the weight of the double-brabant whilst turning, can be regulated 
vertically according to the depth of ploughing desired. The Pol3xulteur 
can he used for hauling other farm implements as w’-ell as a cart. 

1172 - 'Method lor Sealing Bottles Hermeticaliy with Bnground Glass Stoppers, — 

CusMAisro, G. in V Italia mnicola ed agraria. Year X, No. 40, pp. 43S-450, figs 4, Casalc 
.Monferrato, Oct 3 » 1920. * 

The author has thought out a new method of hermeticall}’' sealing, 
of which the consistent parts are ; — 

[a) A glass stopper with a hemispherical head having 8 grooves. 

(b) A flat rubber ring previousty dipped in paraffin w-ax. This 
ting can be used continuous^, all that is necessarj’' being to wash the ring 
in water and potash and re-dip it in wax. 

A length of galvanised iron wire, having 3,4 or 5 lengths of thin- 
ner wire wound on it, and sticking out at right angles for about 4 inches. 

The stem of the stopper (fig. 2) is passed through the rubber ring and 
placed in the mouth of the bottle (fig. 3), the iron wire is bent round the lip, 
secured, then the lengths of thinner wire are passed over the grooves of 
the stopper and securely twisted ; the bottle is thus hermetically sealed 
The following illustration shows clearly the method. 

To open the bottle, any of the binding wires aie cut. As a guarantee 
of the contents of the bottle, a lead wafer can be fixed to the twisted ends 
of ' the wires, marked i in fig 4. ' 




Method of heiiuetically sealing bottles with ungrouiici glass stoppers. 


RURAL ECONOMICS 

1173 ■» Cost of Pineapple Cultivation in Cuba. — Bee No. 1119 of this Review, 
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;..GRICULTURAL' INDUSTRIES 

INDUSTRIES 1 1 74 - Metliod of Bstermiaing CMorine CoRteat fa Sugar Cane Juice. — Sec Ko. 

DEPENDING Qf 1-12 

OX 

pTODras “ HiresMifig aad Huskiag of Bice in Btiodesia. — vSee No. 1093, of this 

1176 - The Rancidity of Philippine Coconut Oil. — Perkins, CrR.4NviLiE a. (Chemist. 

Bureau of Science), in T/jj Philippine Joiirnai of Science, Vol. XV. No. 5, pp. 463-474 

tables 3. ICanila, November, loio. 

The purposes of this article are to present evidence as to the relative 
effect of various factors in the development of rancidity in edible coconut 
oil, and to point out wherein this evidence leads to a coiifirmation, modi- 
fication, or extension of the former conceptions of rancidity. The rancidity 
factors and their relative effect were : Initial acidity, air, light, moisture, 
enzymes and non-fatty material, i. e, the substances, largely protein and, 
carbohydrate, that, together with moisture, give the cloudy appearance 
to freshly expressed oil and which are removed by filtration using trough 
fiillehs earth. 

Two year storage tests were made on thirty samples of edible 
coconut oil, prepared by Parker H. 0 . of the Bureau of Science. The 
results were in general agreement with the accepted views of rancidity 
and its causes. The action of light was found to be a powerful, but not 
necessary factor in the producticn of rancidity. Pnzymes from the fresh 
coconut meat had some effect on the keeping cj[ualities of the oil, but ste- 
rilisation was of doubtful benefit. 

All oil of low initial acidity remained sweet during two years exposure 
to air and light. 

The author outlines the conclusions formed by previous experiiiieiitors, 
and submits the following conclusions as a result of the above mentioned 
experiment : — In the type of rancidity of coconut oil studied the first 
stage is a hydrolysis, the rapidity of which varies with tlie initial acidity, 
and the amount of moisture present. Exclusive of any (mould action, 
this hydrolysis may be somewhat accelerated by the action of air, light 
and a fat soluble enzyme. The second stage is an oxidation of the free 
fatt}" acids. Possibly this involves also the oxidation of unhydrolised 
olein, but the amount of oxidation s dt pendent on the amount of 
hydrolysis. 

Oxidation is hastened by light and moisture, but light is not a 
necessar}' condition. 

Though this appears to be the common type of rancidity in coconut 
oil, the possibility of others is not excluded. Previous tests with pecu- 
liar types indicate that a single chemical test is not sufficient to enable a 
distinction to be made between edible and non edible oils. 

For the ordinary types, it appears that the decrease in iodine value, 
the fuchsine aldehyde test, and the oxidisability number give good iiidi- 
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cations of the amount of deterioration. The iodine number alone- 
without some data on the original number has no value. The acidity is 
R measure of the first stage in the rancidity process. 

1177 ~ Oil from Tobacco Seed. — ■ See No. 1107 of this Review, 

117S - Experiments on the Biological Control of Goncentrated Extracts of Tomato 
by the AmBrican Method. Proposed New Method of Control and Observations 
on the Myeologicai and Bacteriological Content of these Extracts (li. — Berta- 

RELLij P\ and Harchelli, M. (Istituto dUgiene, University oi Pai'ina), in the Ann.ili 
(firicnc, Year NNN,No. 6,pp. 3oc)-32'3, bibliogr. of 8 publications. Rome, June '.1, 1020. 

The Howard method for controlling tomato extracts consists in: — 
(i) Counting the moulds, and determination of a degree tolerance based 
on a certain of optical fields containing hv^Bhae ; (2) counting the 
hyphae and spores, according to a conventional cubic unit of measure; 
(3) counting the Bacteriaceae directly under an average magnification 
without staining, but with fixed limits of tolerance and in such a way as 
to avoid counting cocci, wliich are le.ss easy to distinguish. 

When counting, magnifications of 90, i(So and 500 diameters are used, 
and in meavsuring, the Thoma-Zkiss cell is used to count the red globules. 
The various concentrations of tlie extract are not taken into account. As 
regards the moulds, a good concentrated. extract should not contain more 
than about 150 hyphae per cc. : the spores and the ferments should 
not exceed 25 per cub. mm., and the bacteria should not exceed 
100 millions per cc. As the Italians protested, the United States Govern- 
ment is reported to have extended these limits to : 250 spores or ferments 
per V(}o 100 million bacteria per cc., and 66 % of the optica! 

fields with moulds. 

G. Rossi remarks that the ’ method is not logical if the character- 
istics of the tomato and its derivatives are considered, and that the 
sole guide is constituted by the organoleptic characteristics. He draws 
attention also to the fact that in the first place the technical proceedings 
are too inexact. One of the authors, and also .RovESTi and Pease 
express similar opinions as regards the technique. Ch, Vince.nt has 
modified the method by replacing counting in the Thoma-Zeiss cell by 
counts effected in preparations fixed and stained on glass. After having 
diluted the liquid with 2 parts of sterilised water, i cc. of the material 
is placed on a sheet of glass I cc., in size ; this is left to dry, then fixed 
in alcohol, stained with Toeffeer methylene blue and examined with 
an oihimmersion objective. 

The germs in fields of 0.205 mm. diameter are counted ; the average 
is of the total found multiplied by 300 000, which gives the number of 
'germs per cc. 

The authors attempted to ascertain:— (i) If the Howard method, 
modified according to \hNCENT, is worthy of adoption ; (2) if the coticen- 

(1) See R. Jan. 1912, No, 216 ; June, 1017, No. 674 ; May 1919, No. 650. {Ed.) 

[iiK-inn] 
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tratioii of the product has an influence on the microfloral content , and, in 
coiisequetice, if the limits of tolerance as regards moulds and bacteria should 
he modified each time ; (3) if the test desen^es to be modified and rendered 
more accurate and simple ; {4) if the cultural tests, really offer possibili- 
ties of judgment different from those afforded by a .simple optical exa- 
iTiination, and, in any case, if the number of active bacteria is low or negli- 
^ glMe in comparison wdth that of inactive bacteria ; ( 5 ) if being given the 
actual nature of the Italian concentrates, there is reason to fear a consider- 
able increase iip the number of bacteria during transport over a long dist- 
ance ; (6) if, consequently, the practical coroUar^^ would ensue that indi- 
cates the necessit}' of sterilising the concentrate destined for the United 
States, by emplo3dng practical methods, with wiiich there is the least 
possible alterai:ion in the organoleptic qualities of the extract, especially 
as regards colour and perfume. 

As regards the enumeration of the moulds, the authors consider 
that it is not advisable to treat materials naturally poor in extracts in 
the same way as others which are richer ; also, that despite the care utilis- 
ed in the preparations, these remain with much the same density as in the 
Thoma-Zeiss cell. In respect of many points, well defined and clear 
.vision is a difficult matter ; and it is still more difficult to estimate the 
moulds, which sometimes show only a thread of hypha in the field of vi- 
sion and at others a felted mass of mycelium. 

The counting of the spores and ferments is still less accurate ; they 
ate almost impossible to discern, and identification is uncertain, admit- 
ting infinite personal errors. The authors consider, therefore, that it 
is wiser to omit enumeration, being completely of negative importance, 
since the hypliae and bacteria are already counted, and the method is 
full of errors of unlimited magnitude. It is not eas^^ to iinclerstaiid why 
the estimation of the sporeS' belonging to the hyplioniycetes can have 
any particulai value ; the invasion is more logically applied to the number 
of hyphae than that of the detached spores, and the Blastomycetes always 
represent, in ordinary pratice, a modest figure that is negligii le in com- 
parison with the Bacteriaceae. 

As regards the examination of the bacteria, the authors' etiticisnis 
are directed tow^ards the fact that no account is taken of the active and 
inactive bacteria, and that the bacterial content is not estimated in relation 
to the true residue of the liquid. What is more, in the enumerations that 
are made, it may be noted that even in the same preparation, the modifi- 
cations of the figures are considerable and these increase still more when 
large fragments are present in the field which hide some of the bacteria ; 
this last drawback is also present in the Vincent method, which, although 
it has its advantages, presents nevertheless the disadvantage of having 
too much density and possibilities of notable personal errors. 

The method adopted by the authors may be summarised as folio w.:.* — 
2 cc. of concentrated extract taken from the tin are put into a test-tube and. 
shaken down by tapping the base gently with a spatula. The content is 
poured into a glass (after washing with disti.lled water that is reckoned in 

/[iiw] 
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the mass), and still further distilled water added to make up a total of 50 
cc. After mixing well, the whole is filtered through a quadruple filter of 
gauze, carefully washing the precipitate with another 50 cc. ofdistiUed 
water. The filtrate contains practically all the bacteria in the material 
and repeated tests have shown that not more than 16 to 20 ,% of the total 
bacteria remain on the filter or attached to the glass. A small amount of the 
of filtrate is removed by means of a pipette graduated to ^/aoo cc., and 
^/aooCC, of filtrate is spread over glass slides (rvashed with alcohol and 
ether), by holding horizontally ; alcohol-ether is used as a fixative and 
the material is stained with Loefeler's methylene blue. 

Counting can -be done with the help of an oil-immersion ; the authors 
employed a Koristxa No. 7 objective with ocular No. 7 fitted with a 
small glass disc similar to an ocular micrometer with a scale of i sq. cm., 
divided into 100 small squares. 

An examination of the data presented shows that the concentrated 
extracts from Parma correspond as a whole to the requirements of the 
North-American legislation. There exist, how^ever, in the various types, 
notable differences as regards the microbial purity and the presence of 
moulds and ferments. By fixing the limits of tolerance, it should be made 
clear that the figures fixed by the American regulation apply only to simple 
concentrated extracts, not exceeding 20 to 22 % of residue, and that, for 
double and triple concentrated extracts the figures should be increased by at 
least or ^/4, especially as regards the mould content, owing to the fact the 
maximum oscillations noticeable in the products from the microbial point 
of view chiefly concern the moulds. 

The authors, however, put this questions : — Being given that complete 
sterilisaton is not possible without changing the organoleptic qualities of 
the product, is it possible for the living bacteria which remain to multiply 
in such a w’^ay as to make the product inacceptable in America ? They 
therefore preceded to ascertain the number of living bacteria ; they perforat- 
ed the tin with a red hot iron and took samples at various points with a Fr abn- 
KEE spoon ; the suiface was levelled with a sterilised spatula end^’ the spoon 
was placed in a small glass divsh previously tared while containing an empty 
spoon. On weighing, the exact weight of the sample would be ascertained. 
The fuE spoon was placed in a test tube with 2 cc., of broth and small steri- 
lised glass haUs. This was well shaken, rendered uniform, o.oi cc., was 
extracted and placed in a second tube containing g cc. of broth. After well 
shaking, another o.ox cc., was extracted from this second tube and placed 
in a third tube containing 1.9. cc., of sterilised broth. Samples were then 
taken from the last-mentioned tube for gelatin plates, from which readings 
were taken after 10 to 20 days. 'The removal of samples was repeated, and 
the examination was completed by counting, the moulds. In addition, 
the tins were kept fox 12 to 19 days at a temperature of 37®C., in order to 
ascertain whether a considerable increase in the number of Bacteriaceae 
is possible during transport over a long distance. 

The authors present a Table showing the results , obtained, from which 
the following points of practical interest have been deduced : — 

[ 1118 ] 
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' The active bacteria exist in insignificant numbers compared with the 
total living and dead Bacteriaceae counted b}- means of the readings taken 
under the ^direct optical examination. 

Even after about 3 weeks at 37^ C., the number of active bacteria 
increase but slight!}" (maximum r^dio i to 1.5), and in such a way as to be 
of no value as regards the limits ortolerance. The increase is only marked 
in the case of moulds, and the danger as regards these should be considered 
more serious than in the case of Bacteriaceae. In no case, however, was 
the p'eliminar}" conclusions drawn altered, at least as regards the samples 
examined by the authors. It would be advisable, however, to employ 
ver}" clean tomatoes especially for goods intended for export. In addition, 
as there are no reasons that require the radical sterilisation of a product 
which will keep in practically the same condition for several months, it is 
useless to insist upon still more rigorous measures. 

1179 - Industrial By-Products obtained from Pineapples in Cuba. n»;.. hkj 

of this Jierie'UK 

1180 - Sausage Yeasts, — Cesaki, E. and GuiLLER&iDND,A.,iii the/OrJwAs t/t’ rinsiitiil 

Pfisicur, Vol. XXXI\', Xo. 4, pp. 2:’<'h247, llgs 4. Paris, April, 1920. 

All the yeasts isolated from sausages by the authors belonged to the 
genus Deharyofuyces, but together with yeasts of this type, salted and 
pickled meat were found to contain yeasts which could not be made to pro- 
duce spores. It is Yety probable, according to the authors, that a systematic 
in\'estigation of all the 3'easts used in salted meats would reveal further 
new species (i). 

iiSi - The Patting of Honey. — u Indcpendant de Sehic-el-iPse, quoted in VApiculiciir, 

Year LNIV, No. 9, pp. 220-221. Paris, Sept., 1920. 

Freshly extracted honey is transparent and liquid, then it becomes 
opalescent, opaque, very hard, i. e. granulated. 

Before potting, the impurities should be allowed to rise and then skim- 
med off. Bad tasting and fermented honey are treated thus : Boil for 
2 minutes in a copper vessel 3 kg., of honey, 850 gm., of water, 75 gm., of 
chalk ; then add 150 gm., of washed and dried powdered carbon and boil 
for another 2 minutes. Add 3 whites of egg beaten in 90 gm., of water, 
and boil for another 2 minutes. Leave to cool and then filter. The honey 
may also be melted over a water-bath and a red hot iron plunged into it ; 
then pot as a preserve. 

Scum on the honey indicates that it is obtained from sainfoin and 
is of good quality, If liquid honey is preferred, it can be liquefied in the 
following way Heat over aw^ater-bath until nearly completely melted 
without boiling or stirring, and allow to cool slowly ; or pasteurise the honey 
at C. for 15 minutes, but for a longer time at 50 to C, is preferable ; or 
heat over a water-bath at 77® to and draw off into pots while hot. 


(i) M. Cesari attributes to the yeast, described iu the above nfde, a part in the ri- 
pening of the sausage. See jR., Oct-Dec., 1019, No. 1254. 

^ 1 * 178 - 1181 ] 
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Granulated honey becomes very hard and can be made into briquettes 
squares, and cubes, which should be wrapped in waxed paper. 

1182 ~ Graps Storage Tests. — Bonham, C. X., in The A'^ricuUimtl (io.zetle fit Candiu Vol. 

V(j 1. 7, No. r>, pp, .{76-478. Ottawa, June, ni2o. 

Commercial grape storage tests were started at the Grimsby Pre- 
cooling and Experimental Fruit vStorage WarehoUvSe during the grape pick- 
ing season of 1919, in order to determine the varieties most suitable for 
storage for the Christmas market, and the general commercial value there- 
from. The 5 varieties included were Niagara, Agawam, Eindley, Ver- 
gennes and Black Rogers. The following types of package were employed : 
i) Six quart climax basket packed as for immediate shipment : storage 
temperature 320F. Removal of all crushed or vSpoiled grapes was the only 
special preparation. This method cannot be recommended for long time 
storage owing to consequent stem mould damage ; 2) keg similar to that 
in which foreign grapes are imported. Layers of granulated cork inter- 
mixed between the berries. The condition of the fruit was practically 
the same on removal as when put in storage. For small lots this 
method is preferable to any other but is not economical on a large scale ; 
3) storage “ flats, ” i. e. shallow trays rS x 24 in., and 4 in., deep, with spaces 
for ventilation ; found decidedly suitable for long time storage of the varieties 
tested ; Niagara proved worthless for commercial purposes owing to the 
persistant falling ofl of berries. Taking all the others into consideration 
the loss from stem mould was small enough to be overlooked as a cause of 
serious waste except in a very late season when the grapes have to be 
picked before they can be properly matured. The Agawam var. was 
slightly more susceptible than the rest, and the Eindley vars. were 
almost immune. 

General results indicate that if the fruit is stored and packed correctly, 
a market may be developed which will enable the Canadian grower to 
dispose of a considerable quantity of grapes on the Christmas market at a 
satisfactory margin over the prices received at picking time. 
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DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER TOWER PEANTS 

resistant Vuiteboeaf Swiss Jura Wheat Very Resistant to Lodging and Bisease. ■- 

PLANTS? Qf Rt'c'leu'. 

11 84 - Varieties of Tobaeco Resistant to Phytophthora Nkoimme, In the 

Dutch East Indies. — See No. 1085 of this Rmen:. 

1185 Direct Hybrid Bearers Resistant to Disease in the Province of Vieensa, Italy. — 

See Xu, 1 1-;; of this Revieic. 

MEANS 11 86 - Destruction of Zoospores of Plant Disease Organism by Natural Enemies. — 

OF PREVENTION Har\’ey R. B., ill Sdcnu’, New vSeries, Vol. IJI, Xo. 1334, pp. 84 Bancastei*, Pa, July 33, 

AMD CONTROL jtjzo. 

In rnakiiig some motion-picture photomicrographs of the liberation 
of zoospores from the sporangia of P/zysoiOTia Zeae-Maydh (i), tile author 
observed that the zoospores had been destroyed by certain aniiiiakiiles 
which are commonly found in decaying vegetable material. No reference 
has ever been madfe regarding the importance of these natural enemies of 
plant diseases which are disseminated by zoospores. 

The number of zoospores swallowed by one rotifer {P males sp.) is 
remarkable. When the animalcules are abundant, the zoospores disappear 
rapidly. One infusorian {Keroniii sp.) was observed to devour a perfect 
stream of the zoospores, at the same time increasing in size until it became 
almost unrecognisable. 

In active cultures, a field may be seen by means of the microsope 
filled with millions of zoospores swimming about. In a few hours, large 
numbers of these have. been devoured by the animalcules, which rapidljr 
increase in numbers. A few hours later the same protoplasm constituents 
are seen swimming about not as zoospores but as animalcules. The jjro- 
cess of change is so rapid that it raises ‘ he question as to wli ther there is 
always a cleavage of the proteins and a re-synthesis, or whether there may 
not be some quicker method of assimilation especiall.y in the unicellular 
organism in w^hich the cytoplasms of the infusorian and the zoospore in- 
gested are in such intimate contact. 

Starting with dry^ material collected from maize stalks infested with 

(i) See R. Oct-Dec.'ic>i«;, No. 1269. {Ed.) 
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Fhysodenm, tlie aiiimalcuies appear first and are present for each batcli 
of zoospores. 

It would be interesting to determine just how important these animal- 
cules are as natural enemies of the plant disease which are disseminated 
by zoospores. Also it would be desirable to collect data to determine if the 
destruction of the soil micro fauna by excessive liming may not te correlated 
with certain epidemics. r 

1187 - Control of Ginnmosis and Root Rot of Citrus Trees In Sicily. -- See k. No. 

1 1 21 of this Review. 

iiSS “ Clavlceps Paspah\ Hypocraeeae Parasitic on Ergotised Paspalunis in 
South Africa, — See No. 1134 of this Review. 

1180 - Diplodia. sp., Spheropsideae Parasitic on Leguminous Forage Plant 
Desmodium leiocarpumt in Cuba. ~ >See No. 1097 of this Review. 

1190 - Diseases and Pests of the Cocoa Plant in Gold Coast., Africa. — See No. 1114 

of this Review, 

1191 - PhytopMhora eryihrosepHca^ a Peronosporaceae Injurious to Bella- 
' donna {Air op a. Belladonna) in Holland. ~ U'esterdijk, j. and Van euijk, 
A., in the Mededeelingcn tiii hef Phyloptilholoksch UiboratoH iim Wiilie Commcliu 
Schalienk' Amsterdam. 1 \\ pp. 31-3-, Ags, Amsterdam, i'j20. 

Phytophthora efythmeptica Pethybridge, already described as a para- 
site of potato tubers (i), was found by the authors during the summer 
of IQ18, to be the cause of root-rot in one of the Solanaceae, Atropa Bel- 
ladonna. The host-plants examined were suffering from a typical form 
of wilt due to the fact that the roots and lower part of the stem had been 
attacked by the fungus. A brown discoloration extended downwards 
from the collar, by way of the fascicular bundles of the root. The lower 
prrt of the fascicular bundles of the stem w. re also brown and occasionally 
even the surrounding parenchymatous tissues. 

In the discoloured fasciculat bundles, the authors discovered a phy- 
comycete wiiich was easily cultivated on artificial media. These cultures 
soon produced characteristic fructifications which proved the parasite 
of the belladonna to be iden ical with Phyt. erythrosepHca. 

Potato tubers inoculated with pure cultures of the fungus isolated from 
belladonna and from the potato, showed the characteristic reddening of 
the pulp, which gave place to a blackish-brown after two days, The authors 
unable to make infection experiments on the root of belladonna, 
but they consider it certain that PhyL erythrosepHca is the cause of a form 
of root-rot affecting Atropa Belladonna. 

1102 - Macrosporium Sol an P Hyphomycete Injurious to Tomato in Dela- 
ware. — Rosenbaum, T., in Phyiopiiiholoiy, Vol. X. No. 9, pp.. 413-422, figs. 4. Balti- 
more 31 . 1 )., Sept. 1920, 

Numerous specimens of tomato plants were received in June and Juty, 
1919, from Delaware, showing a disease, the symptoms of which differed 
markedly from those of any known disease of tomatoes. . , 

(r) See R. *Sept. 1019, No. 1105. {Ed.) 
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The stems, at the point where they emerge from the ground first 
turns dark brown. This brown rot or canker penetrates deeply into 
the tissues and extends above and below the surface soil. With age, the in- 
fected portion of the stem becomes even darker in colour, the tissues 
shrivel up and may break, and the stem falls over at the original point of 
infection. Occasionally similar brown to black spots are found on other 
parts of the stem above ground. In such cases, it often spreads a consi- 
derable distance from the point of infection and in many cases the rot 
at the base of the plants produces a girdling efiect. If this occurs when 
the tomato plants are still young, they throw out new roots above this 
point. In addition to these effects, the plants show varying degrees of 
wilting and .discoloration of the leaves. The disease has been found 
on tomato plants of all ages, both in the seed bed and in the field. The 
symptoms mentioned suggested the possible designation of this disease 
as ** foot rot. '' ■ ^ 

This disease was found doing considerable damage in Delaware. 

A microscopic examination of diseased stems showed fungus mycelium 
within the affected tissues. ■ 

Numerous isolations from infected plants and from artificial inoculat- 
ions in the field and greenhouse, establish the fact that a fungus ‘belonging 
to the genus Macrosporium is the organism responsible for the disease 
in question. 

Comparisons of this Macrosporium were made with M. Solani from 
potatoes ; with Macrosporium cultures isolated from a tomato fruit rot 
from New Jersey, and with typical nail-head ’’ spots on tomatoes in 
Florida. These comparisons show that the Macrosporium here discu ‘ed 
differs from the one isolated in Florida, and resembles, on the other hand, 
3 f, Solani and the Macrosporium isolated in New Jersey, It should 
then be referred to in future r.s Macrosporium Solani Ell and Mart. 

1193 " Fungi Isolated from Spotted ” Apples in Great Britain. — iiokwic, a. s. 
(Dept. <.:)f Plant Physiology and I'athology, Imperial College of Science and Teclinnology), 
in the Jounial of Botuny\ British mid Vol.lyVIIIjXo, 604., i>p, C3.S-J42. Urmdon^ 

Oct. 1920. 

During an investigation into the spotting of apples, which commenced 
at Wisley in 1915, several fungi were isolated from the diseased tissue 
underlying the surface spots occuring on apples of many different varie- 
ties cultivated' in Great Britain. These fungi do not usually form fertile 
reproductive bodies in situ ; they sporulatey however, when grown in po- 
tato mush agar. 

Besides Leptosphana vagabunda, Coryneum foliicolum, Fusarium 
Mal% AUernaria 'Grossularieae, and other readily identified species, the 
fungi obtained included a number of forms which could not be determined 
at the time. The latter are now regarded as new species, and technical 
descriptions are given for the first time using the following names : 

• Pleaspora Pomorum, n. sp., Polyopeus, n. gen., P. purpureus, n. sp., 
(and vars. verus, incoloraius, latirostratus, nigrirosiratus), and P. Pomi, 

[iisa-siss] 
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n. sp. (and Vc r verm e.iid torpidus) , P. recurvatus, 11. sp., (and vats,verus 
and carvaius), P. aureus, 11. sp., Fuckelia lotryoidea, n. sp., Coniothyriwn 
Cyioniae var. Mali, n. var., C conwlutum n. sp.. Alter naria pomicola n. sp. 
Sclerotium stellatum n, sp. 

1194 ” Sporotrichum Persicae n. sp., a Mucedineae Injurious to tlie Peacli in 
Liguria (Italy); — Follacci O. in the Atti delVlstitiUo botanico deir Universita di Pavia, 
Series II, Vol. XVII, Part 5, pp. 203-208, plate, i Milan, 1920, 

In June, 1920, the Cryptogamic Laboratory at Pavia received from 
Albenga some peaches in different stages of development for examination. 
On the pericarps of all the fruits, there were white incrustations or patches ; 
these were usually very clearty marked out, the edges being seldom irre- 
gular. Many of the peaches were coh ered with a numerous small spots, 
whereas on others the patches were few, but very extensive, sometimes 
invading the greater part of the pericarp. The colour of these incrustation 
was nearly always pure white, but in some cases there were blackish 
nuclei present. 

Prom information received from Albenga, and from a visit paid there- 
by the author, it appeared that this disease, which had never before been 
seen by the horticulturists of the district, was both serious and wide-spread. 
The author himself observed it on all the peaches he examined in the re- 
gion of Loano. 

The varieties most attacked were '' Trionfo, '' Amsden '' and 
Scneed. 

The pericarp beneath the patch does not rot, but thin white incrusta- 
tions form which spoil the fruit, and often render it unfit for sale. On cut- 
ting the peach, the tissue under the skin seems to be unaltered Among the 
innumerable hairs of the pericarp, and only where the patches are present,, 
there appears, however, a quantity of hyphae, often accompanied by the 
conidia of a mucidinea described by the author as a species new to science, 
under the name of Sporotrichum Persicae, and which he considers to be 
the cause of the disease. The author suggest the name of '' peach sporo- 
trichosis for the disease. 

Artificial cultures of the niicromycete were obtained by introducing 
portions cf Sporotrichum taken from the characteristic patches of '' sporo- 
trichosis into a medium composed of boiled peach pulp and agar. After 
two or three transplantations, pure cultures with the characters peculiar 
to the fungus are obtained. If a small piece of the fungus is removed with 
fine forceps from the patches of sporotrichosis, or taken from the ar- 
tificial cultures and placed on green peaches which are still growing on the 
tree, alterations of the pericarp very similar to these previously described 
make their appearance after a fortnight. Needle-inoculations gave no 
positive results. 

Bordeaux mixture applied to the diseased peaches has had no good, 
practical effect.' The author believes that it is necessary to treat the fruit 
with copper salts while they are still very young, and to use mixtures con-' 
taining some adhesive substance, because, otherwise, the long hairs 
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coYering tiie pericarp and forming a refuge for the iiiycete, pre\’eii,t the 
drops of the spraj' from remaining on the peach. ^ 

Practical experiments carried out with a view to determitiitig the 
effect of copper sulphate upon the germination of the coiiidia of Spor, 
Persicm taken from artificial cultures, have shown that very small quanti- 
ties of a solution of copper sulphate are enough to kill the conidia, ajid thus 
prevent their .-germination, ^ ■ 

1195 - Bisease and Pests of Pine-apple in Cuba. — Sce No. hkj of this Revitu'. 

WEEDS AND parasitic FLOWERING PLANTS 

1196 - The Prickly Pear in Australia. ~ ALEx.\NDiiA, w. b. (vSdence Abstractor in 
Indifnte oj Science and Industry, Bulletin No. 12, pp. 5'4-8 Heiboiirne, nji 0 ; II. Campbell 
W. vS., Queensland Ai^ricuHural Journal, Vol. VIX, ft; c. pp. 73. Brisbane, Aug. ip2(V 

Although the tree pear has become naturalised in all Australian Sta- 
tes, it is at present only in Queensland and New South Wales that prickly 
pears have become a pest. The area infested contracts with the areas 
under tEe principal crops 1916-17, as follows: 


Crop Area ia Acres 

Prickly Pear. 

Wheat 1153282& 

Hav ' . 2 671 862 

Oats. &44130' 

Green Borage . . , 390 S 67 

Maize , . 360 072 

Orchards and Fruit Gardens 257 6b 7 


Total under Crops . . . 


The rapidity at which the prickly' pear spreads can perhaps be suffi- 
ciently gauged by the fact that it has overspread some 23 000 000 acres 
in less than 50 years. There is little doubt that cattle and horses are more 
important agents in spreading the pear, than birds. 

Utilisation: Food for Man. — Reference is made only to use in 
other countries, of the Barbary Fig., Opmtia Ficus-incUca, 0 decumana^ 
and 0. streptmaniha. 

Fodder for Cattle (i). — The Pest Pear {Opuntia inermis) has proved 
of considerable value os a fodder ■ reserve in case of drought, but 
four experiments carried out with the feeding . of this pear to steers, 
dairy cattle, calves, and, sheep, point to the following conclusions : 

(1) Preliminar}* treatment is necessary prior to the feeding of stock. It may 
be harvested, ■ sliced by hand or machine and fed in troughs, or singed, 
roasted or boiled. The last was found to be the least satisfactory. 

(2) This pear is not highly palatable to any of these animak its chief utility 
is as an emergency drought feed. (3) For full maintenanice of stock, a 

(2} See R., Maich 1915, No. 299; Nov. 1915, No. 1180,, Feb. 1917, No. 169, (LU), 
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snppiementar-y protein siippljnng feed is required, i. e. linseed meal, - cocoa 
nut oil cake, maize oil meal, lucerne or cowpea (liay or chaff). (4) The iii" 
elusion of apreciable quantities of prickly pear in rations for milch cows 
lowers the percentage of butter fat, and reduces the total fat yield, but 
may slightly increase the flow of milk. The milk is suitable for cheese 
making purposes. For milch cows it is more advantageous to use only 
part and not the whole as ro: ghage ration. 5) 0. inermis is a suitable feed for 
cows in calf if the deficienc3^ of protein is added, also for weaned calves, 
during drought. (6) For dry sheep, the ration must also include some* kind 
of rough chaff, and in anc^ case is unsuitable for ewes rearing lambs, or for 
lambs. Blood-meal can be used instead of linseed or other meals to pro- 
vide the necessar}^ protein. (7) Cattle must have access also to edible scrub 
or herbage supplying protein. (8) In hot weather all stock fed with prickly 
pear require water. 

Gr(;£'}i Manure. — Potash is added to soil by this means (i) as well as 
its value as humus. In Ge^don, India, South Africa and Mediterranean 
Countries, and occasionally in x\ustralia, it has been tried with success. 

The products obtained from the prickly pear b^^ the process of destruc- 
tive distillation were investigated in 1913 (Cambpbell). The liquid 
distillate, crude tar and charcoal were constituted as follows ; Water, 
8S.4 *?'c. ; cid (as acetic) 0,154 % ■— ammonia, primar}’ and secondary 

amines (as ’ammonia) 0.005 % — tertiary amines (as pyridine) — crude 
Tar. I — Charcoal 4 %. 

As a source of alcohol and the utilisation of the fibre for conversion 
into paper pulp or board have not proved economical proceedings in Aus- 
tralia. 

Eradication. — i. By Mechanical Means. — The only adequate 
method suggested at present is the rolling down of the infested area, 
followed by collecting and burning or ploughing it in as green manure. 

2. Poisoning. — The materials found more or less injurious to 
prickly pear were : — antimony, chloride *— arsenic mixtures — barium 
chlorate, — cadod^Ec acid — chlorine — chloroform — copper sulphate — 
ferrous sulphate — formaldehyde ■— lysol mercuric chloride — mer- 
curic oxycr^anate — phenol — phosplnmus — potassium conii)ounds — 
sodium compounds — sulphuric acid — zinc chloride and zinc sulphate. 
Four methods were emplo3^ed : Solid injection — liquid or solution injec- 
tion, — spraying “ gas or vapour charges. 

The compounds of arsenic were found undo . btedl}' the most efficacious 
and ecomical poisons, and during the last year of experiments only' the 
three following specifics U’ere given further trials viz : Arsenic acid (crude 
arsenic pentoxide) — arsenious chloride (arsenic trichloride) — arsenite 
of soda and salt (arsenic trioxide, caustic soda and common salt) • 

The first is the most poisonous specific, but is unobtainable in Australia ; 
arsenious chloride 1 f- the onh’^ specific available where the pear is so dense 
that it can only be gassed ;■ arsenious acid “ white- arsenic ” used in 

(i) See R. Xov. IQ15, No. X131. {Ed.) 
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solution together with caustic soda is cheaper, but not so efficient. It is 
less dangerous to use but involves the use of large quantities of water 
and two spraying operations. 

The cost under present circumstances amounts from £2.1 os to £4 
per acre. 

3. Employment of Natural Enemies (i). — In many localities the 
Tree Pear [Optmtia monacantha) has been almost or quite exterminated 
by a cochineal insect {Coccus indicns, Green.). The author suggests 
that it is possible that a hybrid might be produced between the Pest Pear 
and the Tree Pear, and that the cochineal insect might be induced to feed 
on this, and after a time be transferred successful^ to the other parent. 
A common snail {Helix aspersa) is adicted to prickly pears at Sydney 
and it is also suggested that a very large snail ( J chatina fulico) from Africa 
should be introduced into infested areas. 

The Travelling Commission of the Queensland Government prepared a 
list of number of other insects which live entirely on prickly pear in America, 
are not known to feed on any other type of vegetation, and which can be 
recommended to be introduced into Australia with proper safeguards, and 
also recommended that two fungi {Gloeosporium hmatum and Sclerotnmi or 
Scleroiinia Opuntiarmn) which cause ^senses of prickly pear in vSoiith 
America should also be introduced. The Government Advisory Council has 
received a grant for research work on the prickly pear problem. The author 
adds a list of the recommendations of the executive committee for this 
work, and also an appendix giving the sources of information and biblio- 
graphy employed in this article, and the advised precautions which should 
be taken if arsenious chloride is used on infested areas. 

II. — Apparently the only effective method of eradication in the 
infested area in New South Wales was found to be by burning, but in most 
cases this was inpracticable. The author considers that the only method 
which will keep the pear in check and ultimately eradicate it is the appli- 
cation if intense heat. 

The heat formed by the combustion of 1.7 volumes of oxygen, and 
I volume of acetylene (3482^^ C) applied by specially constructed blowpipe, 
or even a heat of 1000® C would entirely melt the pear like wax. Altliougli 
perhaps an expensive process, the results would prove exceptionally 
beneficial to Queensland. 

1197 -Effleiency of Indigenous Insect Pests as a Cheek OB the Spread of Lantamm 
aciileata (= £, Camara) ¥erbenaceae in India. — ramachandro kao., m 
Memoirs of the Department of Agriculture in India, Eniomolo :Jcal Series^ Vol. V. No. 6. 
pp. 239-314, 3, pi. 14. Calcutta, Jiuie 1920. 

The author undertook the study of the indigenous insects parasitic 
on Lantana aadeata T- { = A. Camara L.), in India, with a view to ascer- 
taining the existence of species which serve as an efficient check on the 
spread of this Verbenaceae, which was first introduced into the country 
as an ornamental plant, and has since become distributed at random 


( x) See R. Harch, 191 6, No. 365. {Ed.) 
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and is now a troublesome weed throughout India and Burma The shrub 
is really a denizen of the Tropical American Region and the distribution 
extends to Ceylon, Hoiig-Kong, Singapore, Mauritius, Seychelles, and in 
fact to the whole of Tropical Asia and Africa. 

Ill Hawaii, successful results have been achieved by the introduction 
of Mexican insects by Kokbeee selected and set free by Dr. Perkins ; ■ 
but conditions are unfavourable to importing foreign insects into India. 
A shipment of the seedfly (Agromyza sp.) was reported to have been made 
from Hawaii to New Caledonia, Fiji Isles, and Australia. ' But as the 
■flora of India includes a number of other useful Verbena ceae spp., and 
seeing that the seed-fly is liable to attack these also, it is not considered 
prudent to introduce the said fly into India. 

The author has discovered that in India and Burma, L, aculeata is 
subject to the attacks of numerous insects (he has enumerated 148 species), 
to tw'o fungus diseases and to the attack of dodder [Ousmita sp). Fern- 
of these are however realh' important 

The most efficient undoubtedly is the Plume-moth {Platyptilia pU‘ 
silUdadyla Wlk.), Which is found throughout India, except perhaps in 
Punjab. It breeds also in L. indica and Lippia germinata ; but is itself 
kept in check by parasites. 

The various microlepidopterous caterpillars such as Lobesia aeolopa 
Meyr., L. genialis Meyr,, Cacoecia epicyrtaM.^yx,, are not found insufficient 
numbers to prove efficient checks. 

The Dymantriads, such as Euprodis spp. and Olene mendosa Hb. 
would be efficient, if they occurred in sufficient numbers, but as they also 
attack cultivated plants, they cannot be encouraged 

The caterpillars of other lepidoptera Hypena sp., Diacrisia ohliqua 
Wlk. var. confusa and today a, D, flavens Moore, D. indica Giier., D. Inhri- 
cipeda (?), Pericallia ricini Fb., Amsada albistriga Wlk,, Creatonotus 
gangis D., Celama internella W^lk., C. fasciata Wlk., Chionaema peregrina 
Wlk., Astir a rubricosa Moote are chiefly leaf -feeders and are not so useful 
as those that feed only on the flowers and thus directly control seed for- 
mation. 

The dipteron Asphondylia sp., which feeds on the pollen masses and 
causes the formation of a gall, even when it occurs in abundance, is of 
low efficiency, and as it is very probably identical with A, sesami Felt., 
which is fairly' serious on sesame in Coimbatore and Nagpur, it ought not 
to be introduced into new districts 

Amongst the rh^mchota, the bugs Plautia and Nezara, etc., are found 
feeding on fruits, whilst others attack flowers e. g. Campylomma sp., but 
it is doubtful if the bugs on the whole, are reall^^ efficacious. Orthezia 
insignis Doug., which has been unconsciously introduced into the Wynaad, 
is on the other hand an effective check on Lantana, as it is known to 
kill the bushes outright ; but owing to its well known polyphagous nature, 
it is an insect which ought not to be tolerated. 

The result of these investigations appears unmistakeably to indicate'' 
the absence at present of any indigenous insect capable of checking the 
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spread of Lantam in India. However, at least in parts of India, some 
insects are sufficiently numerous to serve as auxiliaries if an efficient, insect 
of tlie nature of the Af^mnvza were to be introduced, 

1198 - Eradication of Silver Fern in New Zealand. — Behm, j. w., in The Sae ZeiiUnd 

JovirnT oi AiricuTnrc, \‘ul. NX No. 6, pp. 35S. Wdlinytuii. June, 21 

From the experience, of settlers, and according to the writer’s own 
observations in Xorth Island there appear to be only two effective methods 
of treatment where silver fern (Fteris scahenda) is prevalent. First, to 
siibdmde the area and stock heavily with sheep or cattle, according to 
the conformation of the land. As the patches of fern are ernshed out they 
should be surface sown with a heavy seeding of grass suitable to the dis- 
trict. If the land is steep, the mixture should contain a large percentage 
of Danthonia pilosnia. Secondly, to fire the patches of fern, preferably 
about the end of March, but this should not be undertaken unless the 
f;rn is in a very dry condition. As soon as the ashes are cool, a heavy 
seeding of grass is recommended and this to be sown before rain has fallen. 

Pieris scahnda is also known as carpet fern, creeping fern, hard fern 
and pig fern. 


INJURIOUS INSECTS AND OTHER UOWER AMIMAUS 
1199 ~ The Selection of Food Plants by Insects with Special Reference to Lepidopterous ^ 

Larvae. — Brues, C. T. CBussey Institute, Harvard University), in The AmcricLtii 

NiAufiiiist, Vol. LIVXo. 633, pp. 3i3“332. Lancaster, Pa; July-Aug. 1920. 

Nearly .all the larvae of the Uepidoptera are phytophagous at the pre- 
sent time and according to the author there can be no question that since 
the order has existed, this condition has prevailed. Owing to tl:e change 
in the form of the trophi during metamorphosis by which the adults de- 
velop haustellate or sucking mouthparts, the food of the imagines is 
entirely different from that of the larvae, and they subsist on liquids, 
mainly the nectar of flo'wers; 

Although nearly all the species feed on plant food, a few isolated cases 
feed on ^other living insects or on material of animal origin ; wool, lioni, 
beeswax, etc. The prey in the second case almost alwa3^s consists of Coc- 
cids or Aphids where predatory caterpillars are concerned. Other interesting 
examples are the Feniseca iarqtdn-ms wMch feed on plant lice on the alder 
awd the Lycaem arion. The larva is herbivorous in its early stages, but 
^ enters the nest of ants to prey upon the anti-larvae during its final period 
of growd:h. No less than 75 species of European Uepidopteroiis cater- 
pillars are known to be occasionally predatory through temporary aber- 
rations of their trophic instincts. Such plasticity of behaviour leads to 
the conclusion that the origin of sarcophagy in Uepidoptera is due to inde- 
pendant changes which have become firmly fixed in individual species 
or genera. 

^ The use of Phanerogams as food plants is very general, but it is noti- 
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ceaMe that in a former tabulation (Scudber) of the food plants of butterflies 
of eastern N. America, the following families are entirely omitted:— 
Iridaceae, Orchidaceae, Caryophyllaceae, Euphorbi^ceae, Vitaceae, Pri- 
mulaceae, and Rubiaceae. Observations as to the habits of special 
species seems, however, to indicate that the selection of food plants must 
be considered as dependent upon one or several of a number of factors 
namely : 

1) The odour of the plant and also its taste ; for example, the oligo- 
phanoiis species occuring on Cruciferae, Umbelliferae and various Compo- 
sitae, and the selection by the same insect of several plants in a family 
like the Solanaceae where a more or less similar odour does not become a 
family characteristic. 

2) Some attribute of the plant. 

3) A similarity in the immediate environment or general form of 
the food plant. Certain oligophanous and polygaphia ous caterpillars feed- 
ng mainly on trees or shrubs, e. g., as the gipsy moth, Cercropia moth, 
etc. and some of the Arctiid moths that feed upon a gi'eat variety of low 
plants. 

4) i^pparently chance associations that have become fixed, which 
seem to be analogous to structural mutations. 

The food habits are tabulated as follows : 


w 

Various plants 

nimeiiitkls » » 

Apaturids '■ » d 

Riiralicls » ' v 

IJtbicoiids » » 

Papilionids » (vSeveral groups with pai'ti- 

cular food plants) 

Vanessids Urticaceae, Compositae, etc. 

Argj'nnids , Violaccae exclusively 

Brenthids . Violaceae generally 

Pierids Cmciferae essentially 

Aiilhocarids » a 

Satyrids erraminae mainly 

v^iub Cnrmp 'rhymelioiues a , a 

I’rbicolines . » a 

Cyclopidines a ;> 

llesperiinuB Ucguminosae and various other plants 

Colla^Is. a almost entirely 

ikmepter5\gids ' Rhamnaceae 

lyVcaeiiids Diverse food habits ■ 

Chrysophaiiids Polygonaceae almost exclusively 


I coo - CycJoueda sm guinea^ Carnivorous Insect in Cuba. — See No. 1097 of this 

kcviCKK 

I CO I - Pests Attacking lice in Southern Rhodesia. — vSee No. 1093, of this Review, 
izoz -- Insects Injurious to the Leguminous Forage Plant De^iwocf/af/ri /e/oc?ar- 

patn In Cuba. — vSee No. 1097 of this Review. 


MEANS ;* 
OFPKKVENIIOS^ 
AND CONTROL 
mSECTS ETC, j 
INJURIOUS ! 
TO VARIOUS I; 
' CRors ,'9; 





IXSI^C^S IKJURIOTTS TO VARIOUS CROPS 


I37S 


1203 On Bruch opAagm funebris Clover and Alfalfa Seed Chalcis Fly* — 

ITkbaiixs, T, D. (Entomological Assistant, Cereal and Forage Insect Investigutk>ns), iu the 
U niU'ii Slates Delmrimeni of A -^ricuUurc^ »Si2,pp. 1-19, tables 2, figs. 2, pi. s, 

Bibliogr. of ii publications. Washington, D. C., iMay 3r, 1020. 

Seed pods of alfalfa examined in California, in April 1915 showed 
39 % of the seeds to be infested. Periodical examination indicated that 
•attacks increased until mid May, but from then until mrd July the average 
^dropt to 28 %, this being the time when pods were forming in great abun- 
dance. The average from then until the end of September was 49,5 
and seed pods collected in mid October gave 85 % infected seed. Af 
ter the harvesting of the latest seed crops, and after spring irrigation which 
hastens emergence of adults, there was a sudden scarcity of eggs, breeding 
larvae and pupae in the field. 

Experiment proved that the pathenogenetic habit is well established 
in the females of this species. 

The most practical methods of prevention are mostly cultural methods 
.such as the burning over of infested areas to destroy hibernating larvae, 
and the cultivation of alfalfa seed fields during the winter, and thus 
covering the infested seeds containing these larvae. Irrigation in early 
spring is advised owing to the fact that the emergence of the pest is ac- 
celerated from seeds of the newly forming crop which would otherwise 
become sufficiently dry to force many of the larvae into a resting period. 
Actual destruction by irrigation has proved unpractical. Gutting early 
plants on waste areas ; the careful cutting of hay crops, pasturing before, 
growing seed after the removal of the first crop, (but avoiding the mistake 
made by pasturing badly infested areas not worth harvesting) ; care taken 
to secure a heavy setting of pods with the first bloom and removing the 
•crop from the field as early as possible : these are all essential in order to 
avoid a high percentage of infested seed. 

As a result of the increased abundance of'chalcis flies in the summer, 
an attempt to grow a second crop of alfalfa seed in a single season is destined 
to failure. 

The larvae of a predacious midge described by PTyUT as a Lestodiplosis 
sp., apparently destroy the larva of B, funebris. It seems probable that 
they confine themselves to cracked and broken seeds and where the larva 
• is exposed. 

In addition to the hymenopterous parasites previously mentioned 
by the author (i), the following are included : i) Tetrastichus bmehofirngi 
Gaban in Northern United States, especially California. This has been 
observed to destroy about 50 % larvae 2) ; T. venustus Gahan found in 
■California and. Arizona; 3) Liodontomerus insiietus Gahan, New Mexico, 
Kansas, Arizona; 4) Hahrocytm medicaginis Gahan in "California, Idaho, 
Utah, Arizona, South Dakota, Kansas, New Mexico, Nevada and Oregon 
,5) Eupelmm sp. iu California. 


{2) See i?.,June, 1919, No. 7 ^ 7 .. {Ed.) 
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The life history, distribution, and means of dispersion ^ of B. fnnebris 
are described in detail, 

1204 ~ Bruch us quadrimaculaiiis, the GowpeaWeeviI in Texas, paddock, f. b. 

and Reinhard H, J., in Texas AgricnUimd Experiment Station, A'^irciiltural and Mecha- 
nical College of Texas, BiilUUn No. 256, pp. 92, figs. 3, pi. 0 . College Station'^ Brazos 
County, Texas Dec. 1919. 

Bniclms quadrimaculahis Fabr. (Cowpea weevil) seems to be found in 
every locality in Texas wherever any variety of Vigna Catjang is grown. 
The climatic conditions of the State are ■ especially favourable for the 
development of the weevil. All varieties of cowpeas grow in the locality 
are subject to attadk, and no preference is shown by the weevil to any 
particular variet}”. The annual loss in Texas of the V. Catjving crop, 
resulting from this insect; is very great. 

Under favourable condition , the life cycle from egg deposition to 
emergence of the adult may be completed in less than 3 weeks. The 
weevil is very prolific. An average of 106 eggs have been produced by 
females during the warm season. Temperature has a positive influence on 
the rate of oviposition and the length of the various stages of the weevil. 
In stored seed, breeding is jpractically continuous throughout the year, 
Most weevils undoubtedly hibernate in stored seed. Nine generations 
of weevils occur in a ^'ear at the College Station. 

The larva of B. quadrimaculatus is attacked by the parasite Brucko- 
bins laticeps Ashmead. The minute egg parasite Uscana semifumipennis 
Girault destroys the weevil eggs in great numbers. The weevil is, however, 
not sufficiently checked by its natural enemies. 

Proper harvesting will greatly reduce the initial infestation of the field. 
To prevent seed from becoming reinfested, it must be stored in tight bins 
or containers and not in sacks, . The weevil can be destroyed in any stage 
heating the infested seed to a temperature of I46^F for an exposure of 
15 minutes which will not affect the germination of the seed,, Fumigation 
with carbon bisulphide is an effective means of destroying the weevil, and 
used at the rate of 4 lb., per 1000 cub. ft., of space with a 24 hour exposure, 
it will kill the insect in any of its stages. It should be remembered that 
fumigated or heated seed is, contrary to the general belief, alwa\^s subject 
to reinfestation by the weevil. 

1205 - Tihyparida. morosa a Leaf Eating and Stena-Boriixg Beetle on Sugar 
Cane in Queensland. — Jarvis, n. (Assistant state Entomologist) ,in the Qneenshind 
AgficiiUiwal Journal, Vol. XIII, Vol. 6, pp. 274-276, Pi. 1. Brisbane, June, 1920. 

Report of the infestation of third- “ratoons'" (new shoots springing 
from the sugar-cane root after cropping) by the chrysomelid beetle in the 
Cairns district, Queensland, 1920. 

The attacked leaves were edged with fragments of dead brown tissue 
lying between holes and thus cut off from the usual supply of moisture. 
Specimens were also noticed feeding with similar effects on the leaves of 
“ blacly grass {bn per at a anmdinacea), the native food plant of this 



I^SO INSECTS INJUKIOrS TO VARIOUS CROPS 


insect. Experiments proved that three beetles in four days severely 
damaged a plant about 15 in., high. 

The larva was found to have eaten a central tunnel about in. long at 
the base of the ^ sucker, and it was also found in the succulent underground 
portions of the stalks of the blady grass ; in all probability a certain 
percentage of young ratoon suckers growing close to the, area covered with 
the former plant are often killed br’^ this insect. • 

A description is given of the larva, pupa and the adult beetles. The 
last are noted to be somewhat gregarious in habit, and have often been found 
on the ends of young twigs of Fims opfosita. 

1206 - On Prosayleus phyiolymus the Dicky. Rice Weevil in Queenslanii* — 
Gallard, If., in The A^rimltural Gazette of New South UY/to, Vol. XXXI, Pt. 4, pp. 380-284* 
figs. 3. Sydney, April 3. 1920. 

This has been a serious pest in orchards and nurseries for the last 15 
years in Cumberland but no previous attempts had been, successful in tl^e 
discovery of the larvae of Prosayleus phytolymus. The writer, however, 
managed to secure both pupae and full fed larvae at various intervals in 
the year. The behaviour of these indicates that the pupae are not ready 
to emerge until the end of February, in conjunction with spring growth. 
The first brood takes place in October and November. 

The insects live chiefly on yor.ng shoots and foliage, and young fruit 
is also attacked, but the question had remained unanswered as to why 
young trees eaten badly never made much growth. The reason can now b^ 
given owing to the discovery of larvae damaging the root?. Chafing on 
the bark and in many cases distinct corrugations along the roots could be 
traced. In this respect the habits of the larvae are almost identical with 
the apple root borer (Leptops hopei) although much smaller in appearance. 

Preventive measures. — By shifting beds as the weevils appeared in 
any quantity an example is given of a fine plot of citrus trees almost free 
from any trace of attack. Where infected plots in other cases had been 
enclosed as poultry runs, the result was found advantageous. Reports 
with regard to the use of arsenate of lead sprays are contradictory but it 
is advised if used judiciously. 

The discovery of a number of small carab beetles and Therevid fly larvae 
both very carnivorous, during the search for the larvae in question, sug, 
gests other possible modes of treatment and needs further inve>stigatio|i, 
especially as there has been a gradual decrease in trouble in the areas where 
these specimens were also found. . 

1207 - Rooblbark Chaimeller of Citrus (Decilaus ciMperda). — Tryon, 11. 

(Entomologist), in the Agrimltimil Journal, Wol. XIII, Pt. 2, pp, 71-82,1)1.3. 

Brisbane, Feb. 1920. 

The Director of Fruit culture A: H. Benson, devised a field experiment 
to be conducted by J. Mitchebb in 19x8 aiming at the subjugation of this 
pest, associating with him for the purpose a Montville Fruit Growers 
Experiment Plot Committee. In 1919 the author was sent to inquire into 
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the trouble, and gives details of the symptoms, the citrus species subject 
to the insect attack or immune, the factors contributory to attack, and a 
description of the insect and its habits with suggested remedies to combat 
the pest. 

Results show that all varieties of citrus producing ordinary oranges, 
especialty those of the mandarin type are favoured the beetle. The 
lemon is also attacked in some instances (trees on non-lemon stocks, however, 
afforded the instances referred to). Not a single instance of a Seville orange 
tree showing injury was observed. Grafted or worked trees experienced the 
ill effects from attacks to a much greater extent than seedling trees. Deep 
rooting trees as ordinarily understood, escaped attack or injury ; shallow 
rooting ones the reverse. Trees that experienced most damage were those 
in which natural decadence had commenced or been accelerated in its pro- 
gress by uncongenial soil conditions, defective treatment, soil depletion 
and adverse seasons, rendering the superficial soil unsuitable generally for 
plant growth. 

Observations show that the floor and walls of the chamber at the head 
-of the gnawed channel in which the grub resides produces constantly lit- 
tle droplets of gum that redden as the3^ dr\^ and fills its chambers not with 
the by-products of digestion, but with triturated fibre principally. In 
addition to the special gum exudation, on the sides of the channel and on 
its base to a less extent, issues from the active cambium and other elements 
of cortical tissue, a gelatinous substance that is of orange colour and hard- 
ens on exposure. This lining forms plant tissue also, and in fact is the com- 
Hi^ncement of the formation of callus, w^hich will itself serve to protective 
living wood beneath from further destructive change. Circumstances do 
not alwa^-'s favour the development of this callus and then fatal injur\^ 
may result. 

With regard to preventives and remedies the author suggests the fol- 
lowing : (i) As the insects evidently gain access to the roots at the base of 
the tree trunk or collar it would appear that they might be prevented by 
placing in the soil some lepellaiit substance ; (2) at a later stage the new in- 
sect fumigant Para-chloro-benzine has been found to succed where, others 
have failed ; (3) some fluid contact insecticide, not itself a plant tissue de- 
stro^^er be used, as the beetle is accessible in its burrow when the 
soil is dry, e. g. kyaiiit ; (4) judicious use of fertilisers, etc. 

Further experiments are needed, however, as a guide to the best pro- 
cedure, as a mode of treatment has not 3"et been discovered that can be re- 
lied upon for successful results. 


1208 “ Lycim brunneMs^ Powder post Beetle and its Parasite in Southern Queen- 
sland. — Frogoatt, W. W. (Govermneiit Entomologist), in T/ZiC A Gazette of 
New South Wales, Vol. XXXI, Ft, 4, pp. 273-276, Sj^dnej’. April 3, 1920. 

Specimens of this beetle previous to their discovery in Australia, 
were elsewhere identified under the following -s^mouj-mis i. 

glycyrrhizae (France), and I. rugitlosus (South Sea Islands). 

[oei'-iaw] 
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It is certain tliat tlie eggs or young larvae are in tlie sapwood wlieii tlie 
timber is sawn up and used for building purposes, but their presence is 
not evident until about 12 months after the house is erected. After a 
series of years the infected wood is reduced to a mass of wood dust, held to- 
gether by an outer thin skin of wood perforated with fine holes. The lar- 
vae may be found fin timber wherever unseasoned wood (or sapwood) 
has been worked up in both soft or hard woods. 

Ther - has been no previous record according to the writer, of a parasite 
attacking or checking the spread of this harmful beetle. But, in 1919, a 
badly infested punctured board of blue fig '' {Elaeocarpus grmMs) from 
which powdered dust was falling, was kept under observation for several 
months. Several adult beetles then emerged in Ma}^ identified as L. 
hnmmus and at the end of this month, their hymnoptera parasite, a 
Braconid wasp, 4 mm., long, was first noticed proceeding from the holes 
in the hoard. 

A description is given of the insects belonging to the genus Lyctus as 
a whole and also of the appearance of the parasite. 

Other members of thi genus elsewhere recorded as powder-post beetles 
are: A. unipunctatus, the most common and destructive, and A. opaculm 
in stems and canes of grape vines (in the United States), and A. striatus 
in red oak {Quercus nibra) floors (in Michigan).. , 

1209 - Damage Caused by White Ants Relative to the Temperature of the Subsoil 
M Bihar, India. — See No. 1053 of this Review, 

1210 - Formosan Termites and Methods of Preventing Their Damage. psHim Ma- 

SAMiTSU (Institute of Science. Govt, of Formosa), in The 'Philippine Journal of Science^ 
Vol. XV, No. 4, pp. 3 ^ 9 " 383 > pt 13. figs. 5 , tables 43. Manila, Oct. 1919. 

In Formosa and Japan 14 species of termites are found, four of which, 
namely, Coptotermes formosanus, Leucotermes speratus, Leacotermes flmi- 
ceps and Odontoiermes formosanus are known as pests of wuoden structures. 
During the last ten years, investigations were made by the author, especially 
with regard to the first mentioned species. After a thorough study’' of the 
habits of these termites, experiments were made with 45 species of native 
and exotic woods. 

Comparative results from two experimental areas led to the conclusion 
that the teak {{Tectona grandis D.) and the cy^iress pine [Callitris g^ama) 
are absolutely immune timbers. 

Detailed records indicate that resistance is neither due to physical 
properties nor to the inorganic compounds contained in the timber. It 
is however due to the organic compounds (oils or alkaloids) repellent ot 
distasteful to the termites, and these are extracted by means of benzene 
or alcohol. The cypress pine contains about i % of volatile constituents 
according to former investigations, but nothing definite can yet be stated 
concerning teak. The principal ingredient of the volatile constituent is 
guajoi 60 % which is said to be highly antiseptic. The Foochow cedar 
{Cunninghamm sinensis R. Br.) the principal 'building material in South 
China contains '' cedrol '' 4.6 %, another sesquiterpene alcoholbut not ident- 
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ical to gitajol TMs cedar is highly resistant but not immune. The Randal 
cedar [Cunninghamia Konishii) contains 1.62 % cediol, but its resisting 
powers have not yet been investigated. 

Preventive measures. — As the sesquiterpene alcohol seemed to 
be one of the chemicals effective in preventing attack, work was extended 
to discover some home product from which this could be obtained, for use 
ill conferring immunity upon non resistant timbers. Camphor, oil was exa- 
mined and analysis proved that this contained 25 % of the required alco- 
hoi. To test its effect, a fixed quantity was injected into Japanese pine 
It was found that the controls were seriously attacked after five to seven 
days while the treated blocks remained unattacked for about one year. 
After numerous experiments as to the result of treatment with different 
percentages of camphor green oil solution from the economical standpoint, 
the mixture of Niizu " neutral oil and the camphor green oil (10% solution) 
was found the most advantageous. 

The effectiveness of other chemicals was tested in combative 'measurers 
against the termites Odontotermes formosanus. After three years trial, 
the only four chemicals which proved effective were the high fraction of coal 
tar, mainly consisting of anthracene oil distilled at temperature above 270^0, 
The percentage of damage was inversely proportional to the amount of the 
anthracene oil. The author recommends the use of this oil in the field but 
not for use in houses on account of the staining of timbers. 

The termite proof concrete layer has been found entirely satisfactory 
in preventing the entrance of termites from the ground. Time mortar is 
strictly forbidden as this is readily attacked. 


AUEREDO Ruggeri, gerente responsabUe, 
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